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New  dissymmetry  in  the  effect  of  the  electric 
field  on  the  red  hydrogen  line.  J.  Stark  and  R. 
Ritschd  (Physikal.  Z.,  1937,  38,  870— 873).— The 
dissymmetry  of  the  H0  line  in  an  electric  field  is  a 
definite  effect  not  dependent  on  the  conditions  of 
experiment.  The  three  p-components  (±2,  ±3, 
±4)  show  the  effect.  The  theory  of  the  effect  is 
discussed.  A.  JVM. 

Dissymmetry  of  intensity  of  light  emission  of 
positive  rays.  J.  Stark  and  H.  Verleger  (Physi¬ 
cal.  Z.,  1937,  38,  873 — 880). — The  dissymmetry  of 
intensity  of  the  light  emission  of  positive  rays  in  H2 
and  He  has  been  investigated.  For  H2,  the  forward 
radiation  in  the  direction  of  the  positive  rays  is  less 
intense  than  the  backward  radiation.  Along  the 
series  of  H  lines  (Ha,  Up,  Hy,  H$)  the  polarisation 
increases  with  increasing  term  no.,  but  the  dissym¬ 
metry  of  intensity  varies  only  a  little,  and  appears 
to  increase.  For  He  the  direction  of  the  intensity 
dissymmetry  is  different  for  ortho-  and  para-lines. 
There  is  no  proportionality  between  the  series  of  vals. 
of  polarisation  and  intensity  dissymmetry.  Results 
are  also  given  for  Hg,  C,  and  0  lines.  In  the  spark 
lines  of  02  and  C,  tho  polarisation  is  connected  with 
the  intensity  dissymmetry.  For  all  the  spark  lines 
investigated  the  backward  radiation  was  more  intense 
than  the  forward.  The  effect  of  intensity  diss^ym- 
metry  therefore  appears  to  be  a  general  phenomenon. 
The  polarisation  and  intensity  dissymmetry  have  a 
common  axis,  the  velocity  axis  of  the  positive  rays. 
They  are  not  determined  by  the  velocity,  but  are 
connected  with  the  characteristic  nature  of  the 
spectral  .line.  The  phenomenon  is  therefore  due  to 

axiality  of  at.  structure.  A.  J.  M. 

*  . 

Molecular  spectrum  of  hydrogen  in  mixtures 
of  hydrogen  and  helium.  N.  D.  Smith  (Physical 
Rev.,  1937,  [ii],  52,  728 — 730). — -An  investigation  of 
the  anomalous  rotation  discovered  by  Richardson 
in  the  spectrum  of  H2  mixed  with  He  is  reported. 
Results  agree  with  Oldenberg’s  explanation  (cf.  A., 
1934,  1153).  N.  M.  B. 

Physical  processes  in  gaseous  nebulae.  II. 
Theory  of  the  Balmer  decrement.  D.  H.  Menzel 
and  J.  G.  Baker  ( Astro phys.  J.,  1937,  86,  70 — 77 ; 
cf.  A.,  1937,  I,  436).  L.  S.  T. 

Hydrogen  emission  lines  in  the  spectra  of 
long-period  variable  [stars].  G.  Shajn  (Z. 
Astrophys.,  1935,  10,  73 — 85;  Chem.  Zentr.,  1936,  i, 
3794). — The  emission  of  the  Balmer  series  is  correlated 
with  the  distribution  and  intensity  of  bands  due  to 
TiO,  ZrO,  C2,  CN,  CH,  etc.  H.  J.  E. 


Spectrum  of  a-Lyrae.  J.  D.  Babbitt  (Canad. 
J.  Res.,  1937,  15,  A,  161 — 180). — 147  out  of  156  lines 
in  the  spectrum  are  identified  as  arising  from  H  and 
other  elements,  largely  Fe.  The  profiles  of  the  stronger 
lines  agree  with  the  results  of  Pannekoek  and  Vervvey 
(A.,  1935,  908).  Total  absorptions  are  recorded. 

F.  R.  G. 

Fine  structure  of  the  helium  line  X  4686. 

W.  Leo  (Physikal.  Z.,  1937,  38,  920— 921).— The  fine 
structure  of  the  He  4686  line  makes  it  unsuitable  to 
confirm  the  Sommerfeld  theorv  of  at.  structure. 

A.  J.  M. 

Spectrum  of  nitrogen  and  atmospheric  pressure 
at  high  altitudes.  R.  Bernard  (Nature,  1937, 
140,  930). — The  spectrum  of  N2  excited  by  electron 
bombardment  varies  greatly  with  pressure,  but  the 
spectral  composition  of  auroras  of  a  height  of  several 
hundred  km.  remains  practically  const.  The  energy 
of  the  electrons  and  not  pressure  is  thus  the  factor 
affecting  the  relative  intensity  of  the  radiations  emitted 
(cf.  A.,  1937,  I,  479).  L.  S.  T. 

Excitation  functions  of  the  auroral  bands  of 
N2+  and  the  comet-tail  bands  of  CO+  excited 
by  electron  impact.  F.  P.  Bundy  (Physical 
Rev.,  1937,  [ii],  52,  698 — 702). — Using  a  special 
discharge  tube,  the  excitation  functions  were  deter¬ 
mined  by  photographic  intensitometry.  The  functions 
were  very  similar  for  N2+  and  CO*  and  rise  rapidly 
from  zero  at  the  excitation  potential  to  sharp  max. 
at  2*5  times  that  potential  and  then  diminish  rapidly 
in  exponential  manner.  The  intensities  of  the  4018 
and  4271  a.  bands  of  CO+  and  the  3914  and  4278  A. 
bands  of  N2+  were  measured.  N.  M.  B. 

Coronal  emission  lines  observed  at  the  total 
solar  eclipse  of  June  19,  1936.  (a)  R.  Sekiguti. 
(b)  F.  J.  M.  Stratton  (Nature,  1937,  140,  724 — 
725,  725). — (a)  XX  are  tabulated  and  the  spectrogram 
is  discussed.  The  existence  of  the  line  4725  a.  is 
confirmed. 

(b)  If  the  above  identification  is  accepted  then  in 
the  lines  6548  and  6584  a.  there  is  evidence,  for  the 
first  time,  of  a  known  element  in  the  corona,  since  these 
lines  are  “  forbidden  ”  lines  of  N  ii.  L.  S.  T. 

Zeeman  effect  of  the  rare  gases.  J.  B.  Green 
(Physical  Rev.,  1937,  [ii],  52,  736 — 738). — The  g  vals. 
are  calc,  from  the  at.  coupling  factors  for  the  nphi'p 
configurations  (cf.  Shortley,  A.,  1933,  1226)  and  show 
good  agreement  with  experiment.  From  the  curves 
of  the  g  vals.  deductions  on  the  genealogy  of  the  terms 
in  these  configurations  are  drawn.  N.  M.  B. 

Stark  effect  of  some  singlet  lines  in  the  alkaline- 
earth  spectra.  B.  Svensson  (Z.  Physik,  1937, 
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107,  485 — 492). — The  Stark  effect  of  the  Cd  lines 
4663  and  6439  a.  and  the  4630  a.  Zn  line  is  studied. 
Results  are  examined,  in  conjunction  with  other  work 
on  Mg  and  Ca,  in  the  light  of  Unsold’s  theory. 

L.  G.  G. 

Spectra  of  sulphur,  potassium,  and  calcium. 
H.  A.  Robinson  (Physical  Rev.,  1937,  [ii],  52,  724 — 
725). — Available  data  are  extended  by  the  classi¬ 
fication  of  27  lines  in  S  in,  locating  six  of  the  important 
singlet  levels  accurately  with  respect  to  the  known 
triplets.  S  iv  is  completely  revised  and  14  new  terms 
classifying  18  new  lines  are  added ;  the  corr.  ionisation 
potential  is  87- 610 ±0-003  v.  In  K  vr  and  Ca  vn 
two  new  singlet  terms  with  intercombinations  are 
found.  One  new  singlet  term  is  added  to  K  iv  and 
three  terms  to  S  vm.  N.  M.  B. 

Accidental  induced  predissociation  in  hand 
spectra.  E.  Olsson  (Naturwiss.,  1937,  25,  781 — 
782). — In  investigations  of  the  stability  of  mols. 
which  are  acted  on  by  a  magnetic  field  as  a  function 
of  the  nuclear  vibration  quantum  no.  more  selective 
max,  than  expected  are  sometimes  found.  The 
process  to  which  these  additional  max.  may  be  due 
is  an  accidental  predissociation  in  the  sense  of  Ittmann 
(A.,  1934,  339).  The  method  is  applied  to  S. 

A.  J.  M. 

Absorptionhands  due  to  polarisation  molecules 
of  potassium  vapour.  S.  Datta  and  B.  K.  Chak- 
ravarti  (Sci.  and  Cult.,  1936,  1,  478). — Diffuse  lines 
in  the  absorption  spectrum  of  K  vapour  at  25  mm. 
were  attributed  to  mol.  formation  arising  from  van 
der  Waals  forces.  Ch.  Abs.  (e) 

Determination  of  the  relative  transition  prob¬ 
abilities  in  the  Bergmann  series  of  Ca.  E. 
Katz  and  L.  S.  Ornstein  (Physica,  1937,  4,  757 — 
760). — Transition  probabilities  are  deduced  from  the 
relative  intensities  of  the  Ca  Bergmann  lines  (m3F — 
33Z>)  in  a  C  arc  with  a  CaF2  core  and  a  Ca  electrode 
arc  in  N2.  K.  S. 

Absorption  spectra  of  manganese  and  silver  in 
Schumann  region.  F.  W.  Paul  (Physical  Rev., 
1937,  [ii],  52, 923 — 929). — Using  a  method  for  observing 
absorption  spectra  of  materials  of  high  m.p.  in  the 
Schumann  region,  the  absorption  spectra  of  Mn  and 
Ag  were  investigated  in  the  range  800 — 1930  A. 
Data,  including  identifications  of  new  lines  in  Mn  I  and 
a  new  sequence  of  terms  d9s?ip6P°  in  Ag  I,  are  tabulated. 

N.  M.  B. 

Energy  states  of  valency  electrons  in  some 
metals.  I,  6.  Regularities  existing  in  crystal 
level  values  and  those  of  atomic  spectrum  of  zinc. 

M.  Sato  (Sci.  Rep.  Tohoku,  1937,  [i],  26,  206—213).— 
The  electron  configurations  of  the  four  lowest  levels 
in  Zn  are  Ex  (4s, 4p;  4s, 5p),  E2  (4s,4p;  4s,4d),  Ez 
(4s, op ;  4s, 9p),  Ex  (4 s,5p ;  4s, 9d).  F.  J.  L. 

Emission  spectrum  of  diatomic  arsenic.  II. 
G.  D,  Kinzer  and  G.  M.  Almy  (Physical  Rev.,  1937, 
[ii],  52,  814 — S21). — Data  and  analyses  previously 
reported  for  2100—3700  a.  (cf.  A.,  1936,  1039)  are 
extended  to  7000  a.  The  heat  of  dissociation  is  3*9  v. 
Two  new  systems,  one  provisionally  attributed  to 
As2+,  have  been  found.  N.  M.  B. 


Electric  quadrupole  moment  of  115In.  R.  F. 
Baciier  and  D.  H.  Tomboulian  (Physical  Rev., 
1937,  [ii],  52,  836 — 839). — Measurements  of  the  lines 
X  7852  and  8241  A.  of  In  ii  show  deviations  from  the 
interval  rule,  but  these  are  accounted  for  by  the 
presence  of  a  nuclear  electric  quadrupole  moment 
which  from  the  first  of  the  lines  is  found  to  be  Q  = 
0*82  x  10~24  sq.  cm.  No  trace  of  lines  due  to  113In 
was  found.  N.  M.  B. 

Sensitised  fluorescence  of  tin.  J.  G.  Win  a  ns 
and  R.  M.  Williams  (Physical  Rev.,  1937,  [ii],  52, 
930—932). — An  energy  level  diagram  and  energy 
discrepancies  with  Hg  for  15  lines  of  Sn  (with  estimated 
intensities)  observed  in  sensitised  fluorescence  and  in 
a  low- voltage  Tesla  discharge  are  given  and  discussed. 

N.  M.  B. 

Electrical  and  optical  properties  of  iodine 
vapour.  K.  G.  Emel^us,  E.  B.  Cathcart,  and 
C.  M.  Minnis  (Proc.  Roy.  Irish  Acad.,  1937,  44,  A, 
11 — 17). — The  intensity  distribution  and  the  abs. 
intensity  in  the  electron  affinity  spectrum  of  the  I 
atom  are  calc.  The  intensity  max.  is  at  3000  a.,  but 
even  under  the  most  favourable  conditions  is  so 
feeble  that  it  cannot  be  observed.  The  band  at  3400  a. 
is  probably  not  the  at.  affinity  spectrum. 

F.  J.  L. 

Flame  spectrum  of  europium  and  persistence 
of  three  lines  of  low  excitation.  G.  Piccardi 
(Atti  R.  Accad.  Lincci,  1937,  [vi],  25,  730—733; 
cf.  A.,  1934,  49). — The  intensities  of  lines  in  the  flame 
spectrum  of  Eu  have  been  studied.  0.  J.  W. 

Energy  distributions  in  the  spectra  of  some 
gaseous  discharge  tubes.  R.  G.  Giovanelli 
(J.  Proc.  Roy.  Soc.  New  South  Wales,  1937,  70,  392 — 
401). — The  energy  distribution  in  the  continuous 
spectrum  and  the  energy  associated  with  each  line 
in  the  spectrum  in  terms  of  the  energy  of  the  neighbour¬ 
ing  continuum  were  determined  for  discharge  tubes 
containing  Hg  vapour  mixed  with  He,  Ne,  A,  and  a 
mixture  of  inert  gases,  respectively.  The  luminosity 
is  about  equally  divided  between  the  continuous 
spectrum  (due  to  inert  gases)  and  the  line  spectrum 
(due  to  Hg).  A.  J.  M. 

Coupling  of  p-electron  configurations.  H.  A. 
Robinson  and  G.  H.  Shortley  (Physical  Rev.,  1937* 
[ii],  52,  713 — 723). — The  structure  and  type  of 
coupling  of  the  observed  p2,  p3,  and  p4  configurations 
are  considered  in  detail  in  terms  of  the  intermediate¬ 
coupling  theory,  in  particular  for  recently  analysed 
long  isoelectronic  sequences.  Full  data  are  tabulated 
and  plotted,  and  a  complete  bibliography  for  atoms 
with  p  electrons  in  the  normal  configuration  is  given. 

N.  M.  B. 

Recombination  of  ions  in  the  afterglow  of  a 
caesium  discharge.  F.  L.  Mohler  (J.  Res.  Nat.‘ 
Bur.  Stand.,  1937,  19,  447 — 456). — The  radiation  and 
electrical  characteristics  of  the  afterglow  have  been 
studied.  At  low  pressures  the  purplish-pink  of  the 
discharge  gives  way  to  a  pale  yellow  afterglow, .  but 
with  increase  of  pressure  the  colour  change  is  less 
marked.  The  rate  of  fading  of  the  afterglow  decreases 
with  increasing  pressure,  becoming  const,  at  46  {x. 
(pressure  in  jx.  of  Hg).  The  appearance  of  the  spectrum 
of  the  afterglow  supports  the  view  that  the  glow  is  a 
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recombination  spectrum.  Calculation  of  the  re¬ 
combination  coeff.,  a,  for  pressures  46 — 110  g.  gives  a 
val.  3-5  X  lO-10,  assuming  negligible  diffusion  to  the 
walls.  Spectral-intensity  distribution  data  indicate 
that  the  temp,  of  the  afterglow  falls  from 
2700°  K.  (temp,  of  discharge)  to  1350°  k.  at  0-9  X  10-3 
and  1200°  it.  1*7  X  10-3  sec.  after  interruption  of  the 
discharge,  and  that  a  =  3-6  X  10~10.  Electrical 
measurements  of  the  total  no.  of  ions  in  the  afterglow, 
and  of  the  flow  of  ions  to  the  wall,  lead  to  a  val.  for 
a  =  (3*4  i  0*5)  X  10-10  for  pressures  >30  g. 

C.  R.  H. 

Development  of  the  spark  discharge.  T.  E. 
Allibone  and  J.  M.  Meek  (Nature,  1937,  140,  804 — 
805).  L.  S.  T. 

Characterisation  of  the  line  emission  in  the 
long-period  variable  [stars]  as  chemilumines¬ 
cence.  K.  Wurm  (Z.  Astrophys.,  1935,  10,  133 — 
153  ;  Chem.  Zentr.,  1936,  i,  3793 — 3794). — Readily- 
excited  spectra  are  attributed  to  three-body  re¬ 
combination  processes  and  inelastic  collisions. 

H.  J.  E. 

Spectra  of  comets.  M.  N.  Saha  (Sci.  and 
Cult.,  1936,  1,  476). — Ionisation  of  the  upper  atm. 
and  the  spectrum  of  the  night  sky  are  explained  by 
supposing  that  the  sun  does  not  radiate  as  a  black 
body  in  the  ultra-violet,  but  has  strong  ultra-violet 
emission  lines  of  He,  He+,  H,  O,  etc.  Lines  due  to 
CO+  and  N2+  in  comet-tail  spectra  are  due  to  ionisation 
by  such  radiation.  Ch.  Abs.  (e) 

Unidentified  interstellar  lines.  P.  W.  Merrill 
(Physical  Rev.,  1937,  [ii],  52,  761— 762).— The  origin 
of  six  slightly  diffuse  absorption  lines  in  the  range 
XX  5780 — 6614  is  discussed.  N.  M.  B. 

Analysis  of  the  intensities  of  the  interstellar 
D-lines.  O.  C.  Wilson  and  P.  W.  Merrill  (Astro¬ 
phys.  J.,  1937,  86,  44 — 69). — The  interstellar  D-line 
intensities  measured  in  the  spectra  of  numerous  early- 
type  stars  are  discussed.  Intensities  and  displace¬ 
ments  can  be  explained  by  the  assumption  that  Na 
occurs  in  large  clouds.  L.  S.  T. 

Directional  distribution  of  the  X-radiation 
from  .  a  massive  anticathode.  H.  Determann 
(Ann.  Physik,  1937,  [v],  30,  481 — 493). — The  intensity 
distribution  of  X-rays  from  Be,  C,  and  A1  anticathodes 
has  been  measured  at  angles  from  0°  to  110°  to  the 
direction  of  the  exciting  electron  beam  and  for 
electron  velocities  from  35  to  110  kv.  The  position 
of  the  intensity  max.  is  independent  of  the  nature  of 
the  anticathode  and  is  not  affected  by  filtering  the 
X-rays  through  0-4  mm.  of  Cu.  The  difference  between 
max.  and  min.  intensity  increases  with  increasing 
tube  voltage  and  decreases  with  increasing  at.  wt. 
of  the  anticathode.  The  influence  of  electron  diffusion 
is  important  at  high  velocities  ;  it  causes  an  increase 
(7°  at  140  kv.)  in  the  angle  between  the  normal  plane 
and  the  position  of  max.  intensity  over  that  given 
by  Sommerfeld’s  theory.  It  is  suggested  that  greater 
efficiency  could  be  obtained  in  high-voltage  X-ray 
tubes  by  placing  the  exit  window  at  an  angle  <90°  to 
the  direction  of  the  electron  beam.  0.  D.  S. 

.  Influence  of  lattice  binding  on  the  boron  It  line. 
E.  Gwinner  and  H.  Kiessio  (Z.  Physik,  1937,  107, 


449 — 157). — The  K  radiation  from  B  and  a  no.  of  its 
compounds,  both  conducting  and  non-conducting,  is 
studied  in  relation  to  lattice  binding.  L.  G.  G. 

It  Series  X-ray  emission  lines  of  chromium 
in  several  compounds.  S.  Tanaka  and  G.  Okuno 
(Proc.  Phys.-Math.  Soc.  Japan,  1935,  17,  540 — 547 ; 
of.  A.,  1935,  1184). — Data  for  the  Cr  Xax,  a2, 
and  p3  lines  from  Cr203,  Cr2(S04)3,  K2Cr04,  and 
(NH4)2Cr207  are  recorded  and  discussed. 

Ch.  Abs.  (e) 

Ionisation  by  radioactive  gamma  and  cosmic 
rays  in  different  gases.  J.  Juilfs  (Nature,  1937, 
140,  767 — 768). — Data  for  the  ionisation  produced 
in  H2,  No,  air,  02,  and  C02  and  the  rare  gases  of  the 
atm.  by  y-rays  from  Ra-&  and  by  cosmic  rays  are 
recorded.  Ionisation  is  directly  oc  the  d  of  the  gases 
only  in  the  case  of  the  hard  components  of  the  cosmic 
rays  at  sea  level.  L.  S.  T. 

Shot  effect  of  secondary  electrons  from  nickel 
and  beryllium.  B.  Kurrelmeyer  and  (Miss) 
L.  J.  Hayner  (Plwsical  Rev.,  1937,  [ii],  52,  952 — 
958). — The  secondary  emission  ratios  and  shot  effects 
from  Ni  and  Be  were  measured  over  a  primary  energy 
range  up  to  1600  v.,  and  conclusions  on  true  secondary 
electrons,  reflected  primaries,  and  primaries  buried  in 
the  body  of  the  metal  and  producing  no  secondaries 
are  discussed  in  detail.  N.  M.  B. 

Propagation  of  potential  in  discharge  tubes. 
L.  B.  Snoddy,  J.  R.  Dietrich,  and  J.  W.  Beams 
(Physical  Rev.,  1937,  [ii],  52,  739—746;  cf.  ibid., 

1936,  [ii],  50,  469). — The  speed  of  propagation  of 

potential  waves  in  long  discharge  tubes,  of  internal 
diameter  1*7,  5,  and  IS  mm.,  containing  dry  air  was 
measured  as  a  function  of  pressure.  The  speed  at 
const,  pressure  is  approx,  a  linear  function  of  applied 
voltage.  The  initial  wave  from  the  high-voltage  end 
is  followed  immediately  by  a  return  discharge  wave 
of  approx,  speed  1010  cm.  per  sec.,  independent  of  tube 
diameter.  N.  M.  B. 

Influence  of  external  fields  on  the  electron 
emission  constants  of  barium-covered  platinum 
surfaces.  R.  Suhrmann  and  J.  L.  von  Eichborn 
(Z.  Physik,  1937,  107,  523 — 548). — Measurements  of 
the  interdependence  of  electron  emission,  incident 
light,  externally  applied  voltage,  and  previous  heat- 
treatment  of  Ba-covered  Pt  surfaces  are  reported  and 
analysed.  H,  C.  G. 

Normal  energy  distribution  of  photo-electrons 
from  sodium.  C.  E.  J.  Overiiaoe  (Physical  Rev., 

1937,  [ii],  52, 1039 — 1047). — The  Du  Bridge  theory  of 

normal  energy  distribution  of  photo-electrons  is 
re-formulated  by  including  the  effect  of  contact 
potential.  Using  a  special  apparatus,  photo-electric 
currents  from  Na  emitted  by  monochromatic  light 
were  measured  after  passage  through  a  retarding 
field,  and  results  varied  with  changes  of  the  anode 
potential  barrier.  Energy  distribution  curves  at 
different  frequencies  are  mutually  consistent,  but  do 
not  agree  with  the  theoretical  normal  distribution. 
The  discrepancy  is  explained  in  terms  of  the  structure 
of  the  anode  potential  barrier.  N.  M.  B. 

Surface  photo-electric  effect.  W.  V.  Houston 
(Physical  Rev.,  1937,  [ii],  52,  1047— 1053).— Mathem- 
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atical.  The  probability  of  ejection  of  an  electron  is 
expressed  in  terms  of  a  function  of  the  potential 
barrier,  energy  after  ejection,  and  frequency.  The 
function  is  expanded  in  a  power  series  leading  to  a 
series  of  distinctive  functions,  each  having  its  own 
temp. -dependence.  Results  are  examined  in  relation 
to  available  data  (cf.  preceding  abstract).  N.  M.  B. 

Selenium  photo-elements,  I.  Action  of 
cathode  rays  of  medium  velocity.  A.  Becker  and 
E.  Kruppke  (Z.  Physik,  1937,  107,  474 — 484). — 
The  action  of  cathode  rays  in  the  velocity  region 
1 — 50  kv.  on  Se  photo-cells  sputtered  with  various 
thicknesses  of  Au  was  examined.  Curves  showing 
the  interdependence  of  cell  efficiency,  intensity  of 
incident  electron  stream,  and  electron  velocity  are 
given.  Results  are  discussed  in  relation  to  the 
ordinary  photo-electric  action  of  the  cell  and  with 
regard  to  its  possible  utility  in  cathode-ray  measure¬ 
ments.  H.  C.  G. 

Normal  energy  distribution  of  photo-electrons 
from  thin  potassium  films  as  a  function  of  tem¬ 
perature.  C.  L.  He  ns  haw  (Physical  Rev.,  1937, 
[ii],  52,  854 — 865). — Films  >  and  <  monat.  thickness 
produced  by  the  mol. -ray  method  were  investigated 
and  results  are  compared  with  the  predictions  of 
various  theories.  The  temp,  effects  are :  ternp.- 
dependence  of  the  rates  of  diffusion  of  K  through  and 
sublimation  from  the  base  metal,  irreversible  changes 
with  temp,  in  the  state  of  the  K  surfaces,  reversible 
changes  with  temp,  in  the  shape  of  the  Fowler  plots, 
and  a  change  of  photo-electric  current  with  temp, 
only  10 — 30%  of  that  predicted  by  Du  Bridge's 
theory.  The  temp,  effect  seems  less  with  thinner 
films,  a  result  not  predicted  by  theonr.  N.  M.  B. 

Thermionic  emission  of  positive  ions  from 
molybdenum.  H.  Grover  (Physical  Rev.,  1937, 
[ii]  52,  982 — 986). — An  equation  for  the  temp, 
variation  of  the  c.d.  of  the  thermionic  positive  ions  is 
developed  and  discussed.  Mass-spectrograph  studies 
of  Mo  and  W  show  that  ions  of  alkali  impurities  may 
persist  after  ageing  of  the  specimens  for  1100  hr. 
and  cause  an  apparent  lowering  of  the  measured 
work  function  of  characteristic  ions.  An  experi¬ 
mental  method  of  eliminating  the  effect  of  these 
impurities  is  described.  The  ion  work  function  thus 
obtained  for  Mo  is  8-9  e.v.  N.  M.  B. 

Static  measurements  on  electron  beams. 
K.  H.  Stehberger  (Ann.  Physik,  1937,  [v],  30, 
621 — 634). — By  the  application  of  a  longitudinal 
magnetic  field  of  800  gauss  to  a  slow,  <22-v.  electron 
beam  in  vac.  a  “  winding  ”  beam  is  obtained  in  which 
little  spreading  occurs.  The  current  between  the 
beam  and  a  cylindrical  probe  surrounding  the  beam 
is  very  small  until  electron  velocities  are  reached 
at  which  positive  ions  are  formed  by  collision  with  gas 
inols.  Measurements  have  been  made  of  the  charge 
induced  on  the  probe  by  the  beam  and  of  its  variation 
with  electron  velocity.  An  electrometer  making  use 
of  the  winding  beam  is  described.  O.  D.  S. 

Calculation  of  the  penetration  of  electrons 
of  some  millions  of  volts,  n.  S.  Franchetti 
(Atti  R.  Acad.  Lincei,  1937,  [vi],  25,  607—614;  cf. 
A.,  1937,  1,  591).— Theoretical.  0.  J.  W. 


Energy  losses  of  fast  electrons.  L.  J.  Laslett 
and  D.  G.  Hurst  (Physical  Rev.,  1937,  [ii],  52, 
1035—1039;  cf.  Turin,  A.,  1937,  I,  487).— Using 
activated  Cl  as  an  electron  source,  the  energy  losses 
experienced  by  electrons  of  energies  1*5 — 4*5  m.e.v. 
in  traversing  thin  C  and  Pb  laminae  were  investigated 
with  a  H2-filled  cloud  chamber.  The  experimental 
average  energy  loss  per  g.  per  sq.  cm.  of  Pb  was 
markedly  >  that  predicted  theoretically;  this  dis¬ 
crepancy  cannot  be  explained  on  the  basis  of  the 
obliquity  of  electron  paths  in  the  absorber.  The 
abs.  probability  of  large  energy  losses  is  that 
expected  from  theory.  N.  M.  B. 

(A)  Dissociation  processes  produced  in  SbCLj, 
AsCl3,  and  PC13  by  electron  impact.  (B)  Dissoci¬ 
ation  of  HCN,  Cja:2,  C2N2,  and  by  electron 
impact.  P.  Kusch,  A.  Hustrulid,  and  J.  T.  Tate 
(Physical  Rev.,  1937,  [ii],  52,  840—842,  843—854).— 
(a)  An  investigation  of  dissociation  products  shows  ions 
of  the  type  XC13+,  XC12+,  XCP,  X+,  XC12++,  XC1++, 
X++,  and  Cl+.  Production  efficiencies  for  various 
electron  energies  were  investigated,  appearance 
potentials  determined,  and  a  partial  analysis  of  results 
was  made. 

(b)  The  dissociation  of  HCN  and  C2H4  by  electron 
impact  has  been  investigated  and  an  analysis  of  results 
and  of  those  previously  reported  for  C2H2  and  C2N2 
(Of.  A.,  1935,  1305)  is  presented.  N.  M.  B. 

Townsend  method  of  measuring  electron  dif¬ 
fusion  and  mobility.  W.  P.  Allis  and  (Miss) 
H.  W.  Allen  (Physical  Rev.,  1937,  [ii],  52,  703 — 
707). — Mathematical.  The  theory  of  the  Townsend 
experiment  is  examined  by  the  Lorentz  method. 

N.  M.  B. 

Electron  temperatures  and  mobilities  in  the 
rare  gases.  (Mess)  H.  W.  Allen  (Physical  Rev., 
1937,  [ii],  52,  707 — 710). — The  theory  previously 
developed  (see  preceding  abstract)  is  applied  to  the 
computation  of  electron  temp,  and  drift  velocities 
in  He,  Ne,  and  A.  Results  are  in  satisfactory  agree¬ 
ment  with  experiment.  N.  M.  B. 

Plasma  electron  drift  in  a  magnetic  field  with 
a  velocity  distribution  function.  L.  Tonks  and 
W.  P.  Allis  (Physical  Rev.,  1937,  [ii],  52,  710—713), 
— The  Allis-Alien  theory  (see  above)  is  used  to  replace 
previously  approx,  expressions  for  the  drift  motion 
of  electrons  in  a  magnetic  field  by  exact  expressions. 
Good  agreement  with  experiment  is  found.  Tonks' 
theorem  on  drift  speed  (cf.  A.,  1937,  I,  338)  is  valid 
within  12%.  N.  M.  B. 

(A)  Theory  of  elastic  scattering  of  a  beam  of 
particles  by  atoms.  K.  C.  Dar,  M.  Ghosh,  and 
K.  K.  Mukherjee.  (b)  Elastic  scattering  of 
hydrogen  and  helium.  K.  C.  Dar  (Phil.  Mag., 
1937,  [viij,  24,  964^-971,  971— 981).— (a)  Theoretical. 

(b)  The  results  obtained  are  extended  and  applied 
to  the  calculation  of  the  intensity  of  scattered  beams 
at  various  angles  of  scattering  by  H*  and  He. 

F.  J.  L. 

Scattering  of  helium  positive  rays  by  helium 
atomic  nuclei.  C.  Gerthsen  (Physikal.  Z.,  1937, 
38,  833 — 836). — The  angular  distribution  of  He 
positive  rays  scattered  in  He  has  been  investigated 
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for  He. rays  of  velocity  3  x  108  cm.  per  sec.  The 
results  are  in  agreement  with  wave-mechanics  theory 
(Mott),  rather  than  with  classical  theory  (Darwin). 

A.  J.  M. 

Charge  transfer  of  hydrogen  and  helium 
canal  rays  in  the  velocity  range  30 — 200  e.k.v, 
H.  Meyer  (Ann.  Physik,  1937,  [v],  30,  635 — 649; 
cf.  Bartels,  A.,  1932, 554). — The  ratio  of  charged  to  un¬ 
charged  particles  in  beams  of  H+  and  He+  of  velocities 
from  30  to  200  kv.  has  been  measured  after  passage 
through  He,  H2,  and  air  at  different  pressures  and  the 
equilibrium  ratio,  w ,  is  calc.  The  mean  free  paths  of 
the  charged  and  uncharged  particles  are  calc.  I  of 
H+  increases  rapidly  with  increasing  velocity  in  all 
gases.  For  neutral  H  particles  l  increases  with 
velocity  in  He  and  air,  but  decreases  with  velocity  in 
H2.  w  of  He+  is  <  w  of  H+  at  all  pressures.  I  of  He+ 
and  He  are  of  the  same  order.  For  He+  l  increases 
with  velocity  in  He  and  air,  but  shows  a  min.  at  about 
80  kv.  in  H2.  For  He  l  decreases  in  air  with  increasing 
velocity,  shows  a  min.  in  H2,  and  remains  approx, 
const,  in  He.  0.  D.  S. 

So-called  ion  pair.  S.  Kaneko  (J.  Chem. 
Soc.  Japan,  1935,  56,  1265 — 1266 ;  cf.  A.,  1933,  464). 
— An  ion  pair  exists  when  the  positive  and  negative 
ions  are  within  the  distance  e2Z2/3Z)££. 

Ch.  Abs.  (e) 

At.  wt.  of  carbon.  Ratio  of  benzoyl  chloride 
to  silver.  A.  F.  Scott  and  F.  H.  Hurley,  jun. 
(J.  Amer.  Chem.  Soc.,  1937,  59,  1905—1909). — The 
mean  val.  of  eight  analyses  gives  the  ratio  BzCl ;  Ag  = 
l*302999d:0‘0000035,  from  which  the  at.  wt.  of  C  is 
12*0102^0*00006.  The  agreement  of  this  val.  with 
that  of  Baxter  and  Hale  (A.,  1936,  540)  suggests  that 
the  val.  12*010  should  be  adopted  for  the  chemical 
at.  wt.  of  C.  J.  W.  S. 

At.  wts.  of  sodium  and  carbon.  A.  F.  Scott 
and  F.  H.  Hurley,  jun.  (J.  Amer.  Chem.  Soc.,  1937, 
59,  2078—^2079), — Taking  the  at.  wt.  of  C  as  about 
12*010  (cf.  preceding  abstract)  it  is  deduced  from 
existing  measurements  of  mass  ratios  involving 
Na2C03  that  the  present  international  val.  of  Na  is 
0*003 — 0*004  unit  too  high.  J,  W.  S. 

Isotopic  composition  and  at.  wt.  of  neodymium. 
J.  Mattauch  and  Y.Hauk  (Naturwiss.,  1937, 25, 780— 
781). — The  difference  between  Aston's  val.  for  the 
at.  wt.  of  Nd  (143*5^0*2)  and  that  of  Honigschmid 
(144*27)  obtained  by  chemical  methods  (A.,  1937,  I, 
592)  cannot  be  accounted  for  by  the  existence  of  only 
small  proportions  of  148Nd  and  150Nd.  The  isotopic 
composition  of  Nd  has  therefore  been  redetermined. 
The  %  abundances  of  the  isotopes  in  Nd  were  :  142, 
25*95 ;  143,  13*0;  144,  22-6 ;  145,  9*2;  146,  16*5; 
148,  6*8 ;  150,  5*95.  Assuming  a  packing  fraction  of 
—5  X  10~4,  the  at.  wt.  of  Nd  on  the  chemical  scale 
(0  =  16)  is  144*29  ^0*03.  No  new  isotopes  were 
discovered.  The  abundances  of  any  isotopes  of  mass 
no.  <141, 147, 149,  or  >150  is  <0*3%.  A.  J.  M. 

At.  wt.  of  lutecium.  0.  Honigsciimid  (Natur¬ 
wiss.,  1937,  25,  748—749). — Analysis  of  LuC13  by 
the  Ag  method  gives  174*96  for  the  at.  wt.  of  Lu, 
which,  after  correction  for  1*18%  Yb  in  the  LuCl3, 
gives  174*98.  This  is  >  Aston's  mass-spectrographic 


val.  (174*91).  The  difference  is  accounted  for  by  the 
known  existence  of  another  Lu  isotope  (Gollnow,  A., 
1937,  I,  57).  The  higher  at.  wt.  requires  this  to  be 
177Lu.  A.  J.  M. 

Element  87  (Ml).  H.  Hulubei  (Compt.  rend., 
1937,  205,  854—857;  cf.  A.,  1936,  917).— The  L$ 
and  Ly  spectra  of  element  87  (moldavium,  eka-Cs) 
have  been  studied,  and  feeble  rays,  distinct  from  those 
of  other  elements,  have  been  detected  :  L$x  838, 
Lp2  856,  and  Ly1  715  X.  R.  S.  B. 

Mass  spectrography  and  problems  of  nuclear 
structure.  J.  Mattauch  (Naturwiss.,  1937,  25, 
738— 747).— A  lecture. 

Doublets  of  the  C4  group  and  binding  energy 
of  nuclei  between  12C  and  leO.  J.  Mattauch 
and  R.  Herzog  (Naturwiss.,  1937,  25,  747 — 748). — 
The  mass  differences  of  the  doublets  12CH„-14N, 

12CH4-14NK>,  14nh0-16o,  14nh3-16oh,  12ch;-18o, 

13CH4-16OH“  13CH4-14NH3,  and  '12CH-13C  have  been 
obtained.  The  mean  for  12CH-13C  is  43*7^0*5  X 
10~4.  A  comparison  of  the  results  of  mass-spectro- 
graphic  and  at.  disintegration  determinations  for  the 
doublets  of  the  Cr  group  is  made.  The  binding 
energies  of  the  nuclei  from  12C  to  160  are  calc,  on  the 
basis  of  the  mass  differences  of  the  doublets  together 
with  1n-1H  and  1H2-2D.  A.  J.  M. 

Isotopic  constitution  of  tungsten.  A.  J.  Demp¬ 
ster  (Physical  Rev.,  1937,  [ii],  52,  1074). — Using 
pure  W  electrodes,  the  existence  of  180W  of  estimated 
intensity  0*01  that  of  183W  was  confirmed. 

N.  M.  B. 

Isotopic  constitution  of  osmium.  A.  0.  Nier 
(Physical  Rev.,  1937,  [ii],  52,  885). — Using  an  im¬ 
proved  mass-spectrometer,  the  discovery  of  a  new 
isotope  1840s  (1  part  in  5700)  is  reported.  The  % 
abundance  relative  to  1920s  is  0*043.  The  eorr.  at. 
wt.  is  190*21.  N.  M.  B. 

Mass-spectrographic  study  of  the  isotopes  of 
Hg,  Xe,  Kr,  Be,  I,  As,  and  Cs.  A.  O.  Nier 
(Physical  Rev.,  1937,  [ii],  52,  933—937;  cf.  A., 
1937,  I,  57). — A  new  mass-spectrometer  of  high 
intensity  and  high  resolving  power  for  accurate 
relative  abundance  determinations  is  described.  Mass- 
spectrum  diagrams  for  Hg,  Xe,  and  Kr  are  given. 
The  non-existence  of  197Hg  is  confirmed ;  ^Hg  is 
very  doubtful.  Cs,  As,  and  I  are  single  to  a  very  high 
degree.  If  8Be  exists  it  must  be  <10~5  of  9Be. 

N.M.  B. 

Isotopic  composition  of  ordinary  and  uran¬ 
ium-lead.  J.  Mattauch  and  V.  Hauk  (Natur¬ 
wiss.,  1937,  25,  763— 764).— The  %  of  2°4Pb,  ^Pb, 
2°7Pb,  and  ^Pb  in  ordinary  Pb,  and  in  U-Pb 
from  Katanga  curite,  has  been  determined.  The  % 
of  isotopes  in  ordinary  Pb  are  ^Pb  1*15,  ^Pb 
24*56,  S07Pb  21*3S,  ^Pb  52*95,  which  deviate  somewhat 
from  Aston's  vals.  and  give  (assuming  a  packing 
fraction  of  +1)  207*21  ±0*02  for  the  at.  wt.  (O  =  16). 
The  s^Pb  line  was  just  visible  in  the  mass  spectrum 
of  U-Pb,  and  was  probably  due  to  a  slight  admixture 
with  ordinary  Pb,  which  was  allowed  for  in  finding 
the  %  of  isotopes  present.  The  vals.  for  20ePb  and 
^Pb  were  91*1  and  4*9,  respectively,  giving  206*01± 
0*02  for  the  at.  wt.  (O  =  16).  A.  J.  M. 
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Statistic  character  of  the  laws  of  radioactive 
decay  and  impact  distribution  in  an  ionisation 
chamber.  E.  Schuttloffel  (Z.  Physik,  1937, 
107,  425 — 440). — Experimental  observations  on 
radioactive  decay  are  compared  with  data  calc,  from 
probability  functions.  L.  G.  G. 

Rate  of  production  of  helium  from  radium. 
H.  Damianovitch  (Ann.  Acad.  Brasil.  Sci.,  1937,  9, 
257 — 262). — The  val.  of  147-6  cu.  mm.  per  g.  per 
annum  is  in  agreement  with  the  mean  val.  of  Boltwood 
and  Rutherford  (A.,  1910,  ii,  175).  Prolonged  pre¬ 
liminary  heating  is  required  to  remove  He  (cf.  A., 

1936,  680).  F.  R.  G. 

Energy  evolved  by  ionium.  L.  Winand  (J. 
Phys.  Radium,  1937,  [vii],  8,  429 — 432). — The  energy 
evolved  in  the  disintegration  of  Io  has  been  measured 
directly  with  an  adiabatic  calorimeter.  Assuming 
Geiger’s  val.  for  the  range  of  the  a-particles,  the  calc, 
no.  of  a-ra}rs  emitted  per  sec.  by  1  mg.  of  Io  is  18-04  x 
104,  and  the  mean  life  116,000  years.  Assuming 
Curio  and  Cotelle’s  val.  for  the  no.  of  particles  emitted, 
their  deduced  energy  and  range  are  4*751  X  106  e.v. 
and  3*28  cm.,  respectively.  A.  J.  E.  W. 

Number  of  a-rays  emitted  by  a  thorium  active 
deposit  preparation,  measured  by  its  penetrat¬ 
ing  radiation.  A.  Ricoux  (J.  Phys.  Radium, 

1937,  [vii],  8,  388 — 390). — The  Ra-equiv.  of  the  prep, 
was  measured  by  its  y- ray  activity,  and  the  ionisation 
due  to  a-rays  determined  by  the  Curie  abs.  method. 
The  ionisation  current  produced  by  the  a-rays  emitted 
by  1  mg.  of  Ra-equiv.  is  2156  e.s.u. ;  this  gives  1 
me.  of  Th  active  deposit  —  0-91  mg.  of  Ra-equiv. 

A.  J.  E.  W. 

Measurements  of  the  range  of  the  a-particles 
of  U-I  and  U-II  with  the  41  sphere  method.’1 
G.  J.  Sizoo  and  S.  A.  Wytzes  (Physica,  1937, 4, 791 — 
809). — The  relation  between  the  range  of  a-particles 
measured  by  the  “  sphere  method  ”  and  the  extra¬ 
polated  ionisation  range  is  discussed.  The  measured 
ranges  for  U-I  and  U-II  are  27-47  and  33-0  mm.  at. 
15°/760  mm.  The  Geiger-Nuttall  rule  is  only  approx, 
obeyed.  K.  S. 

y-Rays  of  polonium.  H.  C.  Webster  (Nature, 
1937,  140,  852). — These  rays  may  be  due  to  the  pro¬ 
duction  of  electron-pairs  by  internal  absorption  of 
a-rays  (cf.  A.,  1937,  I,  488).  L.  S.  T. 

Absorption,  scattering,  and  secondary  radia¬ 
tion  of  hard  y- rays.  W.  Gentner  (Physikal.  Z., 
1937,  38,  836 — 853), — A  comprehensive  review 

dealing  with  the  theory  of  the  Compton  and  photo¬ 
effects  (as  far  as  they  concern  hard  y-rays),  the  form¬ 
ation  of  pairs,  and  annihilation  radiation.  Experi¬ 
mental  results  of  work  on  pair  formation,  the  de¬ 
pendence  of  the  absorption  of  y-rays  on  the  at.  no., 
the  absorption  coeffs.  in  Pb,  and  the  scattering  and 
secondary  radiation  from  hard  y-rays  are  summarised. 

A.  J.  M. 

y- Ray  spectrum  of  10B.  P.  G.  Kruger  and  G.  K. 
Green  (Physical  Rev.,  1937,  [ii],  52,  773—776;  cf. 
Bonner,  A.,  1936,  1174). — An  investigation  of  the 
y-rays  from  10B,  produced  by  bombarding  Be  with 
1  m.e.v.  deuterons,  by  an  examination  of  the 
momentum  distribution  of  Compton  electrons  ejected 


from  a  thin  mica  foil  in  an  expansion  chamber  shows 
a  spectrum  of  six  y-rays  of  energies  0-51,  1-07,  1-44, 
1-96,  2-81,  and  3-21  m.e.v.  resulting  from  all  possible 
transitions  between  three  excited  levels  and  the  ground 
state  of  10B.  The  energy  levels  agree  with  those 
obtained  from  a  study  of  the  neutron  spectrum 
emitted  by  the  same  reaction.  N.  M.  B. 


Interaction  of  neutrons  with  normal  and  para- 
hydrogen.  J.  R.  Dunning,  J.  H.  Manley,  H.  J. 
Hoge,  and  F.  G.  Brickwedde  (Physical  Rev,,  1937, 
[ii].  52,  1076 — 1077). — Scattering  experiments  with 
a  beam  of  slow  neutrons  indicate  that  the  cross- 
section  for  para-H2  is  ~14  X  10-24,  and  for  normal 
H2  -75  X  10~ 24  sq.  cm.  Results  show  that  spin- 
dependent  forces  exist,  and  that  the  singlet  state  of  the 
deuteron  is  virtual.  The  ortho  cross-section  is  2-5 — 
3  times  the  para  cross-section  (cf.  Halpern,  A.,  1937, 
I,  4S9;  Schwinger,  ibid.,  543).  Measurements  of  the 
neutron-proton  cross-section,  using  H20,  give  an 
average  of  42-2  X  10-24  for  300°  k.  neutrons,  and 
56-0  X  IO-24  sq.  cm.  for  ~100°  K.  neutrons,  a  ratio 
of  1*325.  Measurements  of  O  and  N  cross-sections, 
using  liquid  02  and  N2,  give  average  vals.  of  4*05  and 
12-7  x  10"24  sq.  cm.,  respectively,  for  300°  k.  neutrons. 

N.  M.  B. 


Capture  of  slow  neutrons  in  light  elements. 

O.  R.  Frisch,  H.  von  Halban,  jun.,  and  J.  Koch 
(Nature,  1937,'  140,  895). — Vais,  for  the  capture 
cross-sections  of  H2  and  N2  and  upper  limits  in  the 
cases  of  D2,  C,  and  02  for  neutrons  of  velocity  2*2  X  IO6 
cm.  per  sec.  have  been  obtained  from  measurements 
of  the  density  distribution  of  neutrons  around  a  Ra  + 
Be  source  in  different  liquids  or  solutions  containing 
H.  The  cross-sections  of  D  and  Be  for  photo¬ 
dissociation  by  the  y-rays  of  Ra  have  been  determined. 

L.  S.  T. 


Scattering  and  absorption  cross-section  of 
neutrons  in  cobalt.  N.  E.  Bradbury,  F.  Bloch, 
H.  Tatel,  and  P.  A.  Ross  (Physical  Rev.,  1937, 
[ii],  52,  1023 — 1026). — The  low- voltage  neutron 

source  described  employs  the  deuteron-deuteron 
reaction  with  a  continuously  renewable  target  of 
ND4C1  formed  by  sublimation  on  a  metal  target 
cooled  with  solid  C02.  The  sum  of  the  absorption 
and  scattering  cross-sections  for  Co  is  26*1  ±2*6  X 
10-24,  and  the  scattering  cross-section  alone  is  5*6± 
1*8  X  10-24  for  C  neutrons  and  3*7 ±1*8  X  10-24  sq. 
cm.  for  D  neutrons.  The  anomalously  large  scattering 
cross-sections  of  Fe  and  Ni  (cf.  Mitchell,  A.,  1936, 
1044)  are  independent  of  their  ferromagnetism. 

N.  M.  B. 


Neutron-proton  scattering  and  the  disintegra¬ 
tion  of  deuterium  by  deuterons,  T.  W.  Bonner 
(Physical  Rev.,  1937,  [ii],  52,  685— 687).— The  angular 
distribution  of  the  scattering  by  protons  of  neutrons 
from  the  nuclear  reaction  ?H  +  ?H ->  iHe  +  + 

Qlt  giving  2*6  m.e.v.  neutrons  at  right  angles  to  the 
bombarding  deuterons,  was  observed  by  the  method 
of  recoil  protons  in  a  cloud  chamber.  The  val.  of 
Qx  was  3*36  ±  0*20  m.e.v.  The  recoil  proton  dis¬ 
tribution,  showing  a  max.  at  45°,  agrees  with  theory. 

N.  M.  B. 

Scattering  of  protons  by  neutrons.  P.  G. 
Kruger,  W.  E.  Shoupp,  and  F.:  W.  Stallmann 
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(Physical  Rev.,  1937,  [ii],  52,678— 684).— The  neutrons 
used  were  produced  by  bombarding  frozen  D20  with 
1  m.e.v.  deuterons  and  photographs  of  recoil  proton 
tracks  in  a  liquid-filled  cloud  chamber  were  measured. 
Corr.  curves  indicate  that  the  scattering  is  approx, 
spherically  symmetrical  about  the  centre  of  gravity, 
in  agreement  with  theory.  N.  M.  B. 

Neutrons  from  the  deuteron-deuteron  reaction. 
R.  Ladenburg  and  M.  H.  ICanner  (Physical  Rev., 
1937,  [ii],  52,  911—918;  cf.  A.,  1937,  I,  10S).— The 
abs.  no.  of  neutrons  produced  was  determined  for  a 
target  of  heavy  ice  by  measuring  the  scattering  cross- 
section  of  liquid  N2  and  02  for  these  neutrons,  and  by 
counting  in  an  ionisation  chamber  the  recoils  in  N2 
and  in  02  gas  due  to  the  scattering  of  the  neutrons. 
The  abs.  yield  of  neutrons  is  3*0  x  105±20%  per 
sec.  per  [xa.  of  deuterons  at  100  kv.,  and  of  protons, 
(2*1  ±0*2)  x  105.  The  effective  cross-section  for 
the  neutron-producing  reaction  is  approx.  2  x  10~26 
at  100  kv.,  increasing  to  4  X  10~26  at  300  kv.,  and 
to  1-3  X  10-26  at  700  kv.  (cf.  Amaldi,  A.,  1937,  I, 
438).  The  scattering  cross-section  of  02  for  the  2-4 
m.e.v.  neutrons  is  0*75  X  10~24  sq.  cm.,  or  0*6  that  of 
N2 ;  of  H2  it  is  2*1  X  10-24  sq.  cm.  N.  M.  B. 

Neutron  generator  utilising  the  deuteron- 
deuteron  reaction.  W.  H.  Zinn  and  S.  Seely 
(Physical  Rev.,  1937,  [ii],  52,  919 — 923). — A  simple 
accelerating  tube  is  described,  and  the  neutron 
intensity  from  a  heavy  ice  target  is  compared  with  that 
from  a  strong  Rn-Be  source.  N.  M.  B. 

:  Atomic  nuclei  with  respect  to  radioactivity. 
J.  Groger  (Tech.  Obzor,  1934,  42,  387 — 390). — 
Theoretical.  •  Cn.  Abs.  (e) 

Search  for  protons  from  lithium  bombarded 
by  radium-C'  a-particles.  W.  G.  Shepherd, 
R.  O.  Haxby,  and  E.  L.  Hill  (Physical  Rev.,  1937, 
[ii],  52,  674 — 678). — Investigations  under  improved 
conditions  for  proton  emission  in  the  angular  range 
50 — 120°  bjr  comparison  of  the  yields  from  Li  or 
LiOH  and  dicyanodiamide  indicate  that  the  protons 
detected  from  Li  targets  arose  from  N2  contamination. 
Upper  cross-section  limits  of  cLi  and  7Li  are  computed. 
The  relation  of  £Li  4  <1He  -X  [1»B]  -x  JBe  +  }H  +  Q1 
and  the  reverse  reaction  JBe  4  [aJB]-x  JLi  4 

£He  —  Qx  is  discussed.  N.  M.  B. 

Radioactivity  produced  by  bombardment  of 
lithium  with  deuterons.  J.  C.  Bower  and 
D.  P.  R.  Petrie  (Proc.  Carnb.  Phil.  Soc.,  1937,  33, 
534 — 539). — The  proposed  reactions  are  JLi  4  JH  -x 
®Li  4  JH,  °Li  -X  JBe  4  <r, .  JBe  <He  4  *He.  The 
half-life  of  the  excited  JBe  nucleus  is  about  10-21  sec. 
and  the  time  taken  to  reach  the  end  of  its  recoil  track 
is  about  10-13  sec.  Thus  the  particles  leave  the  nucleus 
before  it  has  lost  its  recoil  energy.  During  the  dis¬ 
integration  the  particles  often  leave  the  nucleus  in 
opposite  directions  with  equal  energies.  J.  A.  D. 

Nuclear  physics.  C.  Nuclear  dynamics.  Ex¬ 
perimental.  M.  S.  Livingston  and  H.  A.  Bethe 
(Rev.  Mod.  Physics,  1937,  9,  246 — 390). — A  com¬ 
prehensive  review  dealing  with  the  sources  of  nuclear 
projectiles,  the  properties  of  nuclear  radiations,  and 
the  instruments  available  for  the  detection  and 
observation  of  nuclear  reactions.  The  theoretical 


data  required  for  working  out  results  of  experiments 
on  nuclear  reactions  (range-energy  relationship, 
momentum  and  recoil  energy,  extrapolated  and  mean 
range)  are  considered.  A  full  summary  of  results  of 
disintegration  experiments  up  to  July,  1937,  is  given. 
The  results  of  the  calculation  of  nuclear  masses  from 
mass-spectrograph  and  disintegration  data  are  also 
given.  A.  J.  M. 

Ionisation  power  of  fast  lithium  particles. 
F.  Kirchner,  H.  Neuert,  and  O.  Laaff  (Ann. 
Physik,  1937,  [v],  30,  527 — 533). — -The  ionisation 
curve  of  fast  7Li  particles  produced  by  the  process 
9Be  (D ;  a)  7Li  has  been  obtained,  by  means  of  an 
ionisation  chamber,  for  8  mm.  of  the  range.  The 
total  range  is  found  to  be  12  to  12*5  mm.  Attempts 
to  detect  8Be  particles  formed  in  the  process  UB 
(p ;  a)  8Be  were  unsuccessful.  This  result  is  explained 
by  the  nature  of  the  expected  ionisation  curve  of  8Be. 

0.  D.  S. 

Disintegration  of  beryllium  and  the  masses 
of  the  beryllium  isotopes.  J.  H.  Williams, 
R.  0.  Haxby,  and  W.  G.  Shepherd  (Phvsical  Rev., 
1937,  [ii],  52, 1031—1034;  cf.  A.,  1937, 1,^593).— The 
disintegrations  studied  for  bombarding  energies  up  to 
250  kv.  are  :  9Be  4  *H  -X  8Be  4  2H  and  6Li  4  4Hc ; 
9Be  4  2H  ->  7Li  4  4He  4  Q*>  or  8Be  4  8H  4  Q3, 
or  10Be  4  1H  4  Q4.  Efficiency  curves  are  smooth 
and  regular,  and  abs.  yields  from  a  thick  target  are 
given.  From  range  measurements  of  the  disintegra¬ 
tion  products  the  vals  of  Q2>  Q$,  and  are  6*95, 
4*32,  and  4-44  m.e.v.,  respectively,  and  the  masses  of 
8Be,  8Be,  and  l9Be,  8*0081,  9-0150,  and  10*0168. 

N.  M.  B. 

Beryllium  of  mass  8.  F.  Kirchner,  0.  Laaff, 
and  H.  Neuert  (Naturwiss.,  1937,  25,  794). — The 
stability  of  the  unexcited  8Be  nucleus  has  been 
investigated.  It  breaks  down  into  two  a-particles 
making  a  small  angle  with  each  other,  the  difference 
in  energy  between  8Be  and  the  a-particles  being  small. 
The  breakdown  occurs  after  a  very  short  time. 

A.  J.  M. 

Maximum  energy  of  the  protons  from  the 
bombardment  of  boron  by  a-particles.  E.  Pol¬ 
lard  and  G.  Brubaker  (Physical  Rev.,  1937,  [ii], 
52,  762). — A  search  for  any  long-range  group  of 
protons  which  would  reconcile  the  experimental 
and  calc,  energy  vals.  (3*3  and  4*0  m.e.v.,  respectively) 
gave  a  small  and  inconclusive  yield.  The  reaction  is 
10B  4  4He  ->  13C  4  aH,  so  that  the  absence  of  a 
proton  group  of  sufficient  energy  to  balance  the  mass- 
energy  equation  indicates  that  an  excited  state  of  13C 
having  a  relatively  long  lifetime  can  exist. 

N.  M.  B. 

Longest  [range]  proton  groups  in  the  trans¬ 
formation  of  boron  with  a-rays.  H.  Maier- 
Leibnitz  and  W.  Maurer  (Z.  Physik,  1937,  107, 
509 — 512). — The  proton  spectrum  of  B  obtained  by 
bombardment  with  a-rays  from  Po  has  been  found  to 
extend  to  91  cm.  The  energy  tones  of  the  process 
™B  (a ;  p)  aJC  are  in  reasonable  agreement  with  the 
masses  of  the  nuclei  concerned.  H.  C.  G. 

A  peculiarity  in  the  transformation  of  10B  into 
13C.  W.  Bothe  and  H.  Maier- Leibnitz  (Z.  Physik, 
.1937,  107,  513 — 522). — The  energy  balance  of  the 
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reaction  10B  (a  ;  p)  13C  is  discussed  on  the  basis  of 
long-range  proton  measurements  (cf.  preceding 
abstract).  Two  energy  tones  exist;  the  first,  3*8^: 
0*1  e.M.V.,  gives  rise  to  the  ground  state  of  13C; 
the  second,  3*0±0*1  e.M.v.,  results  either  in  an 
excited  or  metastable  state  of  13C  or  in  an  isomeride. 
Attempts  to  prove  the  existence  of  the  excited  or 
metastable  states  by  detection  of  y-radiation  or 
“  phosphorescence  ”  failed.  H.  C.  G. 

Artificial  radioactivity  produced  by  a-p articles, 
L.  N.  Ridenour  and  W.  J.  Henderson  (Physical 
Rev.,  1937,  [ii],  52,  889 — 900). — Half-lives  and  thick* 
target  yields  were  measured,  and  full  data  are 
tabulated  for  the  following  radioactive  isotopes  pro¬ 
duced  by  9  m.o.v.  a-particles  accelerated  in  a  cyclo¬ 
tron  :  13N,  17E,  28 Al,  ^P,  «C1,  38K,  ^Fe  (?),  6GMn, 
61Cu,  62Cu,  63Zn,  66Ga,  88Ga,  78Br,  82Rb,  and  84Rb. 

N.  M.  B. 

Efficiency  of  the  production  of  artificial  radio¬ 
active  substances  by  slow  neutrons.  C.  J. 
Barker  (Physiea,  1937,  4,  863 — 870). — The  efficiency 
of  slow  neutrons,  from  a  Ra~Be  source  (2  X  106 
neutrons  per  sec.),  in  producing  radioactive  Cl  (35 
min.),  Br  (18  min.),  Br  (4  hr.),  Br  (36  hr.),  I  (25  min.), 
and  Mn  (2*5  hr.),  using  aq.  salt  solutions,  was  deter¬ 
mined.  Prom  the  activities  1,  16,  7,  0*6,  3,  and  6%, 
respectively,  of  the  neutrons  were  found  to  be 
effective.  Min.  vals.  for  the  capture  cross-sections 
were  calc.  K.  S. 

Induced  radioactivity  of  scandium.  H.  Walks 
(Physical  Rev.,  1937,  [ii],  52,  669— 673).— Sc203 
bombarded  with  deuterons  and  slow  neutrons  gives 
46Sc  (half-life  85^2  days)  which  emits  low-energy 
electrons  and  soft  y-radiation.  The  energy  distrib¬ 
ution  of  the  electrons,  investigated  by  means  of  a 
large  H2-filled  expansion  chamber,  shows  an  upper 
limit  of  the  spectrum  at  0*895  m.e.v.  in  fair  agree¬ 
ment  with  range  measurements  with  Al  absorbers. 
Bombardment  of  Sc203  with  a-particles  gives  rise  to 
48 V  (half-life  16-2^0*3  days)  which  emits  positrons 
and  y-rays.  Bombardment  with  fast  neutrons  from 
the  9Be  +  2H  reaction  gives  42K  only,  but  with 
neutrons  from  the  Li  -f-  2H  reaction  gives  42K  and 
both  43Sc  and  44Sc  (cf.  Pool,  A.,  1937,  I,  489),  half- 
lives  43Sc  4*0rb0*l  hr.,  and  ^Sc  52^2  hr. ;  both 
isotopes  emit  positrons.  N.  M.  B. 

Induced  radioactivity  of  titanium  and  vanad¬ 
ium.  H.  Walke  (Physical  Rev.,  1937,  [ii],  52, 
777 — 787). — The  radioactivities  induced  in  Ti  and  V 
by  irradiation  with  deuterons,  slow  and  fast  neutrons, 
and  in  Ti  with  11  m.e.v.  a-particles  were  investigated. 
Bombardment  of  Ti  with  deuterons  induces  emission 
of  positrons  and  hard  y-rays.  An  analysis  of  the  decay 
curve  shows  six  isotopes ;  three  chemically  inseparable 
from  V  are  probably  48V  (16-0±0-2  days),  49V  (33^1 
min.),  and  (3*7d:0*2  hr.).  The  others  appear  to  be 
51Ti  (2*8  min.),  44Sc  (50  hr.)  formed  in  the  reaction 
46Ti  +  2H->  ^Sc  +  4He,  and  46Sc  (85^5  days). 
The  energy  distribution  of  the  positrons  emitted  by 
48V  was  studied  by  means  of  a  large  H2-filled  cloud- 
chamber.  The  max.  energy  of  the  positrons  from  49V 
is  1*9  m.e.v.  49V  and  were  formed  by  bombarding 
Ti  with  11  m.e.v.  a-particles,  and  two  new  unidentified 
periods  of  68 i 4  hr.  and  >180  days  were  detected. 


Ti  bombarded  with  fast  neutrons  probably  gives 
45Ca,  48Se,  and  46Sc ;  48Sc  (41^3  hr.)  is  also  produced 
by  the  transmutation  61 Y  -f-  48Se  +  4He ;  there 
is  also  evidence  of  the  reaction  61V  -f-  %  ->  +  2  hi. 

52V  (3'9d:0’l  min.)  has  been  produced  in  several 
reactions.  N.  M.  B. 

Neutron-induced  radioactivity  of  long  life  in 
cobalt.  J.  R.  Risser  (Physical  Rev.,  1937,  [ii], 
52,  768—772;  cf.  Sampson,  A.,  1936,  1172).— The 
activity  arising  when  Co  is  bombarded  by  neutrons 
is  of  approx,  half-life  2-0±0-5  years  and  is  probably 
58Co.  Radiations  emitted  on  disintegration  show  a 
y-ray  with  mass  absorption  coeff.  in  Pb  of  about 
0*047  cm.2  per  g.,  and  a  spectrum  of  soft  (3-rays  of 
estimated  limiting  range  30  mg.  per  cm.2  of  Al,  re¬ 
presenting  an  energy  of  160  kv.  A  group  of  more 
penetrating  particles,  representing  probably  a  relatively 
infrequent  disintegration  process,  is  indicated. 

N.  M.  B. 

Radioactive  isotopes  of  bromine  :  isomeric 
forms  of  80Br.  A.  H.  Snell  (Physical  Rev.,  1937, 
[ii],  52,  1007 — 1022 ;  cf.  Blewett,  A.,  1936,  1043).— 
A  study  of  nuclear  reactions  induced  by  bombarding 
As,  Se,  Br,  Kr,  and  Rb  with  neutrons,  deuterons,  and 
electrically  accelerated  a-particles  indicates  that  the 
active  80Br  exists  in  two  isomeric  forms  of  periods 
18  min.  and  4-5  hr.  Two  successive  ^-transitions 
occur  in  the  active  83Se  and  ^Br,  and  the  reaction 
^Se  ->  ^Br  is  a  new  type  of  transmutation  in  which 
the  emission  of  two  neutrons  apparently  follows 
deuteron  capture.  Results  and  identifications  are  : 
78As  (65^3  min.),  ^Se  (17^5  min.),  79or81Se  (57^ 
1  min.),  78Br  (6*4=h0*l  min,;  positron  emitter), 
^Br  (18*5i0-5  min.,  and  4-54^0*10  hr.),  82Br 
(33*9±0*3  hr.),  ^Br  (2*54±0*10  hr.),  Kr  74±2 
min.,  4*5^10*1  hr.,  and  18rb2  hr.),  86ftnd88Rb 

(18rb2  min.,  18^1  days).  All  these  activities 
except  78Br  and  possibly  the  very  weak  18  hr.  Kr 
emit  negative  electrons.  Max.  energies  of  the  (3-rays 
of  the  Br  isotopes  were  found  by  absorption  measure¬ 
ments.  78Br,  80Br  (18  min.),  and  82Br  emit  y-rays. 

N.  M.  B. 

Induced  radioactivity  in  strontium  and 
yttrium.  D.  W.  Stewart,  J.  L.  Lawson,  and 
J.  M.  Cork  (Physical  Rev.,  1937,  [ii],  52,  901 — 906; 
cf.  Pool,  A.,  1937, 1,  490). — Sr  and  Y  were  bombarded 
with  6*3  m.e.v.  deuterons,  with  14 — 20  m.e.v.  neutrons, 
and  with  slow  neutrons.  Sr  activity  arises  from 
deuteron  or  neutron  action  on  Sr,  and  possibly,  with 
very  weak  intensity,  by  fast  neutron  action  on  Y 
with  emission  of  a  proton.  Periods  and  max.  energies 
in  Sr,  attributed  to  isomeric  forms  of  89Sr,  are  : 
3*0±0*1  hr.,  0-61  m.e.v.,  and  55±5  days,  1*9  m.e.v., 
both  negative  activities.  Activity  in  Y  is  obtained 
when  Sr  is  bombarded  with  deuterons  and  when  Y 
is  bombarded  with  deuterons  or  neutrons.  Periods, 
probably  due  to  88Y  and  “Y,  respectively,  and  max. 
energies,  are :  120±4  min.,  1*2  m.e.v.  (positive 

activity),  and  60*5rb2*0  hr.,  2*6  m.e.v.  (negative 
activity) .  The  possible  formation  of  90Y  from  Sr  +  2H 
may  involve  the  hitherto  unobserved  complete  capture 
of  a  deuteron.  N.  M.  B. 

Radioactive  isotopes  of  palladium  and  silver 
from  palladium,  J.  D.  Kraus  and  J.  M.  Cork 


i  (M) 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


9 


(Physical  Rev.,  1937,  [ii],  52,  763 — 768). — Bombard¬ 
ment  of  Pd  with  6*3  m.e.v.  deuterons  yields  activities 
(both  negative)  of  period  17  min.  and  13  hr.,  due  to 
neutron  capture  and  probably  attributable  to  mPd 
and  109Pd,  respectively.  Bombardment  of  Pd  yields 
also  activities  of  26  min.  (positive)  and  180  hr. 
(negative),  the  former  due  to  106Ag  isomeric  with  that 
of  180  hr.  period  due  to  fast  neutron  bombardment, 
and  the  latter  due  to  mAg  which  can  be  formed  from 
110Pd  directly  by  proton  capture  and  indirectly  by  a 
chain  reaction  through  mPd.  There  is  a  strong  y- 
radiation  accompanying  the  p- emission  from  180  hr. 
106Ag  and  little  or  no  y-radiation  from  180  hr.  113Ag. 
The  upper  energy  limits  for  the  p-spectrum  of  the 
26  min.  106Ag,  13  hr.  109Pd,  and  180  hr.  mAg  activities 
are  2*24,  1*08,  and  0*80  m.e.v,,  respectively. 

N.  M.  B. 


Spacing  of  the  resonance  levels  of  silver, 
rhodium,  and  bromine  nuclei.  C.  Y.  Chao  and 
T.  H.  Wang  (Nature,  1937,  140,  768— 769).— 1 The 
average  spacings  of  the  resonance  neutron  levels  of 
these  elements  have  been  calc,  from  new  measure¬ 
ments  of  the  radioactivity  induced  in  them  by 
bombardment  with  neutrons  (Be  ~f~  Rn  source) 
distributed  more  uniformly  over  the  energy  spectrum 
by  a  paraffin  scatterer  of  only  2  mm.  thickness. 


L.  S.  T. 


Angular  distribution  of  the  secondary  pairs 
emitted  by  the  action  of  ultra-radiation  and  hard 
y- rays  on  lead.  H.  Adam  (Physikal.  Z.,  1937, 
38,  824 — 831 ;  cf.,  A.,  1937,  I,  106). — The  angular 
distribution  of  the  electron-positron  pairs  emitted 
from  Pb  by  ultra -radiation  and  hard  y-rays  was 
investigated.  Eor  ultra-radiation,  the  upper  limit 
of  the  angle  of  the  secondary  bundles  is  about  30°. 
Eor  hard  y-rays  from  Th-C"  there  was  a  max.  in  the 
angular  distribution  curve  at  30°,  in  agreement  with 
the  theory  of  Bethe  et  al.  (A.,  1934,  1150). 

A.  J.  M. 


Angular  distribution  of  the  secondary  pairs 
emitted  by  the  action  of  ultra-radiation  and  hard 
y-rays  on  lead.  G.  Burkhardt  (Physikal.  Z., 
1937,  38,  831 — 833). — A  more  accurate  comparison  of 
the  results  of  Adam  (preceding  abstract)  with  the 
theory  of  Bethe  et  al.  is  given.  A.  J.  M. 


Radio-elements  formed  in  uranium  irradiated 
by  neutrons.  I.  Curie  and  P.  Savitch  (J.  Phys. 
Radium,  1937,  [vii],  8,  385—387;  cf.  A.,  1937,  I, 
338,  423). — The  formation  of  elements  of  periods 
40  sec.,  2,  16,  23,  and  59  min.,  and  2*7  days,  on 
bombardment  of  U  by  neutrons  from  a  Rn-Be  source, 
has  been  confirmed.  An  element  of  period  3-5  hr. 
is  also  produced,  probably  by  the  reaction  2^U  -f- 
2^R  -f-  £He,  R  being  an  isotope  of  Th.  Absorption 
measurements  show  that  the  p-rays  from  the  2  min,, 
16  min.,  and  3*5  hr.  period  elements  have  high 
energy,  probably  <6  X  106  e.v.  A.  J.  E.  W. 

Artificial  radioactivity  produced  by  cosmic 
rays.  J.  Clay  and  M.  A.  van  Tijn  (Physica,  1937, 
4, 909 — 912). — Evidence  for  the  production  of  artificial 
radioactive  material,  with  a  decay  time  of  8*6  min., 
by  cosmic  radiation  using  an  Ee-shielded  ionisation 
chamber  is  given.  K.  S. 


Cloud-chamber  investigations  of  some  cos¬ 
mic-ray  interactions  with  matter.  G.  L.  Locher 
(J.  Franklin  Inst.,  1937,  224,  555 — 5S2). — Cloud 
chambers  controlled  by  coincidence  counters  were 
used  in  investigating  tracks  produced  by  cosmic 
rays,  groups  of  two  or  three  counters  being  used  side 
by  side  in  a  horizontal  line.  Post-expansion  electron 
tracks  were  observed  in  many  cases.  There  is  no 
evidence  of  p  or  y  radioactivity  induced  by  the  cosmic 
rays.  Ion  counts  were  made  on  some  shower  electrons. 
A  few  photographs  showed  nuclear  tracks  due  to 
cosmic-ray  interaction,  but  the  a-emission  is  low. 
These  nuclei  are  probably  not  all  due  to  the  same  type 
of  agent  or  process.  A.  J.  M. 

Cosmic-ray  hurst  at  a  depth  equivalent  to 
800  m.  of  water.  Y.  Nishina  and  C.  Ishii  (Nature, 
1937, 140,  774). — A  correction  (cf.  A.,  1937, 1,  6). 

L.  S.  T. 

Cosmic  rays  on  the  Pacific  Ocean.  A.  H. 
Compton  and  R.  N.  Turner  (Physical  Rev.,  1937, 
[ii],  52,  799 — 814). — A  survey  and  discussion  of. 
records  with  reference  to  latitude,  season,  and  temp. 

N.  M.  B. 

Abnormal  zenithal  distribution  of  cosmic  rays. 
M.  G.  E.  Cosyns  (Nature,  1937, 140,  931). — This  can 
be  explained  by  taking  into  account  the  diffusion  of 
cosmic  rays  in  air.  L.  S.  T. 

Existence  of  a  particle  of  mass  intermediate 
between  the  proton  and  electron.  J.  C.  Street 
and  E.  C.  Stevenson  (Physical  Rev.,  1937,  [ii],  52, 
1003 — 1004;  cf.  Neddermeyer,  A.,  1937,  I,  390). — 
In  an  attempt  to  distinguish  the  singly  occurring 
cosmic-ray  particle  from  an  electron  or  proton,  its 
track  density  and  magnetic  deflexion  were  observed 
near  the  end  of  its  range.  Results  indicate  a  particle 
of  negative  sign  and  rest  mass  130 ±25%  >  the  rest 
mass  of  the  electron.  N.  M.  B. 

Passage  of  very  energetic  corpuscles  through 
the  atomic  nucleus.  W.  Heisenberg  (Naturwiss., 
1937,  25,  749 — 750). — Theoretical.  The  processes 
expected  to  occur  when  a  neutron  or  proton  of  very 
high  energy  penetrates  the  nucleus  are  considered. 
The  process  is  very  similar  to  the  passage  of  rapid 
electrons  through  ordinary  matter.  A.  J.  M. 

Potassium-argon  transformation.  A.  Bram- 
ley  (Science,  1937,  86,  424—425). — A  discussion. 

L.  S.  T. 

Interaction  between  nuclei  and  electromagnetic 
radiation.  A.  J.  F.  Siegert  (Physical  Rev.,  1937, 
[ii],  52,  787 — 7 89) . — Mathematical.  N.  M.  B. 

Field  theory  of  nuclear  interaction.  N-  Kem- 
mer  (Physical  Rev.,  1937,  [ii],  52,  906—910).— 
Mathematical.  N.  M.  B. 

Validity  of  methods  used  in  nuclear  calcul¬ 
ations.  X).  T.  Warren  and  H.  Margena  u  (Physical 
Rev.,  1937,  [ii],  52,  1027— 1031).— Mathematical.  A 
consideration  of  the  Schrodinger  perturbation  scheme 
and  the  linear  variation  method.  N.  M.  B. 

Relation  of  proton-deuteron  to  neutron- 
deuteron  scattering.  H.  Primakoff  (Physical 
Rev.,  1937,  [ii],  52,  1000—1002;  cf.  Tuve,  A./1937, 
I,  5). — Mathematical.  N.  M.  B. 
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Metrical  field  associated  with  heavy  particles. 
W.  H.  Barkas  (Physical  Rev.,  1937,  [ii],  52,  1074).— 
The  identification  of  the  neutrino  model  with  certain 
solutions  of  the  field  equations  of  the  general  relativity 
theory  is  suggested.  N.  M.  B. 

Normal  states  of  nuclear  three-  and  four- 
body  systems.  H.  Margenatt  and  D.  T.  Warren 
(Physical  Rev.,  1937,  [ii],  52,  790 — 798). — Mathe¬ 
matical.  A  variational  method  is  used  for  calculating 
the  binding  energies  of  3H  and  4He.  N.  M.  B. 

Thomas-Fermi  statistical  method.  E.  Feen- 
berg  (Physical  Rev.,  1937,  [ii],  52,  758—760).— 
Mathematical.  N.  M.  B. 


Neutrino  theory  of  light  in  three  dimensions. 

A.  Sokolow  (Nature,  1937,  140,  810 — 811). 

L.  S.  T. 

Physical  world-constants.  A.  Haas  (Natur- 
wiss.,  1937,  25,  733— 734).— Theoretical.  A.  J.  M. 


Values  of  the  fundamental  atomic  constants. 
.  (a)  S.  von  Friesen.  (b)  R.  T,  Birge  (Physical 
Rev.,  1937,  [ii],  52,  886). — (a)  A  criticism  of  Birge 
(cf.  A.,  1937,  1,  491).  (b)  A  refutation.  N.  M.  B. 


1D* — 1S  band  system  of  ionised  zinc  deuteride. 
J.  W.  Gabel  and  R.  V.  Zumstein  (Physical  Rev., 
1937,  [ii],  52,  726 — 727). — An  analysis  of  five  bands  of 
the  XX  2300 — 2100  sj'stem  is  tabulated  and  discussed. 

N.  M.  B. 


Ultra-violet  absorption  spectrum  of  ruthen¬ 
ium  tetroxide.  B.  Qviller  (Tids.  Kjemi,  1937, 
17,  127). — The  absorption  spectrum  of  Ru04  vapour, 
and  in  aq.  and  CC14  solution  has  been  measured. 
In  the  gas,  maxima  occur  at  3100  a.  and  3850  a.  The 
spectrum  is  very  similar  to  that  of  Os04. 

M,  H.  M.  A. 

Spectroscopy  of  ionic  crystals  and  its  applic¬ 
ation  to  the  alkali  halides.  A.  von  Hippel  (Z. 
Physik,  1937,  107,  559;  cf.  A.,  1937,  I,  8). — A  reply 
to  criticism.  H.  C.  G. 


Electron  band  spectra  of  the  linear  triatomic 
molecules  HgCl2,  HgBr2,  and  Hgl2.  M.  Wehrli 
(Naturwiss.,  1937,  25,  734—735). — The  band  spectra 
in  the  Schumann  region  of  the  Hgn  halides  have  been 
photographed  and  analysed,  A.  J,  M. 

Absorption  spectrum  of  uranyl  sulphate  in 
aqueous  solution.  P.  Pringsheim  (Physica,  1937, 
4,  810). — A  correction  (cf.  A.,  1937,  1,  574).  K.  S. 


Near  ultra-violet  absorption  spectrum  of 
acetone  vapour.  W.  A.  Noyes,  jun.  (Trans. 
Faraday  Soc.,  1937,  33,  1495 — 1498  ;  cf.  A.,  1935,  10). 
— Spectra  have  been  measured  at  20°  and  200°. 
Each  “  band  ”  consists  of  a  series  of  subsidiary  max. 
Complete  classification  is  at  present  possible  only  by 
empirical  methods.  F.  L.  U. 

Flame  spectra  of  some  aliphatic  halides.  I. 
(1)  Methyl  iodide.  W.  M.  Vaidya  (Proc.  Indian 
Acad.  Sci.,  1937,  6,  A,  122 — 128). — The  flame  of  Mel 
shows,  in  addition  to  bands  due  to  CH,  C2,  and  OH, 
about  35  bands  in  the  range  5900 — 4260  a.,  degraded 
towards  the  red,  and  belonging  to  two  systems  with 
one  common  level.  Comparison  with  the  flame 
spectrum  of  I  indicates  that  the  bands  are  due  to  10. 

A.  J.  M. 


Ultra-violet  absorption  spectra  of  the  iso- 
merides  of  A^-butene  and  A^-pentene.  E.  P. 
Carr  and  H.  Stucklen  (J.  Amer.  Chem.  Soc.,  1937, 
59,  2138 — 2141). — The  spectra  of  cis-  and  trans- A^- 
butene,  cycfohexene,  and  different  samples  of  A^- 
pentene  have  been  examined  in  the  vapour  phase  in 
the  Schumann  region.  The  cis-configuration  for  the 
A^-butene  of  higher  b.p.  is  confirmed  by  the  similarity 
of  its  spectrum  to  that  of  cyc/ohexcne.  The  cis - 
configuration  is  assigned  to  the  A^-pentene  of  higher 
b.p.  The  comparative  yields  of  the  isomerides  of 
A^-pentene  prepared  by  different  methods  have  been 
estimated  from  their  absorption  spectra. 

E.  S.  H. 

Substitution  and  absorption  band  displace¬ 
ment.  X.  Pyrene  derivatives.  G.  Forster  and 
J.  Wagner  (Z.  physikal.  Chem.,  1937,  B,  37, 
353 — 364 ;  cf.  A.,  1937,  I,  280). — The  ultra-violet 
absorption  spectra  of  solutions  of  pyrene  and  mono- 
substituted  derivatives  with  the  substituents  Me, 
Cl,  OH,  CN,  C02H,  and  NH2  have  been  determined. 
The  rule  previously  formulated  for  the  effect  of  sub¬ 
stituents  in  band  displacement  (A.,  1933,  445)  has 

only  limited  validity.  R.  C. 

* 

Absorption  bands  of  oxycytochrome-C. — See 
A.,  1937,  III,  457. 

Structure  of  bodies  coloured  in  the  visible  from 
their  absorption  spectra.  (Mme.)  Ramart-Lucas 
(Compt.  rend.,  1937,  205,  864 — 866). — The  relation 
between  structure  and  absorption  spectra  for  org. 
chromogens  is  discussed.  The  absorption  spectra 
of  solutions  of  fluorescein  show  that  two  forms  are 
present,  a  quinonoid  (coloured  and  fluorescent)  and  a 
lactonoid  (colourless  and  not  fluorescent),  of  which  the 
first  is  present  in  notable  quantity  in  EtOH,  but  in 
scarcely  detectable  amount  in  Et20.  R.  S.  B. 

Organic  photochemistry.  VII.  Spectro- 
chemical  and  photochemical  study  on  cyanine 
dyes.  S.  Yoshimura  and  S.  Saktjrai  (Bull.  Inst. 
Phys.  Chem.  Res.  Japan,  1937,  16,  1270 — 131 1 ). — 
The  symmetrical  and  asymmetrical  carbocyanines, 
di-  and  tri- carbocyanines  have  been  studied. 

E.  S.  II. 

Light  absorption  and  constitution  of  some 
chlorophyll  derivatives.  A.  Stern  and  F.  Pruck- 
ner  (Z.  physikal.  Chem.,  1937,  180,  321 — 358;  cf. 
A.,  1937,  I,  165,  442). — The  effects  of  various  sub¬ 
stituents  on  the  absorption  spectra  of  the  chlorin, 
purpurin,  and  porphyrin  systems  have  .been  examined 
in  dioxan  solution,  and  are  discussed  with  reference 
to  regularities  previously  observed  between  light 
absorption  and  constitution  of  chlorophyll  derivatives. 
The  ketonic  formulation  of  purpurin  is  the  most 
probable.  Possible  structures  for  chlorin  lactone 
Mex  ester  are  discussed.  The  two  isomeric  rhodo- 
porphyrin-y- carboxylic  acids  have  distinct  absorption 
spectra.  J.  W.  S. 

Group  resonators.  XXIII.  Influence  of  phys¬ 
ical  factors  on  the  absorption  spectra  of  group 
resonators.  XXIV.  Spectra  of  bixin  deriv¬ 
atives.  D.  Radulescu  and  F.  Barbulescu  (Bull. 
Soc.  Chim.  Romania,  1936,  18,  151 — 160,  161—165; 
efi  A.,  1936,  920). — XXIII.  Observations  on  solutions 
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of  anthracene  and  pyrene  in  EtOH,  50%  EtOH- 
glycerol,  and  paraffin  show  that  the  absorption 
spectra  are  not  affected  by  the  viscosity  of  the  solvent ; 
changes  observed  in  other  cases  are  probably  due  to 
solvation  effects.  Addition  of  MgCl2  to  the  EtOH 
solutions  did  not  affect  the  spectrum. 

XXIV.  Extinction  coeff.  curves  in  the  X  range 
2000 — 5500  A.  are  given  for  bixin,  its  K  salt,  and  its 
Me  ether,  and  for  norbixin ;  the  differences  observed 
are  analogous  to  those  occurring  in  phenols,  Na 
phenoxides,  and  phenolic  ethers.  The  displacement  of 
the  absorption  spectrum  of  crocetin,  which  otherwise 
resembles  that  of  anthracene,  is  due  to  the  polar 
C02H  groups.  A.  J.  E.  W. 

Rotation-vibration  spectra  of  molecules  con¬ 
taining  the  hydrogen  isotope  of  mass  2  in  the 
photographic  infra-red.  III.  The  1*161  fx.  band 
of  HDO.  L.  Herzberg  (Z.  Physik,  1937,  107, 
549 — 558;  cf.  A.,  1934,  1055). — From  an  analysis  of 
the  fine  structure  of  the  1*101  (i.  band  of  HDO,  the 
moments  of  inertia  are  obtained  for  HDO  and  D20 
and  compared  with  Mecke’s  vals.  for  H20.  The 
internuclear  distance  (0 — D)  and  the  0  valency 
angle  differ  but  little  from  the  corresponding  distance 
(0— H)  and  angle  in  H20.  L.  G.  G. 

Absorption  spectra  in  the  near  infra-red  of 
systems  composed  of  hydrogen  chloride  gas 
and  an  organic  oxygenated  solvent.  R.  Frey- 
makn  and  J.  GufmoN  (Compt.  rend.,  1937,  205, 
859 — 861). — The  infra-red  spectra  between  0*8  and 
1*2  {x.  of  HC1  gas  dissolved  in  MeOH,  EtOH,  COEt2, 
Et20,  dioxan,  and  C0HG  have  been  studied  at  —73° 
to  room  temp.  The  CH  bands  are  displaced  towards 
higher  frequencies  by  the  HC1,  excepting  with  C6H6. 
The  band  near  0-94  jx.  in  Et20  and  dioxan  due  to 
C*0*C  is  strongly  suppressed  by  HC1.  In  the  alcohols 
the  (OH)a  band  near  1*04  (x.  and  the  (OH)„  band 
near  0*96  (x.  disappear  in  presence  of  HC1.  All 
changes  are  observed  up  to  room  temp.  It  is  inferred 
that  the  absence  of  (OH)a  and  (OH)„  bands  is  incom¬ 
patible  with  the  formulas  usually  assigned  to  oxonium 
compounds.  R.  S.  B. 

Infra-red  spectrographic  study  of  intermole- 
cular  linkages.  J.  Errera  (Physica,  1937,  4, 
1097 — 1104). — A  general  account  is  given  of  the 
spectroscopic  evidence  for  interaction  between  the 
OH  groups  of  mols.  of  the  same  kind  (cf.  A.,  1936, 
776,  1179;  1937,  I,  9,  112,  167),  and  between  the  OH 
of  H20  and  the  O  in  dioxan,  COMe2,  COEt„,  and  Et20, 
and  the  N  in  C5H5N.  ~  ~  F.  L,  U. 

Infra-red  absorption  of  HC1  in  oxygenated 
solvents.  W.  Gordy  and  P.  C.  Martin  (Phvsical 
Rev.,  1937,  [ii],  52,  1075;  cf.  West,  A.,  1937,  I, *112). 
— In  view  of  the  absence  of  HC1  lines  in  the  Raman 
spectra  of  HC1  in  non-ionising  solvents,  transmission 
curves  were  obtained  for  cone,  solutions  of  HC1  in 
dioxan,  Et20,  and  EtOAc  for  the  region  2*6 — 5*8  ^x. 
For  each  solution,  around  4  fx.,  there  is  a  broad 
intense  unsymmetrical  band,  very  diffuse  on  the  long-X 
side,  and  a  less  intense  band  at  3  jx.,  the  former  being 
probably  the  HC1  fundamental.  N.  M.  B. 

Infra-red  absorption  of  carbon  disulphide. 
C.  R.  Bailey  (Nature,  1937,  140,  851).— The  band  at 


11*4  [x.  is  a  triplet  with  max.  at  884,  878,  and  S70 
cm.”1  In  spite  of  the  non-polar  nature  of  CS2,  shifts 
of  ~30  cm."1  occur  in  many  bands  on  passing  from 
the  gaseous  to  the  liquid  state.  The  4*61  jx,  band  has 
peaks  at  2190*2,  2177*1,  and  2165*4  cm.”1  L.  S.  T. 

Rotation-vibration  bands  of  methyl  fluoride 
in  the  photographic  infra-red  at  11,250  a.  S.  M. 
Naude  and  H.  Verleger  (Physikal.  Z.,  1937,  38, 
919 — 920).— The  rotation-vibration  band  of  MeF  at 
1 1 ,250  a.  is  composed  of  a  simple  series  of  lines.  Every 
third  line  is  stronger  than  its  neighbours,  an  effect 
due  to  the  three  H  atoms  with  spin  1  /2.  A.  J.  M. 

Fundamental  frequencies  of  dicyanogen  mole¬ 
cule.  S.  C.  Woo  (Z.  physikal.  Chem.,  1937,  B,  37, 
399 — 402).- — The  fundamental  frequencies  previously 
suggested  (A.,  1932,  558)  lead  to  acceptable  vals.  for 
the  force  consts.,  whereas  Eucken  and  Bertram’s  val. 
v(a)  =  740  cmr1  (A.,  1936,  557)  does  not.  R.  C. 

Comparison  of  absorption  spectra  in  the  infra¬ 
red  of  vaporous  and  liquid  amines.  (Mme.) 
M.  Freymann  (Compt.  rend.,  1937,  205,  852 — 854; 
cf.  A.,  1937,  I,  282). — For  the  third  harmonic  of  the 
NH  band  near  1*04  (x.  the  frequencies  are  :  NH^Pr8 
10,455,  10,168,  and  10,064  ( l ),  10,466,  10,394,  10,130, 
and  10,000  (v) ;  C5Hi:l*NH.>  10,452,  10,168,  and 
10,064  (Z),  10,401,  10,349,  10,130,  and  10,000  (v); 
N„H4  10,654,  10,557,  10,317,  and  10,189  (Z),  10,583, 
10,547, 10,401, 10,362, 10,176,  and  10,020  (v) ;  NH0Ph 
10,289,  and  9999  (Z),  10,156,  10,054,  9851,  and  9727 
(?)  (v);  NHPhMe  10,427,  10,212  (Z),  10,085  {v); 
piperidine  10,801,  10,692,  10,542,  and  10,478  (Z), 
10,732,  10,635,  10,500,  and  10,375  (v) ;  pyrrole  10,413 
and  10,116  (Z),  9961,  9890,  and  9818  (v).  The  NH 
bands  of  primary  aliphatic  amines  have  three  com¬ 
ponents.  The  four  components  of  piperidine  and  the 
two  of  pyrrole  are  considered  to  indicate  the  existence 
of  several  mol.  forms  in  equilibrium,  and  persist  on 
passage  from  liquid  to  vapour.  R.  S.  B. 

Variation  of  the  combination  spectrum  of 
water  with  density  and  pressure.  S.  A.  Ucho- 
lin  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1937,  16, 
395 — 398). — With  rising  temp,  the  3200  cm.”1  max. 
in  the  combination  spectrum  of  H20  decreases  in 
intensity,  disappearing  almost  completely  at  >200°, 
whereas  the  band  with  max.  at  3530  cm.-1  increases 
in  intensity.  At  d  0*0964  and  135  atm.  a  line  is 
observed  at  3646  cm.”1,  characteristic  of  the  isolated 
mols.,  which  increases  in  intensity  with  decreasing 
pressure,  whereas  the  intensity  of  the  band  diminishes, 
and  finally  disappears.  The  results  are  interpreted 
on  the  basis  of  interaction  between  the  mols. 

J.  W.  S. 

Frequency  of  oscillation  on  the  hydroxyl  group 
in  methyl  alcohol  and  its  variation  with  density. 
G.  S.  Landsberg  and  S.  A.  Ucholin  (Compt.  rend. 
Acad.  Sci.  U.R.S.S.,  1937,  16,  391— 393).— The 
combination  spectra  of  liquid  and  gaseous  MeOH 
have  been  studied  at  various  temp,  and  pressures 
yielding  d  0*78 — 0*015.  As  d  decreases,  the  OH  band 
max.  is  displaced  from  3402  cm.-1  at  d  0*78  to  3535 
cmr1  at  d  0*57,  without  change  in  the  band  width. 
This  band  almost  disappears  as  the  crit.  state  is 
approached.  At  190°  and  d  0*577  a  narrow  line 
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appears,  characteristic  of  isolated  mols.,  the  intensity 
of  which  increases  with  decreasing  d.  J.  W.  S. 

Homopolar  linkings  in  some  paramagnetic 
chlorides.  D.  C.  Chakrabartti  (Sci.  and  Cult., 
1935,  1,  158;  Chem.  Zentr.,  1936,  i,  3977). — Raman 
lines  which  would  be  expected  for  undissociated  mols. 
of  MnCl2,  CeCI3,  NiCl2,  and  CoCl2  in  cone.  HC1  and 
EtOH  solution  were  not  observed.  They  may  be 
masked  by  strong  absorption.  H.  J.  E. 

Raman  effect.  LXXIV.  Cyanamide  and  de¬ 
rivatives.  L.  Kahovec  and  K.  W.  F.  Kohlrausch 
(Z.  physikal.  Chem.,  1937,  B,  37,  421 — 436). — The 
Raman  spectra  of  CN*NH2,  CN’NHNa,  and  CN*NR2 
(R  =  Me,  Et,  and  Pr),  but  not  those  of  CN*NH2,2HC1 
and  dipropylcarbodi-imide,  exhibit  a  C:N  frequency. 
The  spectra  show  that  in  solid,  molten,  or  dissolved 
CN-NH2  there  are  present  at  least  two  mol.  forms  in 
equilibrium.  One  form  is  certainly  NH2’C*N  and  the 
other  is  probably  NHICINH ;  a  third  form  may  also 
be  present.  Force  consts.  of  the  C;N  linking  have  been 
calc.  The  utility  of  the  concept  of  €*  characteristic 
group  vibration  frequency  ”  is  discussed.  R.  C. 

Raman  effect.  LXXV,  Imido-ethers.  K.  W.  F. 
Kohlrausch  and  R.  Sera  (Z.  physikal.  Chem., 
1937,  B,  38,  72 — 80). — The  Raman  spectra  of 
NHIC(0Et)2,  NHAcEt,  and  various  imido-ethers  (I) 
have  been  determined.  The  results  show  that  (I) 
have  the  structure  NHICR'OR'.  In  the  transition 
from  C*NH*C  to  CINH  the  NH-frequency  does  not 
change,  which  agrees  with  Forster’s  theory  (A.,  1937, 
I,  398).  R.  C. 

Raman  spectra  of  dextro -,  Icevo -,  and  racemic 
forms  of  borneol  and  camphor.  B.  V.  Thosar 
and  B.  K.  Singh  (Proc.  Indian  Acad.  Sci.,  1937,  6, 
A,  105 — 111). — The  Raman  spectra  of  the  above 
compounds  in  the  cryst.  state  have  been  examined. 
The  spectra  of  J-  and  2-forms  of  borneol  and  camphor 
are  identical  in  position,  intensity,  and  structure. 
The  deforms  give  the  same  Raman  lines  as  the  d- 
and  2-forms  of  the  two  substances.  The  lines  are  thus 
unaffected  by  the  intermol.  forces  binding  d-  and  2- 
mols.,  which  forces  must,  therefore,  be  small.  The 
Raman  frequencies  are  considered  in  connexion  with 
the  constitution  of  the  compounds.  A.  J.  M. 

Quenching  of  fluorescence  of  mercury  halides 
by  different  gases.  S.  Tibilov  (J.  Phys.  Chem. 
Russ.,  1937,  9,  71 — 87). — Excited  HgX  mols. 

(X  —  I,  Br,  Cl)  have  been  produced  by  optical  dis¬ 
sociation  of  HgX2  mols, :  MgX  +  /iv  ->  (HgX)*  + 
X,  and  the  effect  of  NH3,  02,  C02,  N2,  CO,  A,  and  H2 
on  the  intensity  of  fluorescence  was  investigated. 
The  quenching  efficiency  decreases  from  NH3  to  H2 ; 
Hgl  fluorescence  is  more  easily  quenched  than  that 
of  HgBr  and  especially  that  of  HgCl.  Strongly 
vibrating  mols.  show  an  easier  exchange  of  energy  by 
collisions  than  the  non-vibrating  ones.  E.  R. 

Modification  of  the  phosphorescence  of  a  zinc 
sulphide  semi-conductor  under  the  influence  of 
an  electric  current.  G.  DechSne  (Compt.  rend., 
1937,  205,  850 — 852). — The  extinction  of  the  phos- 
..  phorescence  of  a  ZnS  screen  by  an  electric  current 
(cf.  A.,  1935,  1055)  is  sometimes  preceded  by  a  brief 
over-excitation  of  the  phosphorescence.  The  influence 


of  the  current  has  been  studied  on  the  phosphorescence 
appearing  on  heating  some  time  after  the  extinction. 

R.  S.  B. 

Dielectric  constant  of  a  space  containing  elec¬ 
trons.  S.  P.  Prasad  and  M.  N.  Verma  (Z.  Physik, 
1937, 107,441 — 448;  cf.  A.,  1936,666). — The  influence 
of  “  life-period  ”  of  the  electron  and  the  magnitude 
of  the  high-frequency  potential  on  e  for  electron- 
containing  spaces  is  discussed.  In  contradiction  of 
the  simple  Larmor  formula,  it  is  shown  that  e  is  not 
<1.  The  variation  in  e  with  applied  high-frequency 
potential  is  a  parabolic  function.  L.  G.  G. 

Electric  spectrum  of  liquid  water  for  XX  5 — 
20  cm.  H.  W.  Knerr  (Physical  Rev.,  1937,  [ii], 
52,  1054 — 1067). — Using  a  magnetron  generator  to 
produce  continuous  electromagnetic  radiation,  n  and 
the  absorption  index  of  H20  were  determined  for  19 
wave-lengths  in  the  range  5 — 20  cm.  by  the  con¬ 
ventional  free  wave  method  and  by  a  more  convenient 
wire  wave  method,  the  two  showing  close  agreement. 
The  absorption  index  increased  steadily  from  0’048 
at  20-44  cm.  to  0-153  at  4-80  cm.  The  average  val.  of 
n  was  8-80±0*6%.  There  was  no  certain  evidence 
of  dispersion,  but  a  slight  variation  is  to  be  expected. 

N.  M.  B. 

Absorption  bands  in  polar  substances  at  very 
high radio-f requencies .  Ill.  «-Propyl  and  octyl 
alcohol.  L.  Cavallaro  (Atti  R.  Accad.  Lincei, 
1937,  [vi],  25,  626—631 ;  cf.  A.,  1937,  I,  601).— 
Measurements  for  Pra0H  and  C8H17*OH  are  recorded. 
With  increasing  no.  of  C  atoms,  the  max.  absorption 
is  displaced  towards  longer  XX,  in  agreement  with 
Debye’s  theory.  0.  J.  W. 


Analogy  between  the  structures  of  polar  liquids 
and  electrolytic  solutions.  F.  H.  Muller  (Z. 
Elektrochem,  1937,  43,  863 — 869). — Just  as  an  ion  in 
solution  is  surrounded  by  a  preponderance  of  ions 
of  opposite  sign,  so  in  a  polar  liquid  each  dipole  is 
surrounded  by  preferentially  oriented  dipoles.  These 
atmospheres  have  analogous  influences  on  certain 
physical  properties.  Among  properties  considered  are : 
osmotic  behaviour  (with  analogies  between  effects 
formerly  attributed  to  incomplete  dissociation  in 
electrolytes  and  to  association  in  polar  liquids), 
behaviour  in  the  electric  field  (A  on  the  one  hand  and  e 
on  the  other),  73,  and  effects  due  to  relaxation  time 
(change  of  A  and  e,  respectively,  at  high  frequencies). 

F.  J.  G. 

Dielectric  properties  of  acetylenic  compounds. 
IX.  Acetylenic  aldehydes  and  ketones.  H.  L. 
Goebel  and  H.  H.  Wenzke  (J.  Amer.  Chem.  Soc., 
1937,  59,  2301—2302;  cf.  A.,  1937,  I,  498).— The 
electric  moments  of  PhCHO,  butyl-,  amyl-,  and 
phenyl-propiolaldehyde,  COPhMe,  butyl-,  amyl-,  and 
phenyl-acetylacetylene  are,  respectively,  2*77,  3*17, 
3-18/3*36,  2-77,  3*20,  3*20,  3-23  ( X  1018).  The  higher 
moments  of  the  acetylenic  aldehydes  and  ketones  in 
comparison  with  those  of  the  alkyl  and  Ph  deriv¬ 
atives  are  explained  by  the  contribution  of  highly 
polar  structures  in  resonance  with  the  classical  form. 

E.  S.H. 

Effect  of  pressure  on  refractive  index  of  C02. 
The  Lorentz-Lorenz  formula.  A.  Michels  and 
J.  Hamers  (Physica,  1937,  4,  995 — 1006). — The  n 
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of  C02  has  been  measured  at  pressures  up  to  2400 
atm.  at  25°,  32°,  50°,  and  100°,  for  six  different  XX. 
The  apparatus  is  described.  The  Lorentz-Lorenz 
function  decreases,  to  a  max.  of  2*3%,  with  increase  of 
pressure.  It  is  suggested  that  the  decrease  is  partly 
due  to  deformation  of  the  electronic  orbits  of  the  mols. 

F.  L.  U. 

Refractive  index  of  the  alkali  halides.  L.  W. 
Parkin  (Phil.  Mag.,  1937,  [vii],  24,  890— 904).— n  of 
0*002— 0-0002n-CsC1,  -LiF,  -NaF,  -KF,  -Nal,  -KI, 
and  -Csl  solutions  has  been  measured,  using  a  Hilger 
Rayleigh  refract ometer.  The  refractivity  function 

*  =  (lOOO/cJK*2  -  1  )/(»2  +  2)  -  (V  -  1)/(V  + 1)] 

increases  linearly  with  dilution  as  far  as  O-OOOSn, 
and  then  remains  const.  The  difference  between  these 
const,  vals.  for  two  salts  containing  a  common  ion 
is  const.,  indicating  that  ionic  deformation  is  absent. 

F.  J.  L. 

Relationship  between  deviations  from  the 
additivity  of  the  refraction  of  halogenated 
methane  derivatives  and  some  of  their  physical 
and  chemical  properties.  J.  M.  Stevels  (Chem. 
Weekblad,  1937, 34,  678 — 681). — nf  and  (If  have  been 
measured  for  CH2CL,  CHC12F,  CHC13,  CCLF,  CC14, 
CHnCIBr,  CHCl2Br~  CCl3Br,  CH2Br2,  CHBr2F, 
CHClBr2,  CHBr3,  CBr4,  Mel,  CH2IF,  CH2C1I, 
CHC12I,  CC13I,  CH2I2,  and  CHI3.  The  results  are 
discussed  briefly.  S.  C. 

Refractivity  intercept  and  the  specific  re¬ 
fraction  equation  of  Newton.  II.  Electronic 
interpretation  of  the  refractivity  intercept  and 
of  the  specific  refraction  equations  of  Newton, 
Eykman,  and  Lorentz-Lorenz,  S.  S.  Kurtz, 
jun.,  and  A.  L.  Ward  (J.  Franklin  Inst.,  1937,  224, 
5S3 — 601 ;  cf.  A.,  1937, 1,  13). — The  physical  bases  of 
the  Lorentz-Lorenz  and  theSellmeier-.Drude  equations 
are  compared.  Empirical  evidence  shows  that  the 
former  equation  is  invalid  for  non-polar  liquids. 
On  the  other  hand,  the  validity  of  the  Eykman 
equation  for  the  effect  of  temp,  and  pressure  on  n 
or  dielectric  const,  and  that  of  the  Sellmeier— Drude 
dispersion  equation  is  confirmed.  Equations  avail¬ 
able  for  correlating  n  and  d  with  electronic  pro¬ 
perties  of  mols.  are  collected  according  to  type. 
The  derivation  of  the  Sellmeier-Drude  and  Lorentz- 
Lorenz  equations  from  the  fundamental  electrostatic 
field  relations  is  considered,  and  indicates  the  superi¬ 
ority  of  the  former.  A.  J.  M. 

Molecular  refractions  and  molecular  volumes 
of  glasses.  W.  Biltz,  F.  Weebke,  and  L.  Schrader- 
Traeger  (Z.  anorg.  Chem.,  1937,  234,  253—288).— 
[i?]  for  glasses  is  strictly  additive  in  terms  of  the 
component  oxides.  The  mol.  vol.  is  additive  to  within 
1  %  when  account  is  taken  of  the  state  of  combination 
of  Si02.  n  can  be  calc,  within  a  few  hundredths  of 
1  %  from  p  and  analytical  data.  The  results  are 
discussed  in  the  light  of  theories  of  the  structure  of 

glasses.  F.  J.  G. 

* 

Rotatory  dispersion  in  the  amine  series.  I. 
rf-spiroHeptanediamine  and  its  derivatives.  T.  M. 
Lowry  and  W.  C.  G.  Baldwin.  II  .  l-sec. -Butyl- 
amine  and  its  derivatives.  III.  Absorption 
spectra  of  diaminesi-  W.  C.  G.  Baldwin  (Proc. 
Roy.  Soc.,  1937,  A,  162,  204— 214,  215—227,  228— 
c  (a.,  1.) 


232). — I.  Theoretical  rotatory  powers  of  a  series  of 
spiroheptane  derivatives,  calc,  from  Born’s  theory, 
agree  with  observed  vals.  when  long  side-chains  are 
absent.  The  absorption  spectra  of  spiroheptane- 
diamine,  its  salts,  and  Ac  and  Bz  derivatives  have 
been  examined  and  discussed.  The  rotatory  dis¬ 
persions  of  these  compounds  and  of  “  diamidocarbon- 
aminospirohcptane  ”  were  correlated  with  absorption 
measurements.  Bases  on  neutralisation  undergo 
large  changes  of  rotatory  power  due  to  saturation  of 
the  “  lone  pair  ”  of  electrons  on  the  N  atom,  which 
usually  give  rise  to  circularly  dichroic  absorption 
bands.  Amino-bases  are  divided  into  two  classes 
according  as  the  absorption  bands  in  the  2300  a, 
region  are  active  or  inactive.  When  these  bands  are 
inactive,  neutralisation  of  the  base  produces  practic¬ 
ally  no  change  in  rotatory  power;  the  speroheptane 
base  belongs  to  this  class. 

II.  The  change  of  sign  in  passing  from  l-sec.- 
butylamine  (I)  to  its  hydrochloride  is  discussed  with 
reference  to  Bo}rs’  rule.  The  rotatory  dispersion  of 
(I)  is  attributed  to  circular  dichroism  in  the  absorption 
bands  at  2200  A.  associated  with  a  “  lone  pair  ” 
of  electrons  on  the  NH2-N  atom,  and  anomalous 
rotatory  dispersion  of  (I)  is  explained.  The  rotatory 
dispersion  of  a cylbutyl amines,  butylcarbamide,  and 
NH3BuC1  is  simple,  activation  of  the  “  lono  pair  ”  of 
electrons  occurring  only  in  the  free  base.  A  new 
theory  accounting  for  the  observed  changes  of 
rotatory  power  of  amino -bases  on  neutralisation  is 
confirmed  by  the  observation  that  saturation  of  the 
“  lone  pair  ”  of  NEt2Bu  displaces  the  active  x  from 
Drude  dispersion  equations  towards  the  ultra-violet. 
Lowry’s  results  for  nicotine  are  re-interpreted  accord¬ 
ing  to  this  theory. 

III.  Absorption  spectra  of  aq.  solutions  of  N2H4 

and  (CH2‘NH2)2  and  their  hydrochlorides  seem  to 
indicate  that  the  band  at  about  2200  a.  is  character¬ 
istic  of  the  “  lone  pair  ”  of  electrons  on  the  N  atom  and 
can  be  suppressed  progressively  as  the  basicity  of  the 
solutions  is  decreased.  W.  R.  A. 

Magnetic  rotation  spectra  of  diatomic  mole¬ 
cules.  T.  Carroll  (Physical  Rev.,  1937,  [ii], 

52,  822 — 835). — The  general  theory  of  the  Faraday 
effect  associated  with  a  single  mol.  absorption  line  is 
presented.  The  effect  of  the  perturbation  of  the 
transition  probabilities  by  the  field  in  producing 
asymmetrical  rotation  is  discussed,  and  calc,  for 
alkali  band  systems  and  for  I2.  N.  M.  B. 

Kerr  effect  and  molecular  association  in  benz¬ 
ene  derivatives.  N.  Dallaporta  and  G.  Dascola 
(Nuovo  Cim.,  1936,  13,  1 — 10;  Chem  Zentr.,  1936,  i, 
3813). — Kerr  consts.  for  o-,  m-,  and  p-xylene,  o-, 
?n~,  and  p-C6H4Cl2,  and  0-,  m and  p-C6H4MeCl  are 
determined ;  they  bear  a  const,  ratio  to  the  calc, 
vals.  but  the  cause  of  the  divergence  is  not  clear. 
For  C6H4MeCl  the  change  of  the  const,  with  temp,  is 
in  agreement  with  theory.  H.  N.  R. 

Molecules.  N.  V.  Sidgwick  (Science,  1937, 
86,  335— 340).— A  lecture.  L.  S.  T. 

Arrangement  of  the  valencies  in  four-co¬ 
ordinated  palladium  and  platinum.  Crystal 
structure  of  potassium  palladochloride .  W. 
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Theilacker  (Z.  anorg.  Chem.,  1937, 234, 161—178).— 
The  results  of  Dickinson  (A.,  1923,  ii,  25)  for  the  crystal 
structure  of  K2PdCl4  are  confirmed.  The  optical 
activity  shown  by  certain  spiran-like  four- co-ordinated 
Pd  and  Pt  compounds  can  be  reconciled  with  a  co- 
planar  arrangement  of  valencies  around  the  central 
atom  by  supposing  that  the  chelate  5-rings  are  non- 
planar,  and  support  for  this  view  is  obtained  by  con¬ 
sidering  space-models  in  which  account  is  taken  of  the 
bond  lengths.  F.  J.  G. 

Energy  bands  in  the  body-centred  lattice. 
M.  I.  Chodorow  and  M.  F.  Manning  (Physical  Rev., 
1937,  [ii],  52,  731— 736).— Slater’s  method  of  finding 
electronic  energy  band  structure  (cf.  A.,  1934,  828)  is 
extended  to  satisfy  boundary  conditions  at  14  points 
of  the  polyhedral  cell  surrounding  an  atom. 

N.  M.  B. 

Spectrum  of  normal  frequencies  of  a  polar 
linear  lattice.  E.  K.  Broch  (Proc.  Camb.  Phil. 
Soc.,  1937,  33,  485 — 501). — Mathematical.  The  fre¬ 
quency  of  the  normal  vibrations  and  the  vibration 
spectrum  are  worked  out  for  a  one-dimensional  chain. 
The  quasi-elastic  binding  forces  previously  used  by 
Born  and  Karman  are  replaced  by  the  real  forces 
comprising  the  electrical  interaction  of  the  charges 
and  the  repulsive  forces.  The  method  also  applies 
in  principle  to  the  three-dimensional  lattice.  The 
vibration  spectrum  obtained  agrees  fairly  well  with 
that  of  the  Born-Karman  model  if  the  binding  const, 
is  adjusted  to  give  the  same  density  of  low-frequency 
modes.  The  calculations  are  of  importance  in  con¬ 
nexion  with  the  thermal  and  optical  properties  of 
lattices.  J.  A.  D. 

Empty  lattice  test  of  the  cellular  method  in 
solids.  W.  Shockley  (Physical  Rev.,  1937,  [ii], 
52,  866 — 872). — Mathematical.  The  method  is 

accurate  in  the  first  Brillouin  zone  but  may  be  in 
error  by  a  factor  2  in  the  second ;  hence  calculations  of 
occupied  levels  in  Li  and  Na  are  probably  good,  but 
for  Cu,  Ca,  diamond,  LiF,  andNaCl  are  liable  to  errors. 
Calculations  of  excited  states  are  subject  to  consider¬ 
able  error.  N.  M.  B. 

Energy  and  screening  constants  of  the  hydro¬ 
gen  molecule.  C.  A.  Cotjlson  (Trans.  Faraday 
Soc.,  1937,  33,  1479—1492;  cf.  A.,  1935,  810).— 
Mathematical.  The  mol.  orbital  and  electron-pair 
treatments  of  the  ground  state  of  the  H2  mol.  are 
almost  equally  valid.  F.  L.  U. 

Valency-bond  treatment  of  the  oxygen  mole¬ 
cule.  G.  W.  Whelan d  (Trans.  Faraday  Soc., 
1937,  33,  1499 — 1502). — Mathematical.  F.  L.  U. 

Rotational  energy  of  methane.  A.  W.  Maue 
(Ann.  Physik,  1937,  [v],  30,  555— 576).— Theoretical. 
The  rotational  energies  of  CH4,  CH3D,  CH2D2,  CHD3, 
and  CD4  are  calc.  CH4  and  CD4  exist  in“ three,  and 
the  other  methanes  in  two,  forms  separated  by  for¬ 
bidden  transitions.  The  difference  in  the  temp, 
increase  of  rotational  energy  in  the  compounds 
cannot  be  entirely  explained  by  their  differing 
moments  of  inertia.  The  gases  with  dissimilar 
substituents  reach  the  point  of  half  saturation  of 
rotational  energy  at  lower  temp,  than  mols.  with 
similar  substituent  atoms,  when  allowance  has  been 


made  for  difference  in  moment  of  inertia.  The 
rotational  energy  at  equilibrium,  when  the  transition 
barriers  are  removed,  and  the  entropy  of  the  gases 
at  low  temp,  in  the  region  of  vanishing  rotational 
energy  are  calc.  0.  D.  S. 

Critical  potentials  of  molecules.  J.  Savard 
(Rev.  Fac.  Sci.  Istanbid,  1937,  2,  235 — 259). — The 
ionisation  potential  of  CO  and  the  resonance  potentials 
corresponding  with  the  addition  of  two  spectral 
terms  have  been  determined  by  electronic  bombard¬ 
ment  methods.  The  data  are  consistent  with  a  val. 
8*8  V.  for  the  dissociation  energy  of  CO.  Crit.  potentials 
13*5,  16,  and  19-1  v.  correspond  with  the  formation 
of  ions  C0+,  2S+  ;  C0+,  2II ;  and  C0+,  2£u,  respectively. 

C.  R.  H. 

Effective  cross-section  of  non-spherical  part¬ 
icles.  F.  Emicn  and  R.  Simha  (Z.  physikal.  Chem., 
1937,  180,  447 — 463). — The  mean  free  path  and  the 
collision  cross-sectional  area  have  been  calc,  for  a  gas 
consisting  of  rigid  ellipsoidal  mols.  under  such 
conditions  that  the  mean  free  path  is  large  compared 
with  the  mol.  dimensions.  The  results  agree,  on  the 
whole,  with  existing  experimental  data  for  the 
viscosity  of  gaseous  paraffins.  The  possibility  of 
calculating  the  axial  ratio  of  a  coiled-up  mol.  formed 
from  a  chain  having  internal  mobility  is  discussed. 

R.C. 

Interaction  of  molecules  in  anisotropic  liquids. 
W.  Kast  and  W.  Maier  (Physica,  1937,  4,  957 — 962 ; 
cf.  A.,  1937, 1,  293). — A  discussion  of  current  theories. 

F.  L.  17. 

Theory  of  the  fission  rules  on  the  basis  of 
alternations  of  bond  strength,  electron  density, 
and  spin.  0.  Schmidt  (Z.  Elektrochem.,  1937, 
43,  853 — 858). — Considerations  of  the  distribution  of 
electron  density  and  spin  in  chains  of  atoms  having 
one,  two,  and  three  electrons  lead  to  an  interpretation 
of  observed  results  on  the  splitting  of  hydrocarbon 
chains  (cf.  A.,  1936,  1228).  F.  J.  G. 

Anisotropy  of  van  der  Waals  forces.  J.  H.  de 
Boer  and  G.  Heller  (Physica,  1937,  4,  1045—1057). 
— Mol.  orientation  by  van  der  Waals  forces  is  deter¬ 
mined  by  (1)  an  additive  effect  whereby  each  mol. 
tends  to  surround  itself  closely  with  as  many  neigh¬ 
bours  as  possible  and  (2)  anisotropy  of  thepolarisability, 
in  consequence  of  which  the  polar  axes  of  the  mols. 
tend  to  be  collinear  with  the  direction  of  attraction. 
An  attempt  is  made  to  calculate  the  relative  magnitude 
of  the  two  effects,  and  it  is  inferred  that  an  approach 
to  a  collinear  orientation  is  to  be  expected  only  with 
diat.  mols.  or  mols.  of  high  polarisability.  F.  L.  U. 

London-van  der  Waals  attraction  between 
spherical  particles.  H.  C.  Hamaker  (Physica, 
1937,  4,  1058 — 1072). — Mathematical.  The  inter¬ 
action  between  two  spherical  particles  is  computed. 
It  is  shown  that  when  both  are  immersed  in  a  liquid 
the  London-van  der  Waals  forces  should  generally 
give  rise  to  an  attraction.  F.  L.  U. 

Method  for  distinguishing  between  different 
contributions  to  van  der  Waals  forces.  A.  J. 
Staverman  (Physica,  1937,  4,  1141 — 1154;  cf.  A., 
1937,  I,  507). — A  general  method  is  given  for  dis- 
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tinguishing  the  contributions  of  dispersion,  induction, 
and  orientation  to  the  total  cohesive  forces. 

F.  L.  U. 

Cohesive  forces  of  liquids  with  simple  mole¬ 
cules  and  the  so-called  law  of  Stefan.  A.  T. 

van  Urk  (Physica,  1937,  4,  1025 — 1033).— It  is 
shown  both  experimentally  and  theoretically  that  the 
work  required  to  transfer  a  mol.  from  the  interior  of  a 
liquid  to  the  surface  is  of  its  internal  heat  of 
vaporisation,  except  for  H0,  for  which  the  ratio  is  0-4. 

F.  L.  U. 

Molecular  interactions  and  their  influence  on 
polarisability.  A.  Michels,  J.  de  Boer,  and  A. 
Bijl  (Physica,  1937,  4,  981 — 994). — Mathematical. 

F.  L.  U. 

Parachor  of  N03F.  D.  G.  Hill  and  L.  A. 
Bigelow  (J.  Amer.  Chem.  Soc.,  1937,  59,  2127 — 
2128). — The  surface  tension  of  N03F  is  2 1*5  ±0-2 
dynes  per  cm.  at  —64*1°  and  23-4±0*2  at  —80-4°; 
the  calc,  parachor  is  111.  The  structure  of  N03F  is 
discussed.  E.  S.  H. 


Twenty- fifth  anniversary  of  the  Laue  diagram. 
F.  Laves  (Naturwiss.,  1937,  25,  705—708,  721—733). 
— A  review  dealing  with  the  theory  and  applications  of 
the  X-ray  interference  method.  Particular  reference 
is  made  to  the  determination  of  ionic  and  at.  radii  in 
crystals,  and  its  dependence  on  the  type  of  binding. 

A.  J.  M. 


Theory  of  the  use  of  more  than  two  successive 
X-ray  crystal  reflexions  to  obtain  increased 
resolving  power.  J.  W.  M.  DuMond  (Physical 
Rev.,  1937,  [ii],  52,  872 — 883). — The  extended  scope 
discussed  may  bring  the  study  of  the  asymmetric 
diffraction  patterns  predicted  by  the  theory  of  Prins 
within  the  range  of  experimental  investigation. 

N.  M.  B. 

Generalisation  of  the  notation  for  the  double- 
crystal  X-ray  spectrometer.  S.  K.  Allison 
(Physical  Rev.,  1937,  [ii],  52,  884 — 885). — A  dis¬ 
cussion  of  the  Allison-Williams  notation  and  a 
comparison  with  that  of  DuMond  (cf.  preceding 
abstract).  N.  M.  B. 


Structure  of  thin  oriented  metal  films  de¬ 
posited  by  vaporisation.  0.  Rudiger  (Ann. 
Physik,  1937,  [v],  30,  505—526  cf.  Briick,  A.,  1936, 
784).— The  structure  of  films  of  Ag,  Au,  and  Pd 
deposited  by  vaporisation  on  mica,  calcite,  fluorite, 
natural  quartz  surfaces,  and  polished  quartz  and  Cu 
is  described.  For  each  metal-surface  pair  a  character¬ 
istic  temp,  was  observed  above  which  the  films  were 
oriented.  Orientation  is  at  first  confined  to  the 
surface  but  at  higher  temp,  extends  throughout  the 
layer.  Complete  orientation  was  never  observed  on 
quartz  surfaces.  0.  D.  S. 

X-Ray  study  of  the  crystallisation  of  vitreous 
selenium.  J.  A.  Prins  and  W.  Dekeyser  (Physica, 
1937,  4,  900 — 908). — Amorphous  Se,  stretched  at 
60 — 70°,  shows  a  fibre  diagram  in  transmission,  the 
fibre  axis  being  the  hexagonal  axis.  In  reflexion 
photographs  this  appears  only  after  tempering  above 
73°.  The  results  are  discussed  in  respect  to  the  theory 
of  a  continuous  transition  from  the  glassy  to  the  cryst. 
state.  K.  S. 


Grain  orientation  in  rolled  magnesium  alloys. 
J.  C.  McDonald  (Physical  Rev.,  1937,  [ii],  52,  886— 
887). — Simple  preferred  orientation  independent  of 
the  element  added  or  of  the  treatment  is  found  for 
additions  up  to  4%.  Addition  of  traces  of  Ca  to  these 
alloys  or  to  Mg  causes  double  orientation,  which, 
unlike  the  case  of  Zn,  cannot  be  due  to  twinning  but 
appears  to  be  associated  with  the  reported  presence  of 
insol.  Mg2Ca.  N.  M.  B. 

Crystal  growth  in  wires  of  nickel  and  tungsten. 
J.  A.  Darbyshire  (Phil.  Mag.,  1937,  [vii],  24,  1001 — 
1012). — Crystal  growth  in  Ni  and  W  wires  used  as 
-heaters  in  valves  has  been  investigated  by  means  of 
X-rays.  The  chief  cause  of  aggregation  in  Ni  wires 
is  too  high  a  temp,  during  activation  and  pumping, 
followed  by  slow  growth  during  the  life  of  the  heater. 
Ni-Mg  (0-48%)  alloy  is  more  brittle  than  pure  Ni, 
but  after  1000  hr.  running  shows  no  aggregation. 
W  does  not  begin  to  aggregate  up  to  2500°,  and 
exhibits  no  aggregation  during  processing  with  A1203, 
activation,  ageing,  or  in  continuous  life  test.  Heaters 
which  failed  on  intermittent  life  test  showed  con¬ 
siderable  aggregation.  F.  J.  L. 


Preferred  orientation  of  the  crystallites  of 
electro  deposited  hexagonal  chromium.  W.  A. 
Wood  (Phil.  Mag.,  1937,  [vii],  24,  772—776;  cf. 
A.,  1931,  1358). — An  X-ray  examination  of  hexagonal 
electrodeposited  Cr  shows  that  the  crystallites  tend 
to  lie  with  the  hexagonal  axis  perpendicular  to  the 
plane  of  the  deposit.  The  same  structure  persists 
with  the  deposit  on  Cu,  Ni,  brass,  and  Fe,  cleaned  or 
un cleaned,  and  appears  to  be  an  intrinsic  property 
of  Cr.  K.  S. 


Debye-Scherrer  diagrams  of  germanium  be¬ 
tween  20°  and  1100°  K.  H.  Nitka  (Physikal. 
Z.,  1937,  38,  896 — 901). — Debye-Scherrer  diagrams 
of  Ge  between  20°  and  1100°  K.  indicate  no  allo- 
tropic  transformation  within  this  range,  in  spite 
of  observed  anomalies  in  resistance,  thermo-electrio 
power,  sp.  heat,  and  compressibility.  The  lattice 
is  of  the  diamond  type,  like  that  of  grey  Sn  and  Si  in 
the  same  periodic  group.  The  anomalies  are  probably 
due  to  a  transformation  of  a  higher  order. 

A.  J.  M. 

Crystal  structure  of  CaMg2.  H.  Witte  (Natur¬ 
wiss.,  1937,  25,  795). — CaMg2  has  the  same  type  of 
crystal  structure  as  MgZn2  (C 14  type),  and  occurs  in 
long  hexagonal  prisms.  X-Ray  diagrams  show  that 
Ca  takes  the  place  of  Mg  of  MgZm,,  and  Mg  that  of  the 
Zn.  Lattice  consts.  are  a  6*22,  c  10-10  A.  Phases 
with  the  MgZn2  structure  also  occur  in  the  system 
Ca-Ag-Al.  “  A.  J.  M. 

Crystal  structure  of  manganese  diselenide 
and  manganese  ditelluride.  N.  Elliott  (J. 
Amer.  Chem.  Soc.,  1937,  59,  1958 — 1962). — MnSe2 
and  MnTe2  have  the  pyrites  type  of  structure,  with 
a0  6-417±0*005  and  6 *943 ±0*002  A.,  respectively, 
and  u  0*393±0*001  and  0*386±0*002,  respectively. 
The  results  suggest  that  in  this  type  of  structure  the 
Mn-X  bonds  (X  =  S,  Se,  or  Te)  are  either  ionic  or 
resonate  between  ionic  and  covalent  types,  the  latter 
involving  4 d  orbitals  from  the  Mn.  atom.  The 
results  are  supported  by  the  magnetic  susceptibilities 


16 


BRITISH  CHEMICAL  AND  PHYSIOLOGICAL  ABSTRACTS.— A.,  I. 


m  (6) 


of  MnS2,  CoS2,  and  NiS2  (A.,  1935, 1197),  which  indicate 
that  Co  and  Ni  probably  form  d2sp3  bonds  in  these 
compounds.  J.  W.  S. 

Crystal  structure  of  compounds  of  the  rare 
earths  with  metalloids  of  the  fifth  group.  IV. 
Compounds  of  neodymium.  A.  Iandelli  and 
E.  Botti  (Atti  R.  Accad.  Lincei,  1937,  [vi],  25,  638 — 
640;  cf.  A.,  1937,  I,  401). — X-Ray  measurements 
show  that  NdN,  NdP,  NdAs,  and  NdSb  have  a  NaCl 
type  lattice  with  a  5*141,  5*826,  5*958,  and  6*309  a., 
respectively.  0.  J.  W. 

Metals  and  alloys.  XXIII.  Constitution  of 
phosphides,  arsenides,  antimonides,  and  bis- 
muthides  of  lithium,  sodium,  and  potassium. 
G.  Brauer  and  E.  Zintl  (Z.  physikal.  Chem.,  1937, 
B,  37,  323—352;  cf.  A.,  1937,  I,  296).— Li3As,  «- 
Li3Sb,  Li3P,  Na3Bi,  Na3Sb,  Na3As,  Na3P,  K3Bi, 
K3Sb,  and  K3As  all  have  the  same  kind  of  lattice 
(the  “  Na3As  type  ”).  The  unit  cell  is  hexagonal,  and 
contains  6  alkali-metal  atoms  {M)  and  2  atoms  of  the 
other  metal  (X).  The  space-group  is  and  the  X 
atoms  form  a  hexagonal  spherical  packing  with  the 
M  atoms  in  the  largest  interstices.  There  is  also  a 
cubio  (p)  form  of  Li3Sb,  which  has  the  same  lattice  as 
Li3Bi.  These  are  all  valency  compounds  and  may  be 
regarded  as  compounds  of  M'  “with  X'"  ions.  The 
radius  of  the  sphere  of  action  of  a  given  anion  in¬ 
creases  towards  a  limit  with  increasing  size  of  the 
cation.  The  morphotropic  transition  of  Li3Br  through 
Na3As  to  Li3N  structures  seems  to  agree  approx,  with 
the  vals.  of  the  radius  ratio  of  the  ions.  The  Na3As 
lattice  is  approx,  anti-isomorphous  with  that  of 
tysonite.  Solid  solutions  of  Na3As  in  Na2Se  have 
been  obtained.  R.  G. 

Crystal  chemistry  of  nitrates  of  univalent 
cations.  III.  C,  Finbak,  0.  Hassel,  and  L.  C. 
Stromme  (Z.  physikal.  Chem.,  1937,  B,  37,  468 — 
471 ;  cf.  A.,  1937, 1,  603). — The  crystal  structures  and 
geometrical  relations  of  the  alkali  nitrates  are  reviewed. 
The  structure  of  the  high -temp,  trigonal  form  of 
RbN03  has  been  determined.  R.  C. 

Crystal  structure  and  the  magnetic  anisotropy 
of  CuS04,5H20.  K.  S.  Krishnan  and  A.  Mook- 
iierji  (Nature,  1937,  140,  S96 — 897). — Magnetic 
data  (cf.  A.,  1937,  I,  20)  confirm  the  structure  pro¬ 
posed  (A.,  1934, 1296)  from  an  X-ray  investigation. 

L.  S.  T. 

Crystal  structure  of  ammonium  trihydrogen 
paraperiodate,  (NH4) JH3I06.  L.  Helmholz  (J. 
Amer.  Chem.  Soc.,  1937,  59,  2036 — 2039). — The 
crystal  structure  of  this  compound  confirms  the  above 
formula.  The  H3I06"  group  has  an  octahedral 
arrangement  of  the  0  atoms  around  the  I  atom, 
probably  distorted  by  H  bonds.  The  I — 0  distance 
is  1*93±0*03  a.  Each  0  atom  has  one  0  neighbour 
from  other  octahedra  at  2-60  a.  and  two  0  neighbours 
at  3*02  a.  The  shorter  distance  is  attributed  to  the 
existence  of  a  H-bond.  J.  W.  S. 

Crystal  structure  and  cement  chemistry. 
Stereochemistry  of  crystalline  compounds,  in 
Portland  cements.  E.  Brandenberger  (Schweiz. 
Arch.  angew.  Wiss.,  1936,  2,  45 — 58;  Chem.  Zentr., 
1936,  i,  3886 — 3887). — The  3  CaO  mols,  in  Ca3  silicate 


are  especially  loosely  bound  and  ,are  readily  split 
off  by  H20.  The  ultimate  degradation  product  is 
Si02.  Structural  relationships  between  the  silicates 
and  aluminates  are  discussed.  Ca3Al2(OH)2  forms 
cubic  crystals  (a  12*56  a.  ;  8  mols.  in  unit  cube ; 
probable  space-group  O\0 — Ia3d).  Ca3Al2Si3012  has 
in  its  structure  a  Si04-A10c  chain,  with  Ca  added  as 
secondary  cations.  The  compound  Sr3Al2(OH)2  also 
exists.  H.  J.  E. 

Constitution  of  the  poly-acids.  J.  S.  Anderson 
(Nature,  1937,  140,  850). — A  possible  structure  for 
6-poly-acids  such  as  the  6-molybdoperiodates  is 
suggested  from  consideration  of  at.  radii.  Dis¬ 
crepancies  between  X-ray  and  physico-chemical 
evidence  may  be  due  to  hydrolysis  in  solution. 

.  L.  S.  T. 

X-Ray  diffraction  patterns  of  organic  liquids. 
S.  Tanaka  and  Z.  Muro  (Proc.  Phys.  Math.  Soc. 
Japan,  1935,  17,  548 — 555). — Diffraction  ring  radii 
and  spacings  are  given  for  two -component  equal- 
proportion  mixtures  of  a  no.  of  heterocyclic  compounds 
and  monosaccharides.  The  spacings  for  mixtures 
lie  between  those  of  the  pure  compounds.  Cyclic 
compounds  with  long  side-chains  give  diffuse  halos 
and  those  without  long  side-chains  sharp  halos.  Chain 
compounds  and  compounds  with  atoms  of  high  at. 
no.  give  diffuse  halos.  Ordinary  isomerides  are 
distinguishable,  but  optical  isomerides  are  not. 

Ch.  Abs.  (e) 

Assignment  of  indices  to  X-ray  fibre  diagrams 
of  cellulose  derivatives  with  the  fibre  period  15  a. 
J.  Gtjndermann  (Z.  physikal.  Chem.,  1937,  B,  37, 
387 — 398). — The  dimensions  of  the  unit  cells  have 
been  determined.  With  one  exception,  all  the  X-ray 
diagrams  can  be  assigned  to  a  trigonal  or  pseudo- 
trigonal  lattice,  and  probably  all  have  the  same 
space-group,  Cl  or  C\.  Tho  structure  of  these  sub¬ 
stances  is  therefore  based  on  an  array  of  threefold 
screw  axes  all  parallel  to  the  fibre  axis.  R.  C. 

Highly  polymerised  compounds.  CLXXI, 
Microscopic  examination  of  synthetic  substances 
of  high  mol.  wt.  -  H.  Staudinger,  M.  Statjdinger, 
and  E.  Sauter  (Z.  physikal.  Chem.,  1937,  B,  37, 
403 — 420). — A  fibre  of  eupoly  ethylene  oxide  of 
degree  of  polymerisation  >1000  consists  of  fibrillce, 
but  the  absence  of  a  line  lattice  spectrum  in  the  X- 
ray  fibre  diagram  shows  the  diameter  of  the  fibrillae 
to  be  >100  a.  ;  the  existence  of  finer  fibrillas  is  pre¬ 
cluded  by  the  relatively  high  mobility  of  tho  mols., 
which  would  permit  thickening.  In  cellulose  under 
pressure  and  tension  there  is  defibrillation  into  sub- 
microscopic  or  mol.  dimensions.  Under  pressure 
single  crystals  of  p-polyoxymethylene  (I)  split  up 
longitudinally  into  fibrill®  of  min.  diameter  0*2  [i 
without  any  sign  of  transverse  structure.  60% 
H2S04  causes  slight  swelling,  followed  by  defibrill¬ 
ation,  the  polyoxymethylene  chains  being  attacked 
laterally  by  the  acid.  Aq.  NaOH,  however,  produces 
periodic  transverse  striations  on  the  crystals,  sup¬ 
posedly  due  to  fission  at  the  terminal  OH  of  the 
polyoxymethylene  dihydrate  chains.  The  similarity 
in  behaviour  between  (I)  and  cellulose  suggests  a 
similarity  in  fibre  structure,  and  it  is  inferred  that  the 


in  (6,  c) 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


17 


properties  of  these  fibres  are  a  result  of  their  consisting 
of  macromols.,  and  not  of  a  micellar  structure. 

R.  C. 

What  electrons  can  tell  us  about  metals. 
C.  J.  Davisson  (J.  Appl.  Physics,  1937,  8,  391 — 397). 
— A  review  of  methods  and  results.  R.  C.  M. 

Irrational  interference  phenomena  on  the 
penetration  of  small  crystals  by  fast  electrons. 
F.  Kirchner  and  0.  Rudiger  (Ann.  Physik,  1937, 
[v],  30,  609 — 615 ;  cf.  Kirchner  and  Lassen,  A.,  1934, 
1451). — It  is  deduced  from  further  experiments  that 
the  thin  vac. -deposited  metallic  films  which  show 
irrational  interference  are  oriented  with  cubic  planes 
parallel  to  the  underlayer.  Laue’s  theory  (cf.  A., 
1937,  I,  351)  is  therefore  inapplicable.  0.  D.  S. 

Irrational  interference  points.  M.  von  Laue 
(Ann.  Physik,  1937,  [v],  30,  616—618). — The  de¬ 
ductions  of  Kirchner  and  Rudiger  (cf.  preceding 
abstract)  are  criticised.  0.  D.  S. 

Irrational  interference  points.  F.  Kirchner 
(Ann.  Physik,  1937,  [v],  30,  619 — 620). — A  reply  to 
von  Laue  (cf.  preceding  abstract).  O.  D.  S. 

Single  and  multiple  scattering  of  moderately 
fast  cathode  rays  by  metal  foil.  E.  Kruppke 
(Ann.  Physik,  1937,  [v],  30,  577 — 592). — The  angular 
distribution  between  0°  and  50°  of  scattered  electrons 
produced  from  a  beam  of  40  to  70  kv.  velocity  by 
Ni  and  A1  foils,  3  to  10  X  10~6  cm.  and  1  to  6  X  KH 
cm.  thick,  respectively,  has  been  determined.  At 
small  thicknesses  and  high  electron  speeds  vals.  agree 
with  the  theoretical  curve  for  single  scattering  calc, 
from  the  Rutherford  formula.  At  large  thicknesses 
and  low  speeds  vals.  agree  with  the  curve  for  multiple 
scattering  calc,  from  the  Gauss  theory  of  errors.  A 
correction  to  WentzePs  criterion  for  single  scattering  (cf. 
Ann.  Physik,  1922,  [iv],  69,  341)  is  made.  0.  D.  S. 

Diffraction  of  (3-rays.  S.  C.  Curran  (Phil. 
Mag.  1937,  [vii],  24,  953 — 964). — (3-Rays  obtained 
from  Ra-D  +  E  +  F  in  equilibrium  are  diffracted 
by  thin  A1  and  Au  foil.  The  diameter  of  the  (200) 
diffraction  ring  is  measured  with  a  Geiger  counter 
and  is  in  good  agreement  with  that  calc,  by  the 
de  Broglie  relation.  Ra-D  +  E  +  F  gives  rise  to  a 
continuous  (3-ray  spectrum,  with  a  single  intensity 
max.  at  HP  —  2100,  and  there  is  no  y -radiation. 

F.  J.  L. 

Structure  of  the  hydrides  of  boron.  Ill, 
Borine  carbonyl  and  borine  trimethylammine. 
S.  H.  Bauer  (J.  Amer.  Chem.  Soc.,  1937,  59,  1804 — 
1812;  cf.  A.,  1937, 1,  119,  397).— Electron  diffraction 
measurements  on  the  vapour  indicate  that  in  BH3CO 
the  B,  C,  and  O  atoms  are  arranged  linearly,  with 
the  H  atoms  completing  the  tetrahedron  around  the 
B  atom.  The  interat.  distances  are  H — B  1*20, 
B— C  1*57,  and  C— 0  1-13,  all  ±0*03  A.  In  BH3NMe3 
the  distances  are  B — N  1*62 ±0*15  A.  and  N — C 
1*53 ±0*06  a.  The  electronic  structures  and  the 
great  difference  in  stability  of  the  compounds  are 
discussed.  J.  W.  S. 

Electron  diffraction  studies  of  cuprous  oxide. 
L.  H.  Germer  (Physical  Rev.,  1937,  [ii],  52,  959 — 
967;  cf.  A.,  1936,  1451).— Abnormal  diffraction 
patterns  due  mainly  to  the unusual  smoothness  of 


the  etched  surfaces  and  to  resulting  refractive  effects 
are  discussed.  A  new  cubic  structure  of  cell  edge 
8*35  a.,  produced  by  HN03  or  KCN  etch,  but  not  by 
H2S04  or  aq.  NH3,  is  reported.  N.  M.  B. 

Interatomic  distances  of  the  alkali  halide 
molecules  by  electron  diffraction.  L.  R.  Max¬ 
well,  S.  B.  Hendricks,  and  Y.  M.  Mosley  (Physical 
Rev.,  1937,  [ii],  52,  968 — 972). — Nuclear  distances 
wrere  obtained  for  the  Na,  K,  Rb,  and  Cs  halides 
from  visual  measurements  of  interference  in  electron 
diffraction  photographs  given  by  mol.  beams  when  the 
salts  were  heated  to  approx.  1200°.  Distances  for 
Na,  K,  and  Rb  halides  were  10%  less,  and  for  Cs 
halides  14%  less,  than  in  the  corresponding  crystal 
lattices.  N.  M.  B. 

Diffraction  of  electrons  by  cadmium  iodide. 
G.  I.  Finch  and  H.  Wilman  (Trans.  Faraday  Soc., 
1937,  33,  1435 — 1448). — Photographs  and  measure¬ 
ments  of  electron  diffraction  patterns  of  built-up 
films  of  cryst.  Cdl2  are  given.  The  c-axial  length  is 
double  that  assigned  by  Bozorth,  and  is  independent 
of  crystal  thickness.  The  electron  diffraction  intensity 
distribution  agrees  with  that  required  by  HassePs  at. 
co-ordinates.  Kirchner’s  explanation  of  the  elliptic 
banded  effects  is  confirmed  and  extended.  F.  L.  U. 

Molecular  structures  of  boron  trimethyl, 
trifluoride,  trichloride,  and  tribromide.  Co¬ 
valent  radius  of  boron.  H.  A.  LfivY  and  L,  O. 
Brockway  (J.  Amer.  Chem.  Soc.,  1937,  59,  2085 — 
2092). — Electron-diffraction  investigations  show  that 
the  mols.  are  planar  and  have  the  interat.  distances  : 
B— C  1*56±0*02,  B — F  1*30±0*02,  B— Cl  1*73± 
0*02,  B — Br  1*87 ±0*02  a.  These  and  other  published 
data  confirm  the  val.  0*89  A.  for  the  single-linking 
radius  of  B  surrounded  by  an  octet  of  electrons  and 
0*79  a.  for  B  with  only  6  electrons.  E.  S.  H. 

Electron-diffraction  investigation  of  higher 
aliphatic  halides.  J.  A.  A.  Ketelaar  and  K.  J. 
Palmer  (J.  Amer.  Chem.  Soc.,  1937  ,  59,  2470). — 
Electron-diffraction  figures  of  ao>-dibromodecane, 
-dibromopentane,  and  -di-iodobutane  show  only  a 
few  diffuse  rings  and  much  background.  This  result 
is  ascribed  to  the  intramol.  action  of  van  der  Waals 
forces,  which  causes  the  chains  to  take  up  bent 
configurations.  E.  S.  H. 

Electron-diffraction  investigation  of  seven 
chlorobenzenes.  L.  0.  Brockway  and  K.  J. 
Palmer  (J.  Amer.  Chem.  Soc.,  1937,  59,  2181 — 2189). 
— The  interat.  distances  in  C6CL,  1:3:  5-C6H3Cl3,  o-, 
m-,  and  p-CGH4CLj,  PhCl,  and  1:2:4: 5-C6rt2Cl4 
have  been  determined  and  are  discussed.  The  C — Cl 
distance  decreases  to  about  1*70  compared  with  1*76  a. 
for  chloromethanes  and  the  C — 0  distance  may 
increase  by  0*02  a.  E.  S.  H, 

Electron-optical  images  of  vapour  streams 
by  the  dark  field  method.  H.  Boersch  (Z. 
Physik,  1937,  107,  493 — 496). — -The  broadening  of  a 
stream  of  CC14  vapour  injected  into  a  vac.  is  studied 
by  the  dark  field  method  with  an  electron  microscope. 

L.  G.  G. 

Volume  magnetostriction  of  iron  and  nickel. 
J.  L.  Snoek  (Physica,  1937,  4,  853 — 862). — Dilato- 
metric  measurements  are  recorded.  K.  S.  * 
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Magnetic  properties  of  single  crystals  of 
silicon-iron.  H.  J.  Williams  (Physical  Rev., 
1937,  [ii],  52,  747 — 751). — The  magnetisation  curves 
for  the  (100),  (110),  and  (111)  directions  of  Fe-3*85%  Si 
single  crystals  were  obtained  from  specimens  cut  in 
the  form  of  hollow  parallelograms  so  that  the  sides  of 
each  specimen  were  parallel  to  the  tetragonal,  digonal, 
or  trigonal  axes,  respectively,  thus  avoiding  errors 
due  to  demagnetising  fields.  Considerable  anisotropy 
at  low  magnetisations  was  found.  The  (100)  specimen 
after  careful  annealing  showed  a  max.  permeability 
of  1*38  X  106.  Magnetic  anisotropy  consts.  were 
obtained.  N.  M.  B. 

Variation  of  initial  permeability  with  direction 
in  single  crystals  of  silicon-iron.  H.  J.  Williams 
(Physical  Rev.,  1937,  [ii],  52,  1004— 1005).— Per¬ 
meability-flux  density  curves  for  specimens  cut  as 
hollow  parallelograms  to  form  closed  magnetic  circuits 
(no  demagnetising  factor)  were  obtained  for  5 — 100 
gauss.  Extrapolation  to  zero  flux  density  gives  initial 
permeabilities  6000,  3100,  and  1900  for  the  (100), 
(110),  and  (111)  directions,  respectively,  in  the  approx, 
ratio  6  :  3  :  2  in  agreement  with  theory.  N.  M.  B. 

Diffraction  patterns  of  silicon-iron  crystals 
oscillating  magnetostrictionally.  G.  W.  Fox 
and  H.  T.  Hukley  (Physical  Rev.,  1937,  [ii],  52, 1077). 
— Laue  photographs  for  thin  Si-Fe  strips,  containing 
large  single  crystals  when  the  strips  were  oscillated 
magnetostrictionally  indicated  that  magnetostriction 
oscillation  acts  similarly  to  piezoelectric  oscillation 
and  gives  slightly  more  intense  patterns.  N.  M.  B. 

Magnetic  properties  of  some  solid  solutions. 

I .  Effect  of  magnetisation  at  a  high  temperature 
and  of  crystallisation  on  the  course  of  the  thermo- 
magnetic  curves.  II.  Solid  solutions  of  iron 
oxides.  III.  Ferrous  sulphide  and  its  solid 
solutions.  A.  Michel  (Ann.  Chirn.,  1937,  [xi], 
8,  317—342,  343—378,  379— 423).— I.  Anomalies  in 
the  variation  of  the  intensity  of  magnetisation  (I) 
with  temp,  in  oc-Fe203,  Ba,  Sr,  Pb,  and  Ni  ferrites, 
and  pyrrhotine,  are  discussed.  The  anomalies 
consist  in  general  of  a  sudden  increase  in  I  on  first 
heating  the  specimen  (“  high-temp,  magnetisation  ”), 
and  a  large  remanent  magnetism  on  cooling.  The 
governing  factor  in  these  effects  is  the  magnetic 
hardness  of  the  specimen,  which  is  affected  by  heat- 
treatment.  Demagnetisation  is  caused  by  heating 
the  specimen  to  at  least  50°  below  the  Curie  point. 
Annealing  at  high  temp,  removes  the  anomalies,  but 
decreases  the  chemical  reactivity  of  the  specimen. 
Tho  effects  are  varied  by  crystallisation  of  the 
specimen,  and  in  the  case  of  non-cubic  crystals,  by 
their  orientation. 

II.  Variations  of  the  magnetic  properties  of  Fe 
oxides  with  the  method  of  prep,  are  due  to  the 
formation  of  solid  solutions  involving  Fe304  and  a-  and 
y-Fe203.  y-Fe203  is  unstable  at  low  temp.,  giving 

a-Fe203;  in  a  vac.  it  dissociates  to  Fe304  and  02. 
y-Fe203  can,  however,  be  stabilised  by  addition  of 
ferrites  in  solid  solution.  The  Curie  point  of  y-Fe203, 
extrapolated  from  vals.  for  the  stabilised  solid 
solutions,  is  676°  (a-Fe203,  675°  also).  Part  of  the 
stabilising  ferrite  can  be  removed  from  solution 
without  immediate  change  of  the  Curie  point  or  cryst. 


parameters.  These  changes  occur  on  annealing  tho 
specimen.  The  02  pressure  of  y-Fe203  decreases  on 
formation  of  solid  solutions. 

III.  FeS  forms  two  types  of  solid  solution;  the 
FeS  type  is  formed  with  metals  and  low  contents  of 
non-metals,  and  shows  a  Curie  point  and  weak  ferro¬ 
magnetism  ;  the  pyrrhotine  type,  formed  with  higher 
contents  of  non-metals,  is  ferromagnetic  and  exhibits 
an  allotropic  change.  The  Debye-Scherrer  diagrams 
for  both  types  are  identical.  The  magnetic  properties 
and  the  solubility  limits  are  discussed. 

A.  J.  E.  W. 

Oxide  film  on  aluminium  and  its  photometric 
test.  R.  Tomh  and  Y.  Miyakawa  (J.  Electrochem. 
Assoc.  Japan,  1935,  3,  232 — 242). — The  reflectivity 
of  A1203  films  formed  under  various  conditions  was 
measured  with  a  photo-electric  cell.  The  min.  re¬ 
flectivity  was  obtained  on  electrolysis  in  2%  H2C204 
at  15°,  in  1%  H2Cr04  at  30°,  or  in  5*5%  Na2B407  at 
50Q,  using  c.d.  of  8*3,  3*3,  and  0*6  ma.  per  sq.  cm,, 
respectively.  Ch.  Abs.  (e) 

Transformations  of  manganese.  H.  Yoshi- 
saki  (Sci.  Rep.  Tohoku,  1937,  [i],  26,  182—189).— 
The  points  of  transformation  in  Mn  have  been 
measured  by  the  differential  thermal,  dilatometric, 
and  buoyancy  methods  and  occur  at  706°,  1087°,  and 
1150°.  The  m.p.  is  1254°.  F.  J.  L. 

Thermal  transitions  in  ammonium  com¬ 
pounds.  H.  P.  Klug  and  W.  W.  Johnson  (J. 
Amer.  Chem.  Soc.,  1937,  59,  2061 — 2063). — From 
heating  and  cooling  curves  NH4  compounds  have  been 
shown  to  have  transitions  at  the  following  temp. : 
NH4C1  —30 *54  ±0*10°,  NH4Br  -38*12±0*10°, 
NH4I  — 41*65  dz0*20°,  (NH4)„S04  -49*71  ±0-20°, 

(NH4)3As03  -56*02±0*01°,  (NH4)2Cr2Ov  -2*40± 
0*20°,  and  NH4H2P04  18*9  ±2  *5°.  These  transitions 
are  attributable  to  rotation  of  the  NH4‘  ion.  The 
transition  of  NH4Br  appears  to  have  a  fine  structure, 
possibly  due  to  inception  of  rotation  in  one  axis 
prior  to  rotation  in  the  other  axes.  No  transitions 
are  observed  with  (NH4)2Cr04,  NH4  borate,  (NH4)2C03, 
NH4N03,  (NH4)2C204,  (NH4)2S2Os,  (NH4)2HP04,  or 
NH4  tartrate.  J.  W.  S. 

Conductivity  of  gases  at  high  pressures. 

J.  Clay,  G.  van  Kleef,  and  M.  A.  van  Tun  (Physica, 

1937,  4,  766).  K.  S. 

[Electrical]  conductivity  of  pure  gases  at  high 
pressures.  J.  Clay  and  G.  van  Kleef  (Proc. 

K.  Akad.  Wetensch.  Amsterdam,  1937,  40,  663 — 

667). — Measurements  of  the  ionisation  by  y-rays 
of  Ne  and  Xe  at  65—100  atm.  pressure  are  recorded. 
Using  a  high  potential  gradient  at  these  pressures, 
measurable  conductivity  was  observed  in  He,  Ne, 
Kr,  Xc,  and  N2  without  y-or  cosmic-ray  bombardment  , 
the  effect  showing  a  large  dependence  on  temp. 
At  4000  v.  per  cm.  Xe  has  conductivity  3*2  x  10*18 
amp.  per  v.  A.  J.  E.  W. 

Conductivity  of  univalent  metals.  J.  Bak- 
deen  (Physical  Rev.,  1937,  [ii],  52,  6S8 — 697). — 
Mathematical.  N.  M.  B. 

(A)  Influence  of  a  magnetic  field  and  of  temper¬ 
ature  on  the  electrical  resistance  of  gallium 
single  crystals.  (B)y  Change  of  resistance  of 
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single  crystals  of  gallium  in  a  magnetic  field. 
W.  J.  de  Haas  and  J.  W.  Blom  (Physica,  1937,  4, 
767—777,  778—790;  cf.  A.,  1934,  588).— (a)  A 
method  for  distinguishing  the  two  shorter  axes  in 
Ga  crystals  by  the  increase  in  resistance  in  a  magnetic 
field  (11,800 — 22,300  gauss),  at  temp,  between  14° 
and  273°  K.,  is  described.  The  sp.  resistance  of 
gallium  at  0°  c.  is  5*27  X  10-5  O.  per  cm. 

(b)  The  dependence  of  the  resistance  increase  on 
field  strength  (600 — 22,300  gauss)  and  temp.  (10 — 80° 
K.)  is  given.  K.  S. 

Measurement  of  tlie  variation  of  the  specific 
resistance  of  platinum  with  the  thickness  of 
the  wire,  as  a  contribution  to  the  knowledge  of 
mean  free  paths  of  conduction  electrons.  H. 
Reuter  (Ann,  Physik,  1937,  [v],  30,  494 — 504). — 
The  sp.  resistance  of  Pt  wires  at  temp,  from  — 150° 
to  0°  is  inversely  oc  the  thickness  of  the  wire  for 
thicknesses  from  15*7  to  202  a.  Calc.  vals.  of  the 
resistance  at  infinite  thickness  agree  with  the  accepted 
vals.  for  Pt.  The  mean  free  path  of  the  conduction 
electrons  is  calc,  from  the  Nordheim  formula  for  the 
increase  of  resistance  by  limitation  of  free  path  in 
thin  wires ;  at  0°  X0  =  3*7  |x.  Interpretation  of  the 
effect  on  the  hypothesis  of  a  badly  conducting  shell 
leads  to  the  conclusion  that  the  thickness  of  the  shell 
is  a  function  of  temp.  It  is,  therefore,  more  probable 
that  such  a  shell  is  identical  with  the  region  where  the 
free  path  of  the  electrons  is  limited  by  the  proximity 
of  the  .surface  rather  than  formed  by  impurities. 
From  the  calc,  thickness  of  the  shell  a  mean  free  path 
X0  —  1*62  g-  is  obtained.  O.  D.  S. 

Electrical  conductivity  of  single  crystals  of 
tungsten  at  low  temperatures  in  a  strong  trans¬ 
verse  and  longitudinal  magnetic  field.  E.  Justi 
and  H.  Scheffers  (Physikal.  Z,,  1937,  38,  891 — 
896).— Previous  work  (A.,  1936,  1452)  on  the  increase 
of  resistance  of  single  crystals  of  W  in  a  transverse 
magnetic  field  at  low  temp,  has  been  extended  to 
fields  of  35  kilogauss.  Under  these  conditions  the 
magnetic  energy  of  the  free  electrons  is  <  the  thermal 
energy  and  the  resistance  increases  to  about  106 
times  the  ideal  resistance  without  reaching  a  saturation 
val.  The  anisotropy  factor  is  independent  of  field 
strength  and  temp.  The  longitudinal  effect  is  small, 
being  within  the  experimental  error.  The  results  do 
not  agree  with  the  assumption  of  a  perfectly  free, 
isotropic,  electron  gas.  A.  J.  M. 

Electrical  resistance  and  magnetic  suscepti¬ 
bility  of  palladium  wires  charged  with  deuterium. 

A.  Sieverts  and  W.  Danz  (Z.  physikal.  Chem.,  1937, 

B,  38,  61 — 71). — D  increases  the  resistance  of  Pd 

more  than  H,  the  max.  relative  increase  being  0*92 
for  D  (for  PdDg-gg)  and  0*69  for  H  (for  PdHg.-g). 
The  resistance-concn.  curve  for  Pd-B  alloys  is  convex 
to  the  concn.  axis.  Equiv.  amounts  of  D  and  H 
depress  the  magnetic  susceptibility  of  Pd  by  equal 
amounts.  R.  C. 

Magnetic  behaviour  of  superconductors  carry¬ 
ing  a  current  on  transition  to  the  superconduct¬ 
ing  state.  K.  Steiner  (Physikal.  Z.,  1937,  38, 
880 — 887). — The  effect  of  the  passage  of  an  electric 
current  through  a  superconductor  on  its  magnetic 


properties  at  the  threshold  of  transition  to  or  from  the 
superconducting  state  has  been  investigated  for  a 
single  crystal  of  Sn,  polycryst.  Sn,  Zn-Cd,  and  In. 
If  the  current  is  flowing,  a  magnetisation  of  tho 
superconductor  occurs  before  passing  into  the  super¬ 
conducting  state,  the  magnetisation  having  the  same 
direction  as  the  field  produced  by  the  current.  It 
increases  with  tho  current  strength,  and  changes  sign 
when  the  current  is  reversed.  The  direction  of  the 
magnetisation  is  independent  of  the  direction  of  the 
resultant  field  when  an  external  magnetic  field  is 
superimposed,  and  the  phenomenon  is  observed  when 
a  compensating  field  is  applied  to  counteract  the  field 
due  to  the  current  itself.  A.  J.  M. 

Connexion  between  magnetic  induction  and 
superconduction.  J.  Stark,  K.  Steiner,  and  H. 
Schoeneck  (Physikal.  Z.,  1937,  38,  887 — 891). — 
The  time  taken  for  the  occurrence  of  paramagnetic 
and  diamagnetic  induction  in  two  hollow  cylinders 
of  polycryst.  Sn  on  transition  to  the  superconducting 
state  has  been  compared.  The  magnetic  behaviour 
of  normal  conductors  (single  crystal  of  Au,  polycryst. 
W)  was  also  investigated  at  temp.  <4°  K.,  in  order 
to  discover  whether  the  great  change  in  magnetic 
induction  suffered  by  superconductors  is  peculiar 
to  this  class  of  substances.  No  such  change  was 
observed  with  normal  conductors.  A.  J.  M. 

Threshold  values  of  superconductors  of  small 
dimensions.  R.  B.  Pontius  (Phil.  Mag.,  1937, 
[vii],  24,  787—796 ;  cf.  A.,  1937, 1, 451).— The  effect  of 
depth  of  penetration  on  the  threshold  val.  of  a  Pb 
wire  superconductor  was  examined.  K.  S. 

Superconductors  in  alternating  magnetic 
fields.  D.  Shoenberg  (Proc.  Camb.  Phil.  Soc., 
1937,  33,  559 — 576). — Magnetic  properties  are  studied 
by  measuring  the  change  in  self-inductance  of  a  coil 
when  specimens  arc  introduced  in  the  presence  of  a 
magnetic  field.  The  method  is  applied  to  observe 
the  variations  in  magnetic  properties  of  a  super¬ 
conductor  with  the  frequency  of  an  applied  a.c.  field. 
The  effects  of  size,  nature  of  tho  specimen,  and  ampli¬ 
tude  of  the  a.c.  field  are  studied  while  the  specimen 
is  maintained  in  the  transitional  or  intermediate  state. 

J.  A.  D. 

14  Overshoot  phenomenon  M  in  superconduct¬ 
ivity.  A.  D.  Misener  (Proc.  Camb.  Phil.  Soc., 
1937,  33,  583 — 585). — The  “  overshoot  phenomenon  ” 
described  by  Silsbeo  (cf.  Scott  and  Brickwedde,  A., 
1937,  I,  292)  is  apparently  due  to  local  fluctuation  of 
temp,  at  the  surface  of  their  specimen  caused  by  its 
particular  form  and  mounting.  J.  A.  D. 

Superconductivity.  F.  London  (Physical  Rev., 
1937,  [ii],  52,  886). — A  criticism  of  Wick  (cf.  A., 
1937, 1,  606).  N.  M.  B. 

Quantum  theory  of  interatomic  currents  in 
aromatic  compounds.  F.  London  (J.  Phys. 
Radium,  1937,  [vii],  8,  397 — 409). — Anomalous 

diamagnetic  anisotropy  in  aromatic  compounds  may 
be  explained  by  a  system  of  interat.  currents  in  the 
mol.  It  is  shown  that  such  currents  cannot  occur  in 
saturated  compounds.  C6H6,  C10H8,  anthracene, 
Ph2,  pyrene,  and  phenanthrene  are  considered  in 
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detail,  and  the  calc.  vals.  of  the  diamagnetic  aniso¬ 
tropy  are  in  accord  with  experimental  vals. 

A.  J.  E.  W. 

Moment  and  molecular  field  of  ferromagnetics. 
L.  Neel  (Ann.  Physique,  1937,  [xi],  8,  237 — 30S; 
cf.  A.,  1936,  420,  555,  CCS,  671,  11S8). — A  com¬ 
prehensive  presentation  of  a  general  theory  of  vol. 
anomalies,  variation  of  interaction  energy  with  dis¬ 
tance  between  atoms,  variation  of  molecular  field  with 
temp.,  and  the  differences  of  ferromagnetic  and 
paramagnetic  moments  of  metals  and  alloys.  Calc, 
results  are  in  good  agreement  with  available  experi¬ 
mental  data.  N.  M.  B. 

Dia-  and  para-magnetism  of  metallic  mixed 
crystals.  V.  Behaviour  of  dissolved  cobalt 
and  rhodium.  E.  Hildebrand  (Ann.  Physik, 
1937,  [v],  30,  593— 60S;  cf.  Yogt,  A,  1937, 1,  352).— 
The  susceptibility  from  —190°  to  640°  of  the  following 
series  of  mixed  crystals  has  been  measured  :  Au-Co 
from  0*3  to  3*4  at.-%  Co,  Cu-Co  from  0T  to  0*5 
at.-%  Co,  and  Ptr-Rh  from  9  to  32  at.-%  Rh. 
Susceptibilities  are  calc,  assuming  that  those  of  the 
two  components  are  additive.  Weiss*  law  is  obeyed 
for  Co  in  all  cases.  The  magnetic  moment  of  Co  is 
independent  of  concn.  but  differs  for  the  two  solvents  : 
Au-Co  4*6,  0,  between  —160°  and  — 250° ;  Cu-Co 
5-4,  0,  between  —860°  and  —1020°.  A  max.  of 
susceptibility  was  observed  in  the  PtARh  series  at 
25  at.-%  Rh  and  is  interpreted.  Up  to  25  at.-% 
Rh,  Pt  behaves  as  a  neutral  ground  metal.  Weiss* 
law  is  obeyed  for  Rh  only  at  the  lowest  concn.  and 
vals.  1*9,  0,  — 90°  are  obtained.  The  solubilities 
of  Co  in  Au  and  Cu  below  500°  are  <0*37  and  0*12% 
by  wt.,  respectively,  and  <  previously  recorded  vals. 

°.  D.  S. 

Atomic  susceptibility  of  bivalent  copper. 
S.  S.  Bhatnagar,  H.  Lessheim,  and  M.  L.  Khanna 
(J.  Indian  Chem.  Soc.,  1937,  14,  445— 148).— The 
susceptibility  of  several  Cu**  compounds  has  been 
determined.  The  results  show  that  there  is  no 
difference  in  the  magnetic  state  of  the  Cu  atom  in 
simple  or  complex  compounds.  E.  S.  H. 

Magnetic  properties  of  vanadium  ammonium 
alum.  J.  van  der  Handel  and  A.  Siegert 
(Physica,  1937, 4,  871 — 878). — Susceptibility  measure¬ 
ments  varying  from  730  to  1909  X  10_c  for  V  NH4 
alum,  at  temp,  between  1*465°  and  297*4°  K.,  are 
described  and  discussed.  K.  S, 

Magnetic  anisotropy  of  rare-earth  sulphates 
and  the  asymmetry  of  their  crystalline  fields. 
K.  S.  Krisknan  and  A.  Mookherji  (Nature,  1937, 
140,  549). — The  vals.  given  for  the  magnetic  aniso¬ 
tropy  of  the  octahydrated  sulphates  of  Pr,  Nd,  Sm, 
and  Er  do  not  support  the  conclusion  of  Spedding 
et  al.  (A.,  1937,  I,  216,  349,  393)  that  the  fields  acting 
on  the  AT"  ions  in  these  crystals  are  cubic  in  symmetry. 

L.  S.  T. 

Magnetic  susceptibility  of  the  CH2  group  in 
combination.  J.  Earquharson  and  M.  Y.  C. 
Sastri  (Trans.  Earaday  Soc,,  1937,  33,  1472 — 1474). 
— The  val.  of  Xmoi.  for  *CH2*,  calc,  from  data  for 
saturated  fatty  acids,  is  —  ll*64i  0*026  X  10-6. 

E.  L.  U. 


Effect  of  ring-closure  on  magnetic  suscepti¬ 
bility.  J.  Farquharson  and  M.  V.  C.  Sastri  (Trans. 
Earaday  Soc.,  1937,  33, 1474 — 1478). — From  measure¬ 
ments  on  3-,  4-,  5-,  and  6-membered  C  rings  and  the 
related  open- chain  compounds,  constitutive  correcting 
consts.  for  the  rings  are  evaluated.  These  differ  from 
the  vals.  given  by  Pascal.  The  effect  of  ring  closure 
is  a  fall  in  diamagnetism  except  in  the  5-ring.  The 
necessity  for  correcting  consts.  is  considered  to  be  due 
to  changes  in  the  x  of  the  C  atom  in  rings  of  different 
size.  E.  L.  U. 

Permanent  thermo-electric  currents  in  metal¬ 
lic  conductors  and  the  thermodynamic  basis. 
E.  Odone  (Nuovo  Cim.,  1936,  13,  11 — 15;  Chem. 
Zentr.,  1936,  i,  3800).  H.  J.  E. 

Thermomagnetic  properties  of  ferric  oxide. 
R.  Che  valuer  and  Z.  E.  BJsgui  (Bull.  Soc.  chim., 
1937,  [v],  4, 1735 — 1742). — Pure  a-Ee203,  prepared  in 
different  ways,  has  a  magnetic  susceptibility  in  the 
ferromagnetic  region  (20°)  of  20 — 100  X  10~6,  but 
when  traces  of  alkaline  impurities  are  present  the 
val.  may  reach  1000 — 2000  X  10-6.  In  the  para¬ 
magnetic  region  (720°)  the  susceptibility  of  25 
specimens  of  Ee003  from  different  sources  is  approx. 
20  X  10"6,  independently  of  the  state  at  low  temp, 
and  of  the  presence  of  traces  of  impurities. 

E.  S.  H. 

Determination  of  the  relaxation  time  for  the 
vibrational  energy  of  carbon  dioxide.  A.  van 
Itterbeek  and  P.  Mariens  (Nature,  1937,  140, 
850 — 851). — Measurements  at  16*6°  and  — 31*0°  of 
the  absorption  of  sound  in  C02  give  relaxation  times 
at  1  atm.  of  8*3  X  10~6  and  13*3  X  10~6  sec.,  re¬ 
spectively  (cf.  A.,  1937,  I,  504).  Impurities  ~  a  few 
parts  per  1000  have  a  marked  effect.  L.  S.  T. 

Aligning  action  of  sound  fields  on  non- 
spherical  particles.  R.  Pohlman  (Z.  Physik, 
1937,  107,  497 — 508). — A  mathematical  analysis  of 
the  motion  of  disc-shaped  particles  under  the  influence 
of  stationary  supersonic  waves.  An  observable 
alignment  of  the  particles  can  be  produced  only  by 
very  weak  sound  fields.  H.  C.  G. 

Periodicity  in  the  appearance  of  supersonic 
waves.  E.  Hiedemann  and  E.  Schreuer  (Z. 
Physik,  1937,  107,  463— 473).— The  theories  of  Nath 
and  of  Nomoto  regarding  the  interference  phenomena 
observed  when  a  system  of  stationary  supersonic 
waves  is  illuminated  with  parallel  light  are  discussed 
in  relation  to  Winkelmann*s  investigation  of  an 
analogous  phenomenon  with  an  optical  lattice.  A 
diagrammatic  illustration  of  the  phenomenon  is  given. 

H.  C.  G. 

Ultrasonic  interferometry  for  liquid  media. 
E.  E.  Eox  (Physical  Rev.,  1937,  [ii],  52,  973—981).— 
Mathematical.  Theory  is  discussed  and  measurements 
with  H20  are  reported.  .  N.  M.  B. 

Mechanism  of  luminescence  in  liquids  under 
ultrasonic  treatment.  Y.  L.  Levschin  and  S.  N. 
Rshevkin  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1937, 
16,  399 — 404). — The  intensity  of  the  luminescence 
of  H20  and  aq.  solutions  under  the  action  of  ultra¬ 
sonic  vibration  decreases  with  rising  temp,  and  dis¬ 
appears  at  about  50°.  Traces  of  most  salts  have  little 
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effect,  but  NaHC03  causes  quenching,  as  does  satur¬ 
ation  with  C02.  This  is  interpreted  as  confirming  that 
the  luminescence  is  due  to  formation  in  the  liquid  of 
cavities  filled  with  H20  vapour,  which  is  excited  under 
the  influence  of  p.d.  produced  when  the  liquid  is 
disrupted  or  the  cavities  destroyed.  The  luminescence 
of  hydrazide  solutions  increases  with  amplitude  of 
vibration  but  disappears  in  verv  violent  vibrations. 

J.  W.  S. 

Effect  of  intense  sound  on  metallic  melts. 
I-  Preliminary  experiments.  G.  Schmid  and 
L.  Ehret  (Z.  Elektrochem.,  1937,  43,  869 — 874). — 
Apparatus  for  studying  the  effect  of  intense  high- 
frequency  sound  vibrations  on  metallic  melts  is 
described.  Sb,  Cd,  duralumin,  and  silumin  after 
solidification  while  exposed  to  the  vibrations  show  a 
marked  increase  in  fineness  of  structure,  with  corre¬ 
sponding  changes  in  mechanical  properties.  Sb 
solidifies  without  the  usual  supercooling ;  the  cooling 
curves  of  the  other  metals  are  unaffected.  The 
vibrations  enable  Pb  to  be  dispersed  in  Al. 

F.  J.  G. 

M.p.  of  silicon.  F.  Hoffmann  and  A.  Schulze 
(Physikal.  Z.,  1937,  38,  901— 905).— The  m.p.  of  Si 
(99-89%)  determined  by  a  thermo-electric  and  by 
an  optical-pyrometric  method,  is  1410  ±2°.  Commer¬ 
cial  Si  (98%)  melts  about  2°  lower.  A.  J.  M. 

Measurements  of  the  atomic  heat  of  alumin¬ 
ium  from  11°  to  20°  K.  J.  A.  JCok  and  W.  H 
Keesom  (Physica,  1937,  4,  835 — 842). — Transition 
from  superconductive  to  nonsuperconductive  state 
occurs  at  1*13°  k  The  at.  heat  is  given  by  Cr  — 
D(419/T)  +  0-0003484T  g. -cal. /degree  mol.  ;  below 
1-13°  K.,  C\  increases  sharply.  K.  S. 

Phase  equilibria  inhydrocarbon  systems.  XX. 
Isobaric  heat  capacity  of  gaseous  propane, 
u-butane,  isobutane,  and  n-pentane.  B.  H. 
Sage,  D.  C.  Webster,  and  W.  N.  Lacey  (Ind.  Eng. 
Chem.,  1937,  29,  1309—1314;  cf.  A.,  1937,  I,  413).— 
The  vals.  of  Cp  for  these  gases  have  been  determined 
at  70 — 340°  F.  and  760  mm.,  and  the  data  for  zero 
pressure  deduced.  J.  W.  S. 

Specific  heats  of  solids  due  to  molecular 
rotations.  T.  S.  Chang  (Proc.  Camb.  Phil.  Soc., 
1937,  33,  524 — 533). — Mathematical.  The  methods 
recently  used  in  the  treatment  of  the  order-disorder 
transitions  in  alloys  (cf.  A.,  1935,  1192)  are  applied  to 
calculate  the  chango  in  sp.  heat  due  to  mol.  rotation 
in  solids.  Rotation  of  the  mols.  occurs  above  a  certain 
crit.  temp.,  resembling  the  crit.  ordering  temp, 
in  alloys,  and  gives  rise  to  a  sudden  discontinuity  in 
the  val.  of  the  sp.  heat.  Previous  calculations  made 
by  Fowler  (cf.  A.,  1935,  683)  using  the  Bragg-Williams 
type  of  approximation  are  now  repeated  using  Bethe’s 
method.  The  agreement  with  experiment  is  still 
poor.  J.  A.  D. 

Transitions  in  solid  mono-  and  tetra-deutero- 
methane.  Entropy  relations  of  monodeutero- 
methane  CH3D  and  of  deuterium  hydride  HD. 
K.  Clusius,  L.  Popp,  and  A.  Frank  (Physica,  1937, 
4, 1105 — 1116  ;  cf.  A.,  1937, 1,  505).— Work  previously 
published  is  summarised.  F.  L.  U.  ‘ 


Data  of  state  of  normal  and  para-hydrogen 
from  the  b.p.  to  55°  K.  E.  A.  Long  and  0.  L.  I. 
Brown  (J.  Amer.  Chem.  Soc.,  1937,  59,  1922 — 1924). 
— Comparison  of  the  P-V—T  relations  of  normal  and 
p-H2  at  21 — 56°  K.  reveals  no  essential  difference  in 
behaviour.  J.  W.  S. 

Liquid  helium  temperatures.  I.  B.p.  of 
helium.  II.  Vapour  pressure  curve  of  liquid 
helium.  G.  Schmidt  and  W.  H.  Keesom  (Physica, 
1937,  4,  963 — 970,  971 — 977). — I.  Rcdctermination  of 
the  normal  b.p.  of  He  gives  4-216°  K.  The  apparatus 
is  described. 

II.  New  measurements  on  the  v.p.  of  He  between 
0  and  76  cm.  give  temp,  slightly  higher  than  those 
calc,  by  the  formulae  which  form  the  basis  of  the  1932 
temp,  scale.  A  table  of  differences  is  given.  The 
X-point  is  at  p  —  3*83  cm.  Hg.  T  —  2-186°  K.  ±0-002. 

F.  L.  U. 

Pressure,  volume,  temperature  properties  of 
nitrogen  at  high  density.  I.  Results  obtained 
with  a  weight  piezometer.  II.  Piston  dis¬ 
placement  method.  M.  Benedict  (J.  Amer. 
Chem.  Soc.,  1937,  59,  222^2233,  2233—2242).— 
I.  Apparatus  and  procedure  for  the  gravimetric 
determination  of  gas  d  is  described.  Results  are 
recorded  for  N2  at  — 100°  to  — 183°  and  100 — 1250 
atm.,  and  at  0°  and  1550  atm.  An  equation  of  state, 
which  fits  these  and  other  published  data,  is  derived. 
The  Joule-Thomson  inversion  curve  for  N2  has  been 
calc,  from  the  equation  of  state  and  found  to  agree 
with  the  experimental  curve  of  Roebuck  and  Osterberg. 

II.  The  vol.  changes  of  N2  have  been  measured 
by  the  displacement  of  a  gas-tight  piston  fitted  to  a 
cylinder  containing  N2.  Sp.  vols.  have  been  deter¬ 
mined  at  980 — 5800  atm.  and  from  — 175°  to  200°, 
with  a  probable  error  of  0-24%.  An  equation  of 
state  has  been  fitted  to  the  data,  and  derived  thermal 
data  have  been  obtained  from  it.  E.  S.  H. 

Vapour  pressure  and  dissociation  of  tungsten 
hexachloride  in  the  gas  phase.  A.  A.  Vernon 
(J.  Amer.  Chem.  Soc.,  1937,  59,  1832— 1833).— Over 
the  temp,  range  25 — 150°  the  v.p.  (p)  of  WC16  is 
given  by  log  p  =  3*1  —  119 SIT,  The  equilibrium 
consts.  at  10S7°,  1227°,  1327°,  and  1727°  indicate 
that  the  heat  of  dissociation  is  about  9000  g.-cal.  per 
mol.  J.  W.  S. 

Vapour  tensions  of  certain  substances  in  the 
interval  0 — 50  atm.  D.  N.  Tarasenkov  and  V.  P. 
Afinogenov  (J.  Phys.  Chem.  Russ.,  1937,  9,  889 — 
900). — The  v.p.  of  the  following  substances  are 
determined:  H00  (118 — 237°,  2 — 41*7  kg.  per  sq. 
cm.),  CgHg  (91—288°,  1-53—48-2  kg.),  EtBr  (48—226°, 
1-53—49*9  kg.);  EtOH  (96—220°,  2*13—46-1  kg.}* 
Ph„0  (267—447°;  1-23—17-9  kg.);  Ph*  (260—402°, 
1-23—11-4  kg.);  C10H8  (233—434°,  1-48—27-1  kg.); 
SbCl3  (235—480°,  1-53—410  kg.;  and  72—231°, 
1*2—756  mm.);  AlBr3  (271—482°,  1*53—19*7  kg.); 
and  BiCl3  (245—446°,  3—750  mm.).  E.  R. 

Symmetrical  diethyl  sulphite.  F.  Ishikawa 
and  C.  Tanobe  (Bull.  Inst.  Phys.  Chem.  Res.  Japan, 
1937,  16,  1318 — 1322). — The  v.p.  (0 — 158°)  is  given 
by  log10  P  (mm.)  =  -2253-92 /T  +  1*75  log  T  - 
0-001794T  +  4-272492.  The  calc,  heats  of  evapor- 
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ation  are  10,623  g.-cal.  at  25°  and  10,294  at  the  b.p. 
The  b.p.  is  — 119-8°.  The  vals.  of  Trouton  const., 
Ramsay-Shields  const.,  and  parachor  arc  discussed  in 
relation  to  mol.  association.  Et2S03  is  a  normal 
liquid.  E.  S.  H. 

More  precise  formulation  of  fundamental  con¬ 
cepts  of  thermodynamics.  K.  A.  Putilov  (Bull. 
Acad.  Sci.  U.R.S.S.,  1937,  Ser.  Chim.,  701— 714).— It  is 
suggested  that  thermometry  and  the  theory  of  the 
equation  of  state  should  bo  based  on  the  principle 
that  if  a  body  is  heated  or  cooled  one  or  more  variables 
of  state  in  addition  to  the  temp,  change.  Thermo¬ 
dynamically  the  only  possible  forms  of  energy  transfer 
are  heat  and  work.  Work  is  a  macrophysical  form  of 
energy  transfer,  ■whilst  heat  is  a  complex  of  micro¬ 
physical  processes.  A  process  occurring  in  an  isolated 
system  may  bo  defined  as  irreversible  if  any  process 
resulting  solely  in  the  restoration  of  the  system  to 
its  original  state  is  impossible.  The  definition  of  an 
equilibrium  process  is  discussed.  R.  C. 

Equation  of  state  of  gases  and  critical  pheno¬ 
mena.  J.  E.  Lennard-Jones  (Physica,  1937, 
4,  941 — 956). — The  potential  energy  of  mols.  at  a 
separation  r  is  conveniently  represented  as  the  sum 
of  attraction  and  repulsion  terms  \rn  —  The 

properties  of  this  function  are  discussed,  and  vals.  of 
X  and  [i  are  given  for  several  gases  when  n  =  12, 
m  =  6.  An  equation  of  state  for  high  pressures  is 
derived  by  classical  statistical  methods  and  used  to 
calculate  the  Boyle  temp.,  b.p.,  crit.  temp.,  and  heat 
of  sublimation  of  a  no.  of  gases.  Appreciable  di¬ 
vergence  between  observed  and  calc.  vals.  is  found 
only  with  the  lightest  gases,  for  which  agreement  is 
not  to  be  expected.  E.  L.  U. 

Quantum  theory  of  the  non-ideal  gas.  II. 
Behaviour  at  low  temperatures.  E.  Beth  and 
G.  E.  Uhlenbeck  (Physica,  1937,  4,  915 — 924;  cf. 
A.,  1936,  1191). — Mathematical.  E.  L.  U. 


General  extension  of  Boltzmann's  method  to 
van  der  Waals  gases.  L.  Waldmann  (Physica, 
1937,  4,  1117— 1132).— Mathematical.  E.  L~U. 

Statistical  mechanics  of  condensing  systems. 
M.  Born  (Physica,  1937,  4, 1034 — 1044). — Mathemat¬ 
ical.  The  treatment  adopted  by  Mayer  and  Acker- 
mann  (J.  Chem.  Physics,  1937,  5,  67,  75)  is  improved 
and  simplified.  E.  L.  U. 


Theory  of  condensation.  B.  Kahn  and  G.  E, 
Uhlenbeck  (Physica,  1937,  4,  1155— 1156) —Com¬ 
ments  on  a  paper  by  Mayer  (J.  Chem.  Physics,  1937, 
5,  67).  E.  L.  U. 


Thermal  conductivity  of  superconductors  in 
a  magnetic  field.  K.  Mendelssohn  and  R.  B. 
Pontius  (Phil.  Mag.,  1937,  [vii],  24,  777—787).— 
The  change  of  the  thermal  conductivity  of  a  super¬ 
conductor  in  a  transverse  magnetic  field  (4*2  K., 
0 — 1500  gauss)  in  the  case  of  Pb  is  similar  to  the 
change  in  the  electric  conductivity;  a  Pb-Bi  alloy 
shows  a  hysteresis  effect.  K.  S. 


Researches  on  heat  conduction  by  rarified 
gases,  in.  Thermal  accommodation  co¬ 
efficient  of  helium,  neon,  and  hydrogen  at  12 — 
20°  K.  W.  H.  Keesom  and  G.  Schmidt  (Physica, 


1937,  4,  828 — 834;  cf.  A.,  1937,  I,  72). — The  thermal 
accommodation  coefficients  %,«,  for  He,  No,  and  H2 
at  12 — 20°  K.  are  given.  =  1-00  for  T  <^TCT[ t., 

even  when  the  glass  surface  is  covered  with  an  ad¬ 
sorbed  unimol.  layer.  Knudsen’s  formula  for  mol. 
heat  transfer  is  valid.  K.  S. 

Influence  of  magnetic  fields  on  the  heat  con¬ 
ductivity  of  gases.  IV.  Investigations  on  mix¬ 
tures  of  oxygen  with  diamagnetic  gases.  H. 
Senftleben  and  J.  Pietzner  (Ann.  Physik,  1937, 
[v],  30,  541—554;  cf.  A.,  1936,  1191).— The  effect 
of  magnetic  fields  on  the  heat  conductivity  of  02  is 
decreased  by  the  addition  of  diamagnetic  gases.  The 
effect  is  approx,  oc  the  partial  pressure  of  02,  showing 
that  the  influence  of  magnetic  field  is  effective  in 
collisions  both  between  an  02  and  a  diamagnetic  gas 
mol.  and  between  two  02  mols.  The  influence  of  the 
effective  cross-section  and  of  the  mol.  wt.  of  the  added 
gas  is  calc,  and  for  gases  of  mol.  wt.  close  to  that  of 
02  agrees  with  experimental  vals.  Eor  heavier  and 
lighter  gases  agreement  is  obtained  when  it  is  assumed 
that  the  effect  of  magnetic  field  in  collision  between 
two  02  mols.  is  >  that  in  collision  between  an  02 
and  a  diamagnetic  gas  mol.  O.  D.  S. 

Thermal  conductivity  of  pure  iron.  D.  Hat- 
tori  (Sci.  Rep.  Tohoku,  1937,  [i],  26,  190—205).— 
An  apparatus  for  measuring  the  thermal  conductivity 
of  Ee  and  steel  over  a  range  of  temp,  is  described. 
The  thermal  conductivity  of  Armco  steel  is  measured 
between  30° and  700° and  varies  from  0*1 67  to 0*09  g.-cal. 
per  °c.  cm.  sec.  From  these  results  the  most  probable 
val.  for  the  thermal  conductivity  of  pure  Ee  at  30° 
is  calc,  to  be  0-172 — 0*175  g.-cal.  per  °c.  cm.  sec. 

F.  J.  L. 

Accommodation  coefficients  of  the  noble 
gases  and  the  specific  heat  of  tungsten.  W.  C. 
Michels  (Physical  Rev.,  1937,  [ii],  52, 1067—1073).— 
A  semi- classical  treatment  of  the  thermal  accommoda¬ 
tion  coeffs.  for  monat.  gases  against  solid  surfaces  is 
developed  on  the  basis  of  Compton's  sp.  heat  theory. 
Application  to  the  data  of  Roberts  (cf.  A.,  1934,  6)  is 
satisfactory  if  the  heats  of  adsorption  of  He  and  No 
on  W  are  taken  as  50  and  278  g.-cal.  per  g.-atom, 
respectively.  The  Compton  characteristic  temp,  of 
W  is  148°  K.,  indicating  that  the  excess  sp.  heat  of 
W  above  the  classical  val.  is  partly  due  to  anharmonic 
terms  in  the  potential  energy  of  the  at.  oscillators. 

N.  M.  B. 

Viscosity  of  air.  W.  V.  Houston  (Physical 
Rev.,  1937,  [ii],  52,  751— 757).— Using  the  rotating- 
cylinder  apparatus,  remeasurements  of  r)  and  re- 
determination  of  all  consts.  were  made.  The  val.  of 
7)  at  22°  is  1*8243^0*0045  e.g.s.  units;  this  raises 
the  oil  drop  val.  of  e  to  4*796  X  10-10  e.s.u.  New 
corrections  are  discussed.  N.  M.  B. 

Fluorine  at  low  temperatures.  V.  Viscos¬ 
ity  of  fluorine  gas.  E.  Kanda  (Bull.  Chem.  Soc. 
Japan,  1937,  12,  463 — 468). — By  measuring  the 
decrement  of  the  oscillation-rotation  of  a  disc,  the 
7 j  of  E2  has  been  determined  between  — 186°  and  0°, 
and  the  vals.  have  been  used  to  calculate  the  diameter 
of  the  mol.,  3*02  a.,  the  mean  free  path.,  9T2  x  10~6 
cm.,  and  the  Sutherland  const.,  129.  C.  R.  H. 
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Effect  of  similarity  of  particles  on  gas  kinetic 
quantities  with  application  to  nuclear  spins. 

0.  Halpern  and  E.  Gwathmey  (Physical  Rev., 
1937,  [ii],  52,  944 — 951). — Mathematical.  Theory  is 
developed  and  applied  in  detail  to  the  determination 
of  the  coeff.  of  tj  and  thermal  conductivity  of  ortho- 
and  para~H2.  In  favourable  cases  (Ne)  the  nuclear 
spins  of  isotopes  can  be  determined  from  v).  N.  M.  B. 

Mobilities  of  ions  in  a  series  of  liquid  hydro¬ 
carbons  and  their  relation  to  viscosity.  I. 
Adamczewski  (Ann.  Physique,  1937,  [xi],  8,  309 — 
359). — Using  an  improved  high-precision  Langevin 
method,  measurements  were  made  of  the  mobilities 
of  ions  formed  by  X-rays  in  the  five  hydrocarbons 
C5H12 — C9H20.  Three  types  of  ion  exist  in  each 
liquid:  two  positive,  of  relative  mobility  3:1,  and 
one  negative  of  intermediate  mobility.  The  limiting 
mobilities  of  the  slowest  ion  in  C9H20  and  the  fastest 
in  C6H.,2  are  0*78  X  10"4  and  12*01  X  lO^4,  diminish¬ 
ing  uniformly  with  increase  of  yj.  An  analysis  of  the 
variation  of  mobility  u  with  r\  gives  u  ~  Arf31*2  where 
A  is  a  coeff.  characteristic  of  each  ion.  With  the  help 
of  Stokes’  law  this  leads  to  an  ionic  radius  oc  yS). 

N.  M,  B. 

Influence  of  temperature  and  specific  volume 
on  viscosity  of  liquids .  W.  R.  van  Wijk  and  W.  A. 
Seeder  (Phvsica,  1937,  4,  1073 — 1088). — Experi¬ 
mental  formulae  proposed  to  express  the  yj-0  relation 
for  liquids  are  discussed  theoretically,  and  it  is  shown 
that  formulae  in  which  the  temp,  is  assumed  to  affect 
7)  only  by  influencing  the  sp.  vol.  are  applicable  to 
non- configurational  liquids,  whilst  those  in  which  a 
direct  influence  is  assumed  are  applicable  to  liquids 
possessing  internal  structure.  A  formula  is  given 
which  is  applicable  to  measurements  under  atm.  and 
higher  pressures  and  which  shows  the  difference 
between  the  two  classes  of  liquids.  F.  L.  U. 

Experimental  development  of  thermal 
diffusion.  T.  L.  Ibbs  (Physica,  1937,  4,  1133 — 
1140). — A  historical  summary.  F.  L.  U. 

Determination  of  specific  gravity  and  refractive 
index  of  aqueous  solutions  of  p-chloroethyl  alco¬ 
hol.  J.  Matejka  and  B.  Jelinek  (J.  Chim.  phys., 
1937,  34,  611 — 614). — Data  are  recorded  for  the 
complete  range  of  solutions  at  20°.  n  cc  concn.,  but  a 
slight  deviation  from  linearity  at  medium  cone  ns.  is 
observed  for  d.  E.  S.  H. 

Specific  heats  of  aqueous  solutions  of  carbam¬ 
ide  from  2°  to  40°  and  the  apparent  molal  heat 
capacity,  of  carbamide.  F.  T.  Gucker.  jun.,  and 
F.  D.  Ayres  (J.  Amer.  Chem.  Soc.,  1937,  59,  2152 — 
2155).— Sp.  heats  are  recorded  for  the  range  from 
OdM  to  a  nearly  saturated  solution.  The  apparent  mol. 
heat  capacity  changes  less  with  concn.  than  does  that 
of  a  1  :  1  electrolyte.  Equations  connecting  these 
properties  with  concn.  have  been  derived. 

E.  S.  H, 

Viscosities  of  solutions  of  chlorides  in  certain 
solvents.  F.  E.  Dolian  and  H.  T.  Briscoe  (J. 
Physical  Chem.,  1937,  41,  1129 — 1138). — The  increase 
of  ri  produced  by  the  addition  of  chlorides  to  EtOH 
is  in  the  order  :  NiCl2  >  A1C13  >  CoClg  >  CuCl2  > 
FeCl3  >  CdCl2  >  SnCl4  >  ngCl2;  the  increase  is 


>  the  corresponding  increase  in  aq.  solutions.  AIC13 
increases  r\  for  Et0H-H20  mixtures.  Vais,  of  r\  for 
EtOH-CCl4,  HgCI2~AcOH,  and  SnCl4-EtOAe  mixtures 
are  recorded  and  the  applicability  of  the  equation  of 
Jones  and  Dole  (A.,  1929,  1395)  is  considered. 

F.  R.  G. 

Viscosity  in  concentrated  solution.  R.  Hou- 
wink  (Osterr.  Chem,-Ztg.,  1937,  40,  472 — 475). — 
Formulae  connecting  7]  for  viscous  solutions  with 
concn.  are  compared,  special  reference  being  made  to 
cellulose  nitrate,  viscose,  rubber,  polystyrene,  and 
synthetic  resin  solutions.  J.  W.  S. 

Optical  behaviour  of  dissolved  ions  and  its 
significance  for  structure  of  solutions  of  electro¬ 
lytes.  VI.  Interaction  between  ions  and  sol¬ 
vent  molecules,  and  structure  of  water-alcohol 
mixtures.  G.  Kortum  (Z.  physikal.  Chem.,  1937, 
B,  38,  1 — 22;  cf.  A.,  1937,  I,  77). — Largely  a  more 
detailed  account  of  work  already  described  [ibid,, 
61).  The  physical  properties  of  Et0H-H20  mixtures 
suggest  that  at  low  concns.  EtOH  is  present  as  a  mol. 
dispersion  in  H20,  whilst  at  higher  concns.  the  degree 
of  dispersity  is  smaller  and  mol,  swarms  of  EtOH  may 
be  present.  R.  C. 

Electronic  structure  of  alloys.  J.  C,  Slater 
(J.  Appl.  Physics,  1937,  8,  385 — 390). — Theoretical. 
On  the  assumption  that  the  3 d  electrons  in  Fe,  Co,  and 
Ni  are  completely  magnetised,  the  magnetic  moments 
of  the  respective  atoms  should  be  2*7,  1*7,  and  0*6, 
which  correspond  with  the  no.  of  unfilled  spaces  in  the 
3 d  group.  The  relation  is  shown  to  hold  also  for 
Ni-Cu,  Ni-Zn,  Ni-Co,  Fe-Ni,  Fe-Co,  Fe-V,  and 
Fe-Cr  alloys.  R.  C.  M. 

Alloys  of  gallium  with  magnesium.  N.  A. 
Pushin  and  O.  D.  Micid  (Z.  anorg.  Chem.,  1937,  234, 
229 — 232). — The  system  Ga-Mg  has  been  studied  by 
means  of  cooling  curves.  There  are  four  compounds , 
MgGa2,  MgGa,  Mg2Ga,  and  Mg5Ga2.  F.  J.  G. 

Alloys  of  gallium  with  aluminium.  N.  A. 
Pushin  and  0.  D.  Micid  (Z.  anorg.  Chem.,  1937,  234, 
233 — 234). — The  results  of  Jenckel  (A.,  1935,  291) 
have  been  completely  confirmed  and  the  earlier  results 
of  Pushin  and  Stajic  (A.,  1933,  118)  are  therefore  in¬ 
correct.  F.  J.  G. 

Solid  solutions,  their  latent  energy,  and  their 
lattice  constant.  J.  Cichocki  (J.  Phys.  Radium, 
1937,  [vii],8,391 — 396;  ef.A.,  1937,1,  138). Solutions 
of  Zn,  Ga,  and  Ge  in  Cu,  and  of  Cd,  In,  Sb,  and  Sn  in 
Ag,  are  discussed.  The  degree  of  perturbation  caused 
by  substitution  of  a  solute  atom  in  the  solvent  lattice 
is  evaluated  using  Mott’s  formula,  and  the  vol.  of  the 
solute  atom  deduced.  Formulae  have  been  derived 
for  the  lattice  const,  and  for  the  “  latent  energy,” 
from  which  the  m.p.  depression  can  be  calc.  An 
analogous  treatment  of  interstitial  solute  atoms  is 
given ;  in  cases  such  as  Cu-Zn  the  proportion  of  such 
atoms  is  negligible,  A.  J.  E.  W. 

Widmanstatten  structure.  DC.  The  Mg- 
Mg2Sn  and  Pb-Sb  systems.  G.  Derge,  A.  R. 
Kommel  and  R.  F.  Mehl  (Amer.  Inst.  Min.  Met. 
Eng.  Tech.  Publ.  820,  1937,  12  pp.;  Met.  Tech., 
1937,  4,  No.  6). — Mg2Sn  with  a  CaF2  type  of  lattice 
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separates  from  the  close- packed  hexagonal  Mg 
matrix  with  three  different  orientation  relationships  : 
(a)  [111]  ||  [00-1]  and  [110]  |  [10-0];  (6)  [110]  ||  [00-1] 
and  [110]  I)  [10-0];  (c)  [111]  ||  [00*1]  and  [110]  | 

[11-0],  On  cooling  from  500°,  plates  form  paralle 
to  the  [00*1],  [10-1],  and  [10*2]  planes  of  the  matrix; 
quenching  and  ageing  at  250°  forms  plates  on  the 
[00*1]  planes  only.  The  different  pptn.  mechanisms 
are  related  to  the  shearing  processes  which  operate  at 
the  heat-treating  temp.  Rhombohedral  Pb  ppts. 
face-centred  cubic  Pb  as  plates  parallel  to  the  [111 
planes  of  Pb  as  expressed  by  the  relation  [111]  Pb 
[001]  Sb  and  [110]  Pb  |j  [100]  Sb.  R.  B.  C. 


Constitution  of  the  metallic  phases  NaZn13, 
KZn13,  and  KCd13.  E.  Zintl  and  W.  Haucke 
(Naturwiss.,  1937,  25,  717). — Extraction  of  Na-Zn 
alloys  with  liquid  NH3  gives  NaZn13  with  cubic 
structure  and  a  12*27  A.  For  KZn13  and  KCd13 
the  vals.  of  a  are  12*36  and  13*77  a,,  respectively. 

A.  J.  M. 

Mixed  crystal  series  MgCu2-MgNiZn  and 
MgZn2-MgCuAl.  W.  Doring  (Metallwirts.,  1935, 
14,  918 — 919 ;  Chem.  Zentr.,  1936,  i,  3974). — Cu 
in  MgCu2  and  Zn  in  MgZn2  can  be  replaced  in  all 
proportions  by  NiZn  and  CuAl,  respectively.  Lattice 
measurements  for  these  mixed  crystals  are  recorded. 

H.  J.  E. 

Isomorphism  of  the  ternary  compounds 
Mn3Zn3Al2  and  Mg4CuAl6.  F.  Laves,  K.  Loh- 
berg  and  H.  Witte  (Metallwirts.,  1935,  14,  793 — 
794;  Chem.  Zentr.,  1936,  i,  3797).— Ar-Ray  and 
micrographic  data  are  discussed.  Mn3Zn3Al2  and 
Mg4CuAl6  form  cubic  face-centred  crystals  ( a  14*16i 
0*03  and  14*25^0*03  A.,  respectively;  161  atoms  in 
unit  cell  in  each  case).  H.  J.  E. 


Dependence  on  composition  of  the  critical 
ordering  temperature  in  alloys.  C.  E.  East- 
hope  (Proc.  Camb.  Phil.  Soc.,  1937,  33,  502—517).— 
Mathematical.  The  statistical  method  of  Bethe 
(cf.  A.,  1935,  1192)  is  applied  to  alloys  having  super¬ 
lattices  of  the  AB  and  AB3  types.  It  is  assumed  that 
at  any  temp,  the  alloy  is  in  a  single  phase.  The 
theoretical  relation  between  the  max.  val.  of  the 
crit.  temp,  and  the  composition  indicates  that  for 
alloys  of  the  AB  type,  the  max.  should  occur  when 
[A]  =  [J3]  as  found  by  experiment.  For  alloys  of 
the  type  AB3  the  crit.  temp,  should  have  a  max. 
when  [A]  >  £.  This  result  is  not  in  agreement  with 
experiment.  Both  results  agree,  however,  with  the 
calculations  of  Bragg  and  Williams  (cf.  A.,  1934,  954), 
who  made  use  of  a  simplified  relationship  between  the 
configurational  energy  and  the  degree  of  ordering. 

J.  A.  D. 

Incomplete  solubility  of  liquid  iodine  in  carbon 
tetrachloride.  J.  H.  Hildebrand  (J.  Amer. 
Chem.  Soc.,  1937,  59,  2083 — 2085). — I  and  CC14  form  a 
liquid-liquid  system  having  a  crit.  solution  temp. 
160*5°.  The  relation  between  the  solubilities  of  I 
in  the  solid  and  liquid  states  is  discussed. 

E.  S.  H. 

Solubility  of  cellulose  and  of  its  ethers.  S. 
Papkov,  F.  Rogovtn,  and  V.  Kargin  (J.  Phys . 
Chem.  Russ.,  1937,  9,  156 — 157). — In  contact  with 
certain  other  liquids  complete  miscibility  is  found  to 


occur  below  and  above  certain  temp. ;  between  these 
the  miscibility  is  limited  and  two  layers  are  formed. 


E.  R. 

Solubility  in  ternary  systems.  J.  S.  Kazar- 
novski  (J.  Phys.  Chem.  Russ.,  1937,  9,  25 — 31). — 
The  solubilitj^  of  a  non-volatile  component  in  a 
mixture  of  two  volatile  solvents  has  been  calc,  for 
the  system  NaCl  +  H20  +  NH3.  E.  R. 

Fluorine  at  low  temperatures.  III.  Dissolu¬ 
tion  of  chlorine  in  liquid  fluorine.  S.  Aoyama 
and  E.  Kanda.  IV.  Separation  of  fluorine  from 
oxygen  by  adsorption  and  rectification.  E. 
Kanda  (Bull.  Chem.  Soc.  Japan,  1937,  12,  455^157, 
458 — 462). — III.  A  saturated  solution  of  Cl2  in 
liquid  F2  at  — 195°  contains  1*04%  Cl2. 

IV.  02  is  adsorbed  by  C  in  greater  quantity  than 
F2.  After  five  adsorptions  at  —180°  a  mixture 
containing  96%  F2  and  3*7%  02  was  refined  to  99*4% 
F2  and  0*4%  02,  Rectification  of  liquid  mixtures  of 
F2  and  02  yielded  a  liquid  containing  99%  F2. 

C.  R.  H. 

Theory  of  diffusion  in  solids.  J.  E.  Dorn 
and  0.  E.  Harder  (Arner.  Inst.  Alin.  Met.  Eng., 
Tech.  Publ.  836,  1937,  19  pp. ;  Met.  Tech.,  1937, 
4,  No.  6). — A  theory  of  diffusion  in  metals  is  developed 
which  takes  account  of  the  lattice  structure.  It 
affords  an  interpretation  of  the  relations  between  the 
energy  of  loosening  of  an  atom  and  the  m.p.  and  of 
diffusibility  and  solubilit}^.  Equations  relating  to 
interstitial  and  substitutional  diffusion  are  given. 
Applications  of  the  theory  are  discussed. 

R.  B.  C. 


Statistics  of  hydrogen-palladium  system.  J.  R. 
Lacher  (Proc.  Camb.  Phil.  Soc.,  1937,  33,  518 — 
523). — Theoretical.  The  statistical  theory  of  Peierls 
and  Bethe  is  applied  to  solutions  of  H2  in  Pd.  The 
dissociation  of  H2  mols.  and  the  existence  of  excited 
vibrational  states  of  the  absorbed  atoms  are  taken 
into  account.  The  results  are  compared  with 
previous  calculations  in  which  the  Bragg-Williams 
type  of  approximation  was  used.  The  theoretical 
isotherms  at  160°  and  295°  are  compared  with 
experimental  data.  J.  A.  D. 

Solubility  of  deuterium  and  hydrogen  in  solid 
palladium.  III.  A.  Sieverts  and  W.  Danz 
(Z.  phj^sikal.  Chem.,  1937,  B,  38,  46 — 60;  cf.  A., 
1937,  I,  75). — The  isobars  for  the  solubility  of  D2 
and  H2  in  Pd-black  at  20 — 350°  and  740  mm.  and  the 
isotherms  at  80 — 300°  up  to  1150  mm.  have  been 
determined.  The  curves  for  the  two  gases  are  similar 
in  form,  and  within  certain  limits  the  solubility  oc 
(pressure)*.  The  ratio  (n)  of  the  solubility  of  D2 
to  that  of  H2  under  the  same  conditions  is  always 
<1,  the  val.  at  room  temp,  being  0*96  and  at  200° 
0*60.  In  the  system  Pd-H2  the  transition  from  the 
a-phase,  which  dissolves  H2  and  I)2  only  sparingly, 
to  the  (3-phase,  which  takes  up  much  more  II2  and  D2, 
occurs  on  the  isobars  at  higher  temp,  and  on  the  iso¬ 
therms  at  lower  pressures  than  in  the  system  Pd-D2. 
From  an  equimol.  mixture  of  H2  and  D2  at  100° 
under  1  atm.  Pd  sorbs  H2  preferentially.  R.  C. 

Manganese  and  hydrogen.  A.  Sieverts  and 
H.  Moritz  (Z.  physikal.  Chem.,  1937,  180,  249— 
263). — The  solubility,  s ,  of  H2  in  Mn,  which  has  been 
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measured  at  20 — 1320°  at  pressures,  p,  up  to  1  atm., 
is  that  in  Cr,  Fe,  Ni,  or  Co.  The  solubility  isobar 
for  760  mm.  shows  the  existence  of  three  transition 
points  for  solid  Mn  (cf.  A.,  1936,  1455).  At  a  given 
temp,  s  for  a-  or  fi-Mn  oc  -y/p.  The  temp,  coeffs.  of 
s  for  p-,  (S'-,  y-,  and  molten  Mn  are  positive,  but  the 
solubility  curve  for  a-Mn  has  a  min.  At  the  m.p. 
s  for  molten  Mn  is  for  the  solid  y-phase.  R.  C. 

Solubility  of  noble  metals  and  high  pressure. 
II.  Dissolution  of  gold  in  cyanides  at  high  air 
pressures.  III.  Influence  of  temperature  and 
concentration  of  potassium  cyanide  on  the  rate 
of  dissolution  of  gold  at  high  air  pressures.  V.  G. 
Tronev  and  S.  M.  Bondin  (Compt.  rend.  Acad.  Sci. 
U.R.S.S.,  1937,  16,  281—284,  313— 316).— II.  The 
rate  of  dissolution  of  Au  in  aq.  KCN  increases  with 
increasing  pressure  of  air  up  to  50  atm.,  but  is  not 
affected  by  further  increases  at  18°.  At  50°  the  rate 
of  dissolution  increases  steadily  up  to  70  atm.  In  N2 
the  rate  is  very  small  and  almost  independent  of 
pressure.  The  results  indicate  that  there  is  an  optimal 
[02]  below  which  diffusion  of  02  is  the  controlling 
factor. 

III.  At  high  pressures  (50  atm.)  there  is  a  sufficient 
[02]  to  eliminate  effects  due  to  variation  of  this  factor 
and  under  these  conditions  the  rate  of  dissolution 
increases  continuously  with  rising  temp.  The  effect 
of  varying  [KCN]  is  the  same  as  at  1  atm.  F.  J.  G, 

Solubilities  of  cupric  sulphate  and  strontium 
chloride  in  deuterium  water.  F.  T.  Miles  and 
A.  W.  C.  Menzies  (J.  Amer.  Chem.  Soc.,  1937,  59, 
2392 — 2395). — Solubility  data  for  CuS04  at  2*7 — 
110°  and  for  SrCl2  at  0—145°  in  98*1%  D20  are  re¬ 
corded.  The  transition  points  CuS04,5D20 
CuS04,3D20  96*2-t0*2°,  SrCl2,6D20  ->  SrCl2,2D20 
56*4±0*2°,  and  SrCl2,2D20  ->  SfCL,,D20  128-5± 
0*5°  have  been  determined  and  compared  with  the 
vals.  for  the  corresponding  hydrates.  E.  S.  H. 

Composition  of  the  liquid  phase  in  aqueous 
systems  containing  strong  electrolytes  of  higher 
valency  types  as  solid  phases.  G.  Akerlof 
(J,  Physical  Chem.,  1937,  41,  1053— 1076),— Solubil¬ 
ities  at  25°  are  recorded  for  Ba(N03)2-NaBr,  -BaBr2, 
-BaCl2,  -Ba(OH)2,  -FeCI3,  -NaN03,  -A1(N03)3,  and 
-Th(N03)4,  NaN03-Al(N03)3,  KCl-FeC)3,  and 

K3Fe(CN)6-KCl.  The  composition  of  these  and  a 
no.  of  other  systems  can  be  expressed  by  the  author’s 

equation  (A.,  1934,  490).  F.  R.  G. 

•  * 

Solubility  curves  of  the  systems  carbon 
tetrachloride-n-alkyl  acids-water  at  25°.  H.  A. 
Smith  and  M.  Bermax  (J.  Amer.  Chem.  Soc.,  1937, 
59,  2390 — 2391). — Solubility  data  are  recorded  for 
the  ternary  systems  involving  straight- chain  acids 
with  1—7  C.  With  increasing  chain  length  the 
mutual  solubility  increases  at  first,  but  later  decreases. 
The  max.  occurs  with  EtC02H.  E.  S.  H. 

Salting-out  of  molecular  benzoic  acid  in 
aqueous  salt  solutions  at  35°.  G.  M.  Goeller 
and  A.  Osol  (J.  Amer.  Chem.  Soc.,  1937,  59,  2132 — 
2134).— The  solubility- of  BzOH  in  aq.  LiCl,  NaCl, 
NaBr,  KC1,  KBr,  Nal,  KI,  and  BaCl2  has  been 
determined,  and  the  mol.  solubility  and  salting-out 
const,  have  been  calc,  for  each  concn.  of  salt.  The 


vals.  are  compared  with  published  data  for  25°  and 
18°.  E.  S.  H. 

Salting-out  by  complex  cobalt  salts.  P.  P. 
Kozakevitsck  and  R.  S.  Jankelevitsck  (J.  Phys. 
Chem,  Russ.,  1937,  9,  113 — 122).— The  salting-out 
effect  of  complex  Co  ions  was  investigated  by 
measuring  their  influence  on  the  miscibility  of  H20 
and  PhOH.  Increase  in  the  size  of  the  cation  by 
the  introduction  of  neutral  mols.  into  the  complex 
decreases  the  salting-out  capacity,  but  exchange  of 
NH3  for  H20  in  the  complex  is  without  effect. 

E.  R. 

Experimental  tests  of  recent  theories  descrip¬ 
tive  of  the  salting-out  effect.  P.  S.  Albright 
(J.  Amer.  Chem.  Soc.,  1937,  59,  2098 — 2104). — 
Dielectric  consts.  for  aq.  COMe2,  NH2Ph,  Et-20, 
glycerol,  glycine,  and  CO(NH2)2,  and  d  vals,  for  aq. 
C0Me2,  NH2Ph,  glycine,  and  C0(NH2)2  have  been 
determined.  From  the  data  and  the  Debye  theory  of 
salting-out,  the  limiting  slopes  of  the  solubility 
curves  for  the  non-electrolyte  solutes  have  been  calc, 
as  a  function  of  salt  concn.  The  calc,  solubilities  agree 
well  with  those  observed  in  the  more  dil.  solutions, 
confirming  the  essential  correctness  of  the  Debye 
theory.  E.  S.  H. 

Periodic  structures  ;  Liesegang  phenomenon 
in  agar  gels.  M.  F.  Taboury  and  J.  Berxuchox 
(Bull.  Soc.  chim.,  1937,  [v],  4,  1857— 1866).— The 
influence  of  electrolyte  impurities  on  the  formation  of 
Liesegang  rings  in  agar  is  discussed;  the  formation 
of  Ag2Cr04  rings  is  favoured  by  the  presence  of  Br' 
and  inhibited  by  S04".  The  “  density  ”  of  the  rings 
is  independent  of  [K2Cr207]  and  hardly  affected  by 
KBr]  in  the  gel.  The  law  of  Jab  lczynski  relating 
ihe  distances  between  successive  rings  is  confirmed. 

E.  S.  H. 

Periodic  structures  ;  Liesegang  phenomenon 
in  starch  paste.  M.  F.  Taboury  and  L.  Tournat 
(Bull.  Soc.  chim.,  1937,  [v],  4,  1866—1876).— 
Ag2Cr04  rings  are  not  formed  when  AgN03  diffuses 
into  starch  paste  containing  K2Cr207,  but  rings 
appear  when  KBr  is  added  to  the  gel.  Periodic 
structures  are  produced  when  CuS04  diffuses  into 
starch  paste  containing  K2Cr04.  The  law  of  Jablczyn- 
ski  does  not  appear  to  be  valid  in  this  case.  White 
light  and  the  presence  of  P04"'  inhibit  the  formation 
of  the  structures.  E.  S.  H. 

Periodic  structures  ;  Liesegang  phenomenon 
in  agar.  Action  of  light.  M.  F.  Taboury  and 
M.  Bellot  (Bull.  Soc.  chim.,  1937,  [v],  4,  1876 — 
1884).- — When  the  gel  containing  K2Cr207  and  KBr 
is  illuminated  with  light  from  an  electric  lamp  for  a 
short  time  before  causing  AgN03  to  diffuse  into  the 
gel  in  the  dark,  the  formation  of  rings  is  favoured; 
when  the  illumination  is  prolonged  the  formation  of 
rings  is  inhibited.  E.  S.  H. 

Periodic  formation  of  layers  in  the  crystallis¬ 
ation  of  aqueous  solutions  of  nickel  sulphate, 
cupric  chloride  and  sulphate.  P.  F,  Michalev 
(J.  Phys.  Chem.  Russ.,  1937,  9,  157).  E.  R. 

Periodic  crystallisation  of  copper  sulphate 
on  filter-paper.  P.  F.  Michalev  (J.  Phys.  Chem. 
Russ.,  1937,  9,  159).  E.  R. 
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Adsorption  of  hydrogen  by  supported  nickel 
poisoned  with  carbon  monoxide.  C.  W.  Griffin 
(J.  Amer.  Chem.  Soc.,  1937,  59,  2431—2434).— 
Adsorption  measurements  at  0°  show  that  very  small 
amounts  of  CO  cause  increased  adsorption  of  H2. 
With  larger  amounts  of  CO  a  small  low-pressure 
increase  in  H2  adsorption  is  found,  although  at  higher 
pressures  there  is  a  considerable  decrease.  Larger 
amounts  of  CO  decrease  the  rate  of  adsorption. 

It  is  probable  that  some,  but  not  all,  of  the  active 
Ni  centres  are  able  to  adsorb  H2  as  a  second  layer 
above  the  CO.  E.  S.  H. 

Activated  adsorption  of  oxygen  by  molyb¬ 
denum  films.  J.  H.  de  Boer  and  H.  H.  Kraak 
(Rec.  trav.  chim.,  1937,  56,  1103— 1110).— The  . 
oxidation  of  Mo  has  been  followed  by  measuring  the 
change  in  electrical  resistance  of  a  film  of  Mo  (which 
has  adsorbed  02  at  —185°)  when  the  temp,  is  raised  in 
vac.  In  the  series  Cs,  Mo,  C,  the  activation  energy 
of  oxidation  increases  as  the  interat.  distance  de¬ 
creases.  E.  S.  H. 

Gas  adsorption  in  electric  fields.  0.  Bluh 
(Z.  Physik,  1937,  107,  369— 381).— Mixtures  of  IL>  + 
C02  and  H2  +  S02  in  approx,  equal  proportions  were 
streamed  slowly  through  a  vessel  containing  an  A1 
multi-plate  condenser  across  which  fields  up  to 
22,000  v.  per  cm.  were  established.  The  relative 
concn.  of  H2  in  the  gas  mixtures  before  and  after 
streaming  were  measured  simultaneously  by  means  of 
a  differential  catharometer.  It  is  shown  that  unimol. 
layers  of  C02  and  S02  are  formed  on  A1  and  adsorption 
is  not  selective  to  dipolar  and  quadrupolar  mols. 

L.  G.  G. 

Adsorptive  properties  of  silica  gels  in  relation 
to  their  porosity.  M.  V.  Poljakov,  L.  P.  Kules- 
chova,  and  I.  E.  Neimark  (J.  Phys.  Chem.  Russ., 
1937,  9,  100 — 112). — Gels  have  been  prepared  by 
drying  in  air,  C6HQ,  PhMe,  and  xylene  atm.  The 
adsorption  of  org.  vapours  during  the  formation  of  the 
gel  determines  the  character  of  its  porosity.  The 
smallest  pores  are  obtained  by  drying  at  the  higher 
temp.  E.  R. 

Adsorption  of  chain  molecules.  E.  Broda  and 
H.  Mark  (Z.  physikal.  Chem.,  1937,  180,  392—402). 
— The  dependence  of  adsorption  equilibria  on  the 
chain  length  of  the  adsorbed  mols.  is  discussed  on  the 
basis  of  both  the  kinetic  and  quantum-mechanical 
theories.  The  determining  factor  is  the  change  in 
phase  vol.  caused  by  a  reduction  in  the  no.  of  degrees 
of  freedom ;  the  heats  of  adsorption  and  the 
consequent  effects  of  temp,  change  are  deduced. 

J.  W.  S. 

Reversible  and  irreversible  phenomena  in  the 
adsorption  of  vapours  by  surfaces  of  salts 
exposed  to  vapours.  C.  J.  Dipfel  (Chem.  Week- 
blad,  1937,  34,  676—677;  cf.  A.,  1933,  457).— The  * 
author’s  work  on  the  adsorption  of  Cs  and  I  by  CaF2 
is  reviewed  and  discussed.  D.  R.  D. 

Adsorption  of  oleic  acid  and  sodium  oleate 
in  flotation  of  heavy  spar.  W.  Petersen  (Kolloid- 
Z.,  1937,  81,  212 — 222). — The  adsorption  of  oleic  acid 
(I)  by  the  solids  during  froth  flotation  of  BaS04  has 
been  studied  by  determining  separately  the  effect 


on  the  y  of  H20,  pulp,  and  froth.  There  is  complete 
parallelism  between  the  quantity  of  (I)  adsorbed  by 
the  concentrate  and  the  %  of  BaS04  floated.  For  a 
given  amount  (I)  added  to  H20,  the  lowering  of  y 
is  greatest  when  the  degree  of  dispersion  is  highest, 
and  when  solid  is  present  the  adsorbed  quantity  is  a 
max.  under  these  conditions.  The  highest  efficiency 
was  shown  by  emulsions  of  (I)  in  H20  produced  by 
ultrasonic  waves,  and  by  pouring  a  1%  solution  in 
EtOH  into  H20.  10  and  50%  solutions  gave  coarser 
emulsions,  and  the  lowest  efficiency  was  shown  by  the 
last-named  and  by  an  emulsion  made  by  ordinary 
mechanical  mixing.  Similar  results  were  obtained 
with  1  %  solutions  of  Na  oleate  when  these  were  <  2 
days  old.  F.  L.  U. 

Adsorption  and  wettability  of  solid  surfaces. 
D.  H.  Banqham  and  R.  I.  Razouk  (Trans.  Faraday 
Soc.,  1937,  33,  1459 — 1463). — The  work  done  when  a 
solid  and  liquid  are  pulled  apart  is  largely  determined 
by  the  properties  of  the  adsorbed  phase  formed  from 
the  saturated  vapour,  and  hence  is  to  be  distinguished 
from  the  “  work  of  adhesion  ”  as  commonly  under¬ 
stood.  The  heat  of  immersional  wetting  is  given  by 
Fh  —  —  lowering  of  surface  energy  on  im¬ 

mersion)  and  is  to  be  distinguished  from  the  total 
heat  of  adsorption  at  saturation.  F.  L.  U. 

Method  of  capillary  analysis  for  following 
the  adsorption  of  surface-active  substances 
by  the  particles  of  a  hydrosol.  A.  Boutaric 
and  (Mlle.)  G.  Bellot  (Bull.  Soc.  chim.,  1937,  [v],  4, 
1899 — 1907). — The  adsorption  of  saponin  by  the 
particles  of  sols  of  As2S3,  Fe(OH)3,  and  clay,  re¬ 
spectively,  has  been  studied  by  measuring  the  change  of 
surface  tension  with  time.  The  influence  of  concn.  and 
size  of  the  particles  in  As2S3  sols  has  been  examined. 
Even  after  flocculation  a  progressive  decrease  of 
adsorbent  power  for  a  period  of  about  15  days  is 
observed;  this  seems  to  be  connected  with  a  pro¬ 
gressive  increase  in  size  of  the  flocculated  particles. 
The  masses  of  As2S3,  Fe(OH)3,  and  clay  particles 
required  for  the  adsorption  of  1  g.  of  saponin  under 
the  experimental  conditions,  and  the  masses  of  As2S3 
and  clay  particles  required  for  1  g.  of  serum-albumin, 
have  been  evaluated.  E.  S.  H. 

Theory  of  surface  tension  of  electrolytes. 
J.  W,  Belton  (Trans.  Faraday  Soc.,  1937,  33,  1449 — 
1454 ;  cf.  A.,  1937, 1,  307). — The  no.  of  non-electrolyte 
mols.  present  in  the  surface  layer  of  a  solution  contain¬ 
ing  ions  is  shown  to  be  related  to  the  permanent 
moment  and,  to  a  smaller  extent,  to  the  polarisability 
of  the  mols.  by  an  expression  which,  when  substituted 
for  F  in  the  Gibbs  adsorption  equation,  yields  vals. 
of  dyjdc  which  are  in  substantial  agreement  with 
experiment  for  solutions  of  NaCI  and  KC1.  The  theory 
also  accounts  for  the  behaviour  of  non-aq.  salt 
solutions,  and  is  in  qual.  agreement  with  the  behaviour 
of  ternary  solutions.  The  relative  sizes  of  Li,  Na,  and 
K  ions  calc,  from  adsorption  data  agree  with  those 
derived  from  transport  measurements.  F.  L.  U. 

Surface  tension  of  aqueous  soap  solutions  as  a 
function  of  hydrogen-ion  (pH)  and  salt  concen¬ 
tration.  I.  Sodium  laurate  and  sodium  nono- 
ate.  F.  A.  Long,  G.  C.  Nutting,  and  W.  D.  Har- 
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kins  (J.  Amer.  Chem.  Soc.,  1937,  59,  2197—2203). — 
The  surface  tension  is  relatively  high  in  basic  and 
low  in  neutral  aq.  Na  laurate  and  nonoate,  support¬ 
ing  the  view  that  the  long-chain  paraffin  ions  and  the 
oppositely  charged  ions  are  adsorbed  from  strongly 
basic  solutions  while  the  surface- active  acid  is 
adsorbed  more  strongly  from  slightly  basic  or  neutral 
solutions.  Addition  of  neutral  salts  lowers  markedly 
the  surface  tension,  particularly  in  basic  solutions. 
The  effect  is  related  to  the  concn,  of  the  electrolyte, 
but  not  to  the  ionic  strength.  E,  S.  H. 

Change  of  surface  tension  with  time.  W.  N. 
Bond  and  H.  0.  Pulo  (Phil.  Mag.,  1937,  [vii],  24, 
S64— 887). — The  surface  tension  of  B^O  and  aq. 
solutions  of  NaCl,  K2COq,  soap,  thymol,  p-toluidine, 
butyl,  amyl,  w-hexyl,  and  7t-heptyl  alcohols  has  been 
measured  by  means  of  the  moving  liquid  sheet  method 
and  also  by  the  oscillating  jet  method.  Eor  pure 
liquids  y  attains  its  final  state  in  <0*005  sec.  The 
surface  layer  in  aq.  solutions  is  initially  pure  H20 
but  ultimately  it  contains  an  excess  (or  deficit)  of 
solute.  The  rate  of  change  of  concn.  (and  change  in 
y)  is  initially  infinite  but  subsequently  depends  on  the 
rate  of  diffusion  of  the  solute  from  inside  the  liquid 
to  the  surface  layer.  The  time  for  y  to  pass  halfway 
to  its  final  val.  is  obtained  and  agrees  with  that 
obtained  from  theoretical  considerations. 

F.J.  L. 

Interfacial  tension  between  an  aqueous  solu¬ 
tion  and  a  solution  of  sapamine  in  a  hydrocarbon. 
A.  Boutaric  and  (Mlle.)  M.  Breton  (Bull.  Soc. 
chim.,  1937,  [v],  4,  1793— 1800).— The  influence  of 
the  concn.  of  sapamine  (in  C6H6)  and  of  buffer 
mixtures  (in  H20)  on  the  interfacial  tension  between 
the  liquid  phases  has  been  determined.  This  depends 
on  the  buffer  mixture,  but  in  all  cases  increases 
rapidly  with  rising  pn  up  to  about  7,  after  which  it 
remains  nearly  const.,  with  a  tendency  to  decrease. 
With  dil.  acids  (0-001— OOOOIn-HCI,  -H2S04,  or 
-HN03)  the  instantaneous  interfacial  tension  increases 
with  increasing  dilution  and  decreases  with  time.  In 
a  medium  of  known  constitution,  the  interfacial 
tension  against  sapamine  in  C6H0  can  be  used  to 
calculate  the  Reference  is  made  to  the  influence 
of  ions  other  than  H*,  especially  in  biological 
phenomena.  E.  S.  H. 

Stability  of  a  surface  of  contact  between  two 
phases.  L.  Gay  (J.  Chim.  phys.,  1937,  34,  598 — 
610). — Theoretical.  Additions  and  corrections  to  a 
previous  theory  are  made  (A.,  1936,  1064). 

E.  S.  H. 

Adsorbed  moisture  films  on  the  surface  of 
glazed  porcelain.  F.  W.  Johnson  (Phil.  Mag., 
1937,  [vii],  24,  797 — 807).— Films  giving  rise  to 
continuous  leakage  consist  of  two  components,  one 
represented  by  an  adsorbed  and  the  other  by  a  surface 
solution.  The  equilibrium  relations  are  independent 
of  voltage  stress  and  temp.  K.  S. 

Effect  of  dissolved  salts  on  insoluble  mono- 
layers.  I.  Langmuir  and  V.  J.  Schaefer  (J.  Amer. 
Chem.  Soc.,  1937,  59,  2400—2414). — Apparatus  and 
technique  for  the  determination  of  the  adsorption  of 
salts  from  aq.  solution  by  a  surface  monolayer  of  an 
insol.  substance  are  described.  Vais,  of  vj  for  stearic 


acid  and  Ba  stearate  monolayers  on  H20  at  varying 
p h  are  recorded ;  the  vals.  show  progressive  changes 
due  to  adsorption  of  impurities.  Effects  on  mono- 
skims  of  stearic  acid  due  to  adsorption  from  H20 
containing  0*0005  p.p.m.  of  AT"  or  0*003  p.p.m.  *of 
Cu*‘  are  described.  Procedure  for  the  visual  observ¬ 
ation  of  the  influence  of  very  low  concns.  of  im¬ 
purities  in  H20  on  the  crumple  pattern  and  crystallised 
monoskim  of  stearic  acid  monolayers  are  described. 
Equations  for  the  rate  of  diffusion  of  dissolved 
substances  through  H20  to  an  insol.  monolayer  on 
the  surface  are  given,  and  a  method  for  greatly 
accelerating  the  rato  of  arrival  at  the  surface  is 
described.  E.  S.  H. 

Unimolecular  layers.  D.  G.  Dervichian  (Ann. 
Physique,  1937,  [xi],  8,  361 — 466). — The  author’s 
results  are  summarised  and  compared  with  those  of 
other  investigators.  J.  W.  S. 

Monolayers  of  porphyrins  and  related  com¬ 
pounds.  A.  E.  Alexander  (J.C.S.,  1937,  1813 — 
1816). — Chlorophyll-a  (I)  and  -b  (II),  hsemin,  Mg 
naphthalocyanine,  Mg  and  Fe  phthalocyanines,  proto¬ 
porphyrin,  bilirubin,  mesoporphyrin  Me2  ester,  and 
hsematoporphyrin  (III)  have  been  examined  in  the 
form  of  monolayers  on  aq.  substrates.  With  the 
exception  of  (I),  (II),  and  (III),  the  compounds  appear 
to  form  very  unstable  condensed  films  with  conju 
gated  ring  systems  vertically  oriented  and  close- 
packed.  (I)  and  (II)  give  liquid-expanded  films  which 
by  increase  of  pressure  are  condensed  to  the  close- 
packed  form  with  the  dihydroporphin  rings  vertically 
oriented.  The  (III)  mols.  lie  flat  on  the  surface, 
forming  a  vapour-expanded  type  of  film.  The  data 
are  discussed  with  reference  to  the  constitutions  of 
the  compounds.  C.  R.  H. 

Wetting  of  charcoal  and  nature  of  the  adsorbed 
phase  formed  from  saturated  vapours.  D.  H. 
Bangham  and  R.  I.  Razo ur  (Trans.  Faraday  Soc., 
1937,  33,  1463—1472;  cf.  A.,  1935,  29).— Blocks  of 
wood  C  having  a  pore  vol.  of  2*6  c.c.  per  g.,  suspended 
with  the  pore  axes  vertical  in  saturated  vapours  of 
H20,  MeOH,  C6H6,  and  CC14,  adsorb  vapour,  but  do 
not  condense  liquid  in  the  pores.  When,  after  this 
adsorption  has  occurred,  the  blocks  are  lowered  so  as 
to  touch  the  liquid,  the  latter  rises  at  a  speed  which 
indicates  that  the  wetting  angle  is  >  0°  for  C6H6  and 
CC14,  and  0°  for  MeOH  and  H20,  until  the  pores  are 
filled.  Vapour-free  C,  on  the  contrary,  absorbs 
liquid  MeOH  rapidly  and  violently.  It  is  concluded 
that  films  adsorbed  from  vapour  cannot  act  as 
condensation  nuclei  for  the  bulk  liquids.  A  new 
derivation  of  two-dimensional  equations  of  state  for 
adsorbed  films  on  solids  is  given.  F.  L.  U. 

Wetting  of  filaments  by  molten  metals.  M.  A. 
Countryman  (J.  Appl.  Physics,  1937,  8,  432 — 433). — 
Ni  filaments  are  wetted  perfectly  by  Ag  and  Au, 
and  Pt  filaments  by  A1  and  Cu;  Mo  filaments  are 
wetted  by  Al,  Ni,  and  Pt,  but  not  by  Ag,  Au,  or  Cu ; 
Ta  filaments  by  Al  and  Ni,  but  not  by  Au,  Gu,  or  Ag, 
and  filaments  of  W  by  Al,  Ni,  and  Pt,  but  not  by  Ag, 
Au,  or  Cu.  R.  C.  M. 

Capillary  systems.  XIX.  (4)  Permeability 
of  channelled  and  latticed  capillary  systems 
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for  liquids  and  gases.  E.  Manegold  (Kolloid-Z., 
1937,  81, 164—179 ;  cf.  A.,  1937, 1,  612).— The  subject 
is  treated  systematically  and  theoretically. 

E.  L.  U. 

Permeability  of  the  reed  membrane.  1.  Dyn¬ 
amics  for  non-electrolytes.  B.  Stehlik  (Coll. 
Czech.  Chem.  Comm.,  1937,  9,  434 — 456). — Chiefly 
theoretical.  The  initial  rate  of  passage  of  solvent 
through  permeable  membranes  oc  the  concn.  of 
the  solution;  it  is  also  oc  the  difference  in  perme¬ 
ability  between  solvent  and  solute.  The  time  for 
attainment  of  the  max.  pressure  is  independent  of  the 
concn.  J.  S.  A. 

Diffusion  of  lithium  ions  through  quartz  in 
an  electric  field.  P.  M.  Harris  and  C.  E.  Waring 
(J.  Physical  Chem.,  1937,  41,  1077 — 1085). — Measur¬ 
able  transport  of  Li*  through  a  quartz  diaphragm 
occurs  at  5  to  125  v. ;  the  current  is  given  by  Se~]VIUT} 
where  S  is  a  collision  factor  and  W  a  work  factor 
which  approaches  a  const,  val.  at  the  higher  voltages 
(cf.  Jost,  A.,  1934,  11).  E.  R.  G. 

Spreading  of  insoluble  films  produced  by  a 
soluble  substance.  K.  Ariyama  (J.  Physical 
Chem.,  1937,  41,  1139 — 1146). — The  spreading  rate 
of  H20-sol.  nigrosine  on  tap-H20  is  given  by  dfnjdt  — 
]3mi-kf2  is  mass  per  sq.  cm.  of  the  film).  The 
shape  of  the  particle  and  the  shape  and  surface  area  of 
the  vessel  have  an  undetermined  effect.  The  solid 
film  formed  on  alum  solutions  has  a  thickness  of 
6-S7  X  10~6  cm.  ±  10%  and  n  —  1-75.  Eilms  formed 
on  distilled  H<,0  are  less  stable  and  tend  to  dissolve. 

E.  R.  G. 

Pressure  correction  of  sedimentation  equil¬ 
ibria.  C.  Drtjcker  (Z.  physikal.  Chem.,  1937, 
180,  378—382). — Correction  terms  are  derived  for 
reducing  the  data  for  sedimentation  equilibria  to 
ordinary  pressures.  Eor  HgCl2  the  correction  lies 
within  the  limits  of  experimental  error.  J.  W.  S. 

Theory  of  osmotic  pressure.  A.  Thiel  (Z. 
physikal.  Chem.,  1937,  180,  314 — 316). — A  reply  to 
Wohl  (A.,  1937, 1,  459).  R.  C. 

Cryoscopic  studies  of  solutions  in  1  :  4-dioxan. 
E.  H.  Getman  (Rec.  trav.  chim.,  1937,  56,  1025 — 
1033). — Thef.p.  of  solutions  of  various  org,  compounds, 
mainly  alcohols,  in  1  :  4-dioxan  have  been  determined 
and  the  corresponding  mol.  depressions  calc.  Pro¬ 
gressive  association  of  solute  with  increasing  concn. 
is  observed.  EtOH  and  BuyOH  are  solvated  in  dil. 
and  associated  in  cone,  solutions;  these  solutes, 
when  dissolved  in  other  solvents  of  higher  dielectric 
const.,  show  no  solvation  even  in  dil.  solution.  The 
association  factors  of  typical  solutes  in  dioxan  vary 
linearly  with  the  concn.  E.  S.  H. 

Molecular  solution  volumes  of  optical  isomer- 
ides.  W.  H.  Banks  (J.C.S.,  1937  1857 — 1S58). — 
The  slight  differences  observed  by  Patterson  and 
Lamberton  (cf.  A.,  1937,  I,  513)  between  the  mol. 
solution  vol.  of  the  isomerides  of  Bu^  tartrate  are 
considered  to  be  of  the  same  order  as  errors  arising 
from  temp,  uncertainties.  C.  R.  H. 

Viscosity  of  aqueous  solutions  of  electrolytes. 
HI.  Concentration  anomalies  of  specific  ionic 
viscosities.  H.  Tollert  (Z.  physikal.  Chem., 


1937,  180,  383—391 ;  cf.  A.,  1935,  443 ;  1936,  27).— 
The  sp.  ionic  viscosities  (v^p.)  of  H*,  Na#,  K‘,  OH', 
and  Cl'  have  been  calc,  for  20°  and  25°  and  for  eonens. 
10-4 — In.  for  OH'  and  H*  show  inflexions 

between  0-5  X  10"%  and  2  X  10"%,  but  outside  this 
range  it  varies  linearly  with  the  concn.  Other  ions 
also  show  inflexion  points  in  this  range  at  20°; 
these  become  more  pronounced  and  shift  towards 
lower  concn.  at  25°.  The  anomalies  are  attributed  to 
free  H20  and  not  to  solutes,  and  it  is  shown  that 
positive  changes  in  are  anomalous,  and  negative 
changes  normal.  J.  W.  S. 

Dielectric  constants  of  solutions  of  amphoteric 
electrolytes.  HI.  Anomalous  dispersion  in  the 
wave-length  range  50 — 100  cm.  H.  Linhart 
(Z.  physikal.  Chem.,  1937,  B,  38,  23 — 45;  cf.  A., 
1935,  166). — In  the  above  X  range  the  dielectric  const., 
e,  of  aq.  solutions  of  various  amphoteric  electrolytes 
falls  with  X,  but  attains  at  about  60  cm.  a  const,  val. 
which  is  >  the  €  of  the  solvent.  With  some,  a 
further  decline  sets  in  at  a  lower  X.  An  interpretation 
of  the  results  in  terms  of  Malsch’s  theory  (A.,  1937, 
I,  65)  is  suggested.  According  to  this  the  solutions 
contain  groups  of  zwitterions,  which  also  contain 
HoO  dipoles,  linking  them  together.  In  the  falling 
part  of  the  dispersion  curve  the  solvate  layer  of  the 
zwitterions  and  the  “  structure  ”  of  the  solution  are 
preserved,  because  the  relaxation  period  of  the 
structure  is  <  that  of  hydrated  groups.  At  a  certain 
frequency  of  the  alternating  field,  the  movement  of 
the  structure  around  the  zwitterion  fails  to  keejD  pace 
with  the  period  of  the  field  and  the  zwitterions  now 
turn  freely  and  the  flat  part  of  the  dispersion  curve  is 
reached.  The  existence  of  this  flat  part  is  inexplicable 
if  rigid  association  of  the  dipoles  is  assumed.  In  the 
subsequent  further  fall  the  frequency  of  the  field  may 
be  supposed  to  correspond  with  the  relaxation  period 
of  the  naked  zwitterion,  R.  C. 

Osmotic  method  for  determining  particle 
weight  of  colloidal  solutions.  W.  Ostwald 
(Kolloid-Z.,  1937,  81,  195 — 199). — Contrary  to  the 
opinions  of  Duclaux  and  of  Dobry,  these  authors* 
results  (cf.  following  abstract)  arc  in  accord  with 
modern  theories  of  osmotic  pressure.  Examples  are 
given.  E.  L.  TJ. 

Mol.  wt.  and  viscosity  of-  high  polymerides. 
A.  Dobry  (Kolloid-Z.,  1937,  81,  190— 195).— A 
summary  of  work  previously  published  (A.,  1934, 
958;  1935,291,445,466;  1936,28,1459). 

E.  L.  TJ. 

Shape, structure,  and  solidity  of  the  aggregates 
of  non-spherical  colloidal  particles.  W.  Heller 
(J.  Physical  Chem.,  1937,  41,  1041— 1052).— Non- 
spherical  Ee203  particles  form  oblong  aggregates, 
the  degree  of  regularity  decreasing  with  the  rate  of 
coagulation  and  the  no.  of  primary  particles.  Changes 
due  to  ageing  are  irregular.  E.  R.  G. 

Influence  of  time  and  of  electrolytes  on  the 
viscosity  of  colloidal  solutions  of  arsenious 
sulphide.  A.  Boutaric  and  (Mlle.)  S.  Th£venet 
(Compt.  rend.,  1937,  205,  862 — 863);— *o  for  As2S3 
sols  containing  50 — 60  g.  per  litre  decreases  from  the 
time  of  prep,  to  a  limiting  val.,  the  rate  of  decrease 
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at  9 — 70°  increasing  with  temp.  With  increasing 
concn.  of  electrolyte  the  limiting  val.  rises  and  is 
reached  at  lower  concn.  It  also  increases  with  the 
valency  of  the  cation.  For  K  salts  the  anion  appears 
to  have  little  influence,  except  in  the  case  of  KOH 
and  K3P04,  for  which  y\  decreases  continuously  with 
increasing  concn.  owing  to  dissolution  of  the  micelles. 

'  R.  S.  B. 

Double  refraction  in  colloid  solutions.  H.  W. 
Farwell  (J.  Appl.  Physics,  1937,  8,  416 — 417).— 
Sols  of  V205  and  benzopurpurin  show  considerable 
double  refraction  between  crossed  nicols,  apparently 
of  the  streaming  type,  caused  by  convection  currents. 
When  the  sols  are  contained  in  a  thermostat,  any  slight 
mechanical  disturbance  sets  up  double  refraction, 
which  persists  for  a  considerable  time.  R.  C.  M. 

Electrochemistry  of  platinum  sols.  II.  Nature 
of  the  electric  conductivity  of  sols.  N.  A.  Bach 
and  A.  A.  Rakov  (J.  Phys.  Chem.  Russ.,  1937,  9, 
18 — 24). — Sols  were  prepared  by  dispersing  Pt  by  an 
a.c.  arc  in  H2,  02,  and  air,  and  bubbling  the  gas 
through  H20.  The  conductivity  k  was  measured  and 
the  contribution  ks  due  to  the  sol  (as  distinct  from 
that  of  the  intermicellar  liquid)  was  determined  by 
coagulating  the  sol  by  freezing.  For  sols  prepared 
in  H2  /cs  increases  with  concn.,  up  to  75%  of  k .  These 
sols  consist  of  Pt  particles  and  H+  ions,  the  latter 
forming  the  outer  part  of  the  double  layer.  Conditions 
are  more  complicated  for  sols  prepared  in  02. 

E.  R. 

Dielectric  measurements  with  hydrophilic 
colloids.  II.  Bridge  method  of  measuring  di¬ 
electric  constants  of  conducting  liquids.  P.  J. 
Denekamp  and  H.  R.  Kruyt  (Kolloid-Z.,  1937,  81, 
151 — 164). — A  detailed  description  is  given  (cf.  A., 
1937,  I,  615).  F.  L.  U. 

Aerosols  (dusts ,  smokes,  and  mists) .  W.  L.  H. 
Moll  (Kolloid-Z.,  1937,  81,  225 — 234). — A  review  of 
recent  work. 

Applicability  of  the  Mie  effect  in  determining 
particle  size  of  white  aerosols,  especially  when 
coarsely  dispersed.  H.  Engelhard  and  H.  Friess 
(Kolloid-Z.,  1937,  81,  129— 143).— The  spatial  distri¬ 
bution  of  the  light  diffracted  by  spherical  non¬ 
conducting  particles  has  been  measured  with  fogs  of 
Et0  sebacate  and  (C6H4Me)3P04  containing  particles 
of  known  size.  The  results  are  compared  with  those 
calc,  according  to  Mie’s  theory  for  spheres  writh 
radius  70 — 1400  mg.  The  Mie  effect  can  be  usefully 
employed  to  determine  particle  sizes  between  the 
limits  50  and  500 — 600  mg.,  but  the  diffraction  curves 
give  no  information  about  the  degree  of  heterogeneity 
of  the  aerosols.  F.  L.  U. 

Disperse  gases.  III.  Bubble  size  and  time 
of  ascent.  W.  Luchsinger  (Kolloid-Z.,  1937, 
81,  180—182;  cf.  A.,  1937,  I,  460).— The  time  of 
ascent  of  air  bubbles  through  140  cm.  of  H20  decreases 
with  increase  of  vol.  of  the  bubbles  from  0*00018  c.c., 
and  reaches  a  min.  at  0  004  c.c.,  beyond  which  it 
increases  slowly  and  tends  to  a  const,  val.  (max.  size 
studied  =  0*062  c.c.).  The  diminished  rate  of  ascent 
of  the  larger  bubbles  is  associated  with  marked 
D  (a.,  i.) 


deformation  and  a  change  in  the  character  of  the 
motion.  F.  L.  U. 

Stability  of  foams.  I.  Kinetics  of  the  syne- 
resis  of  foams.  K.  N.  Arbuzov  and  B.  N.  Grebex- 
schtschikov ( J.  Phys.  Chem.  Russ.,  1937,9,32 — 42). — 
Foams  have  been  prepared  by  filtering  saponin  sol 
through  a  Schott  filter,  and  the  velocity  of  syneresis 
was  determined  by  measuring  the  vol.  of  the  liquid 
formed.  E.  R. 

Influence  of  ultrasonic  waves  on  colloid  solu¬ 
bility.  III.  Peptisation  of  carbon  in  ethyl  ether. 

N.  Sata  (Kolloid-Z.,  1937,  81,  182—187;  cf.  A., 
1937,  I,  238).— In  attempts  to  disperse  C  in  H20  and 
10  org,  liquids  by  means  of  ultrasonic  wraves,  only 
in  Et20  was  a  stable  suspension  obtained.  H20  is 
necessary,  but  it  is  immaterial  whether  it  is  contained 
in  the  C  or  the  Et20.  Ostwald’s  “  solid-phase  ”  rule 
is  followed.  The  quantity  of  H20  needed  for  peptis¬ 
ation  corresponds  approx,  with  the  solubility  of  HaO 
in  Et20.  F.  L.  U." 

State  of  cellulose  in  solution.  T.  Lieser 
(Kolloid-Z.,  1937,  81,  234— 241).— A  review. 

Study  of  molecular  compounds  of  cellulose 
by  determining  the  apparent  specific  volume 
and  by  X-ray  measurement  of  the  unit  cell  of 
swollen  cellulose.  I.  Sakurada  and  S.  Okamura 
(Kolloid-Z.,  1937,  81,  199 — 208). — An  expression  is 
derived  relating  the  wt.  of  H20  or  aq.  solution  taken 
up  by  1  g.  of  cellulose  with  the  experimentally 
determined  d  of  the  swollen  cellulose  and  of  the 
liquid  used,  and  the  vol.  of  the  unit  cell  of  the  former 
as  found  by  X-ray  measurements.  These  quantities 
have  been  determined  for  cellulose  swollen  in  H20, 
aq.  NaOH,  N2H4,  HN03,  and  HC104,  and  the  following 
compositions  are  deduced  : 

H20-cellulose  (cf.  A.,  1937,  I,  80),  C6H10O5,H2O; 

Na-cellulosc-I,  CcH10O5,NaOH,3H2O ; 

Na-cellulose-II,  CcH1005,NaOH,HoO ; 
Na-cellulose-IV,  CGH10O5,0*3NaOH,H2O ; 
hydrazine-cellulose,  CgH10O5jN2H4,H2O  ; 
Knecht’s  compound,  CgH1005;HN03,H20  ; 

perchloric  acid  cellulose,  2C6H10O5,HCiO4,2HX). 

F.  L/U. 

Mechanism  of  deformation  and  fine  structure 
of  cellulose  hydrate.  I.  Relation  between 
swelling  anisotropy  and  mechanism  of  deform¬ 
ation  in  hydrocellulose  gels.  P.  H.  Hermans 
(Kolloid-Z.,  1937,  81,  143 — 150). — Attention  is 

directed  to  the  importance  of  measurements  of  the 
anisotropy  of  swelling  in  affording  information  about 
the  orientation  of  cellulose  crystallites.  Mathematical 
relations  are  established  between  the  anisotropy  of 
swelling  and  the  extent  of  mechanical  deformation  of 
an  initially  isotropic  cellulose  gel  on  the  assumptions 
(a)  that  the  crystallites  are  joined  end  to  end  and  (6) 
that  they  form  a  three-dimensional  network.  Experi¬ 
mental  results  are  in  accord  with  (5).  F.  L.  U. 

AVRay  diffraction  patterns  of  sol,  gel,  and 
total  rubber  when  stretched,  and  when  crys¬ 
tallised  by  freezing  and  from  solutions.  G.  L. 
Clark,  E.  Wolthuts,  and  W.  H.  Smith  (J.  Res.  Nat. 
Bur.  Stand,  1937,  19,  479 — 491). — Sol  rubber,  when 
stretched  at  room  temp.,  affords  no  evidence  of  the 
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costal  fibre  pattern  characteristic  of  total  rubber 
even  at  1000%  elongation.  Gel  rubber  shows  the 
pattern  at  elongations  >100%,  but  exposure  to  air 
in  the  unvulcanised  condition  and  the  removal  of 
antioxidants  results  in  the  disappearance  of  crystal 
interference  effects  even  at  400%  elongation.  After 
vulcanisation,  sol  rubber  at  elongations  >400%  and 
gel  rubber  at  elongations  <250%  show  slight  crystal 
interferences.  A  large  interplanar  spacing  of  54  a., 
found  in  unstretched  gel,  is  absent  in  the  sol.  Within 
experimental  error,  frozen  sol,  gel,  and  total  rubbers 
give  rise  to  similar  patterns.  The  pattern  of  gel, 
crystallised  from  Et20,  is  similar  to  the  patterns  of 
stretched  and  frozen  rubber.  Evidence  for  the  cryst. 
nature  of  sol  deposited  from  Et20  has  also  been 
obtained.  C.  R.  H. 

Isothermal  and  reversible  variation  in  absorp¬ 
tion  in  thixotropic  sols.  W.  Heller  and  (Mlle.) 
G.  Quimfe  (Compt.  rend,,  1937,  205,  857 — 859; 
cf.  A,,  1936,  795). — The  variation  with  time  of  the 
absorption  coefF.  of  a  goethite  sol  has  been  measured 
for  X  6200  a.  at  22-7°.  R.  S.  B. 

Soils.  XXI.  Fixation  of  silicic  radicals  by 
soil  clays.  J.  Clarets  and  J.  Lacroix  (Bull. 
Soc.  chim.,  1937,  [v],  4,  1916— 1920).— When  clays 
are  treated  with  alkaline  silicates,  a  certain  amount 
of  Si02  is  fixed  in  such  a  way  that  it  is  not  removed 
by  subsequent  treatment  with  dil.  HC1.  The  amount 
fixed  is  available  for  the  fixation  of  other  bases  [e.p., 
Ba(OH)2]  and  can  thus  be  determined.  E.  S.  H. 

Fluctuations  of  composition  in  a  system  of 
molecules  in  chemical  equilibrium.  F.  G.  Don- 
nan,  E.  Teller,  and  B.  Topley  (Phil.  Mag.,  1937, 
[vii],  24,  981 — 1001). — Consideration  is  given  to  the 
fluctuations  in  an  enclosed  vol.  and  in  an  <£  open  ” 
vol.  (small  vol.  forming  part  of  a  larger  closed  system 
of  the  same  sort)  containing  mols.  in  chemical  equili¬ 
brium  at  const,  temp.  F.  J.  L. 

Degree  of  ionisation  of  binary  electrolytes  and 
the  hydration  of  their  ions.  B.  H.  van  Ruyven 
(Rec,  trav.  chim.,  1937  ,  56,  1111— 1132).— A  crit. 
review  of  published  work.  E.  S.  H. 

Dissociation  constants  of  alkyl-substituted 
benzoic  and  pbenylacetic  acids.  J.  W.  Baker, 
J.  F.  J.  Dippy,  and  J.  E.  Page  (J.C.S.,  1937,  1774— 
1779). — Recorded  vals.  of  K  X  105  at  25°  are  : 
p-C6H4Et-CO*H,  4*435;  p-C6H4Pr^*C02H,  4-43;  p- 
C6H.Buy*C02H,  3-98;  p-C6H4EfCHvC0oH,  4-24;  p- 
C6H4P^CH2-C02H,  4*06;  p-C6H4Buy-CH2-C02H, 

3*825.  It  is  suggested  that  these  and  earlier  data  for 
BzOH,  CH2Ph*C02H,  and  the  p-Me-substituted  acids 
are  not  inconsistent  with  the  postulates  regarding 
the  electron-release  capacity  of  alkyl  groups  and  that 
the  small  differences  in  the  K  vals.  may  be  due  to 
differing  heat  capacity  and  entropy  effects.  On  the 
other  hand,  the  partial  inversion  found  in  the  benzoic 
series  can,  it  is  thought,  be  explained  on  the  Baker- 
Nathan  theory.  C.  R.  H. 

Determination  of  dissociation  constants  of 
ammonium  hydroxide  and  water  from  buffer 
capacity.  S.  Kilpi  (Z.  physikal.  Chem.,  1937, 
180,  464 — 474). — The  dissociation  const,  of  NH40H 
in  alkali  chloride  and  NaOAc  solutions  has  been 


obtained  by  measuring  the  buffer  capacity.  From 
measurements  of  the  buffer  capacity  of  NH40Ac 
solutions,  the  vals.  of  the  ionic  product  for  H20  in  aq. 
KC1  and  NaCl  solutions  have  been  derived.  R.  C. 


Physical  chemistry  of  amino-acids,  peptides, 
and  related  substances.  IX.  Dissociation  con¬ 
stants  of  amino-acid  derivatives.  M.  Ztef  and 
J,  T.  Edsall  (J.  Amer.  Chem.  Soc.,  1937,  59,  2245 — 
2248;  cf.  A.,  1933,  781). — Dissociation  consts.  have 
been  determined  using  the  formula  pKf  =  pn  *-|- 
log  [(a  —  [H*])/(6  +  (H*|)],  where  a  is  the  stoicbeio- 
metric  concn.  of  the  acidic  form  of  the  mol.  studied 
and  b  that  of  the  conjugate  basic  form.  The  vals. 
obtained  for  pK'  are  :  hydantoic  acid  3*80,  glycyl- 
glycinehydantoic  acid  3*54,  acetylglycine  3*60,  chloro- 
acetylglycinc  3*37,  formylglycine  3*42,  Ar-carbethoxy- 
glycine  3-65,  hydantoin  9*12,  5  :  5-dimethylhydantoin 
9*19,  glycineamide  7*93,  O-methyHsocarbamide  hydro¬ 
chloride  9*72.  The  influence  of  the  peptide  linking 
on  the  dissociation  is  discussed.  E.  S.  H. 


Salt  action  on  the  ionisation  of  acetic  acid  and 
hydrolysis  of  the  acetate  ion.  H.  S.  Harned  and 
F.  C.  Hickey  (J.  Amer.  Chem.  Soc.,  1937,  59,  2303 — 
2304). — The  ionisation  of  AcOH  in  aq.  LiCl,  KC1, 
and  BaCl2  at  25°  has  been  calc,  from  e.m.f.  measure' 
ments  of  the  cells  H2  AcOH(M),MCln(m)|AgCl-Ag. 
Combining  the  results  with  data  derived  from  the  cells 
H2|MOH(m0),MCln(w0)|AgCl-Ag,  the  salt  effect  on  the 
reaction  OAc'  +H20  AcOH  +  OH'  has  been  deter¬ 
mined.  The  eonen.  term  ?%cohwoh  woac  hi  the  salt  solu¬ 
tions  has  been  evaluated ;  its  variation  with  salt  concn. 
is  large  in  LiCl  and  BaCl2  solutions.  E.  S.  H. 

Ionic  activity  coefficient  product  and  ionis¬ 
ation  of  water  in  uni-univalent  halide  solutions  : 
a  numerical  summary.  H,  S,  Harned  and  M,  A. 
Cook  (J.  Amer.  Chem.  Soc.,  1937,  59,  2304—2305).— 
Equations  and  numerical  parameters  relating  to  H20 
in  solutions  of  K,  Na,  and  Li  chlorides  and  bromides 
over  wide  temp,  ranges  at  at.  eonens.  >3m  are  derived. 


E.  S.  H. 

Electrolyte  action  with  acetic  acid.  II.  Ionic 
activity  coefficients  in  aqueous  ammonium  and 
alkali  chloride  solutions.  S.  Kilpi  and  A.  Mere- 
toja  (Z.  physikal.  Chem.,  1937,  180,  264—280),— 
Ionic  activity  coeffs.,/,  for  AcOH  in  the  above  solutions 
at  18°  and  25°  have  been  calc,  from  measurements  of 
H2  electrode  potentials  and  the  dissociation  consts. 
previously  determined  (A.,  1937,  I,  516).  Inter¬ 
polation  formuke  for  the  calculation  of  /  have  been 
derived.  The  activity  of  undissociated  AcOH  in¬ 
creases  with  the  salt  concn.  A  solution  0*1n  in  respect 
of  KC1  and  AcOH  is  a  convenient  reference  solution 
for  -pn  measurements.  R.  C. 

Thermodynamics  of  aqueous  hydrochloric 
acid-hydrobromic  acid  mixtures  at  constant 
total  molality.  B.  B.  Owen  and  T.  E.  Cooke, 
jun.  (J.  Amer.  Chem.  Soc.,  1937,  59,  2277 — 2279). — 
The  Ag-AgBr  electrode  gives  reproducible  results  in 
aq.  HBr-HCl  over  a  7-fold  change  in  relative  concn. 
The  activity  coeff.  of  HBr  in  presence  of  HC1  at 
0—45°  is  given  by  —  log  ynBrdici)  =  log  m  +  1  /2  log  x  + 
(E  —  E0)j2k,  where  m  is  the  total  molality,  E0  the 
e.m.f.  of  the  cell  containing  HBr  at  unit  activity, 
and  k  =  0-00019844T.  The  rate  of  variation  of 
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log  y  for  HC1  in  the  mixtures  is  of  the  same  order  of 
magnitude,  but  of  opposite  sign ;  its  temp,  coefl.  is 
also  negative.  E.  S.  H. 

Thermodynamics  of  aqueous  potassium  chlor¬ 
ide-lithium  chloride  mixtures  at  constant  total 
molalities.  B.  B.  Owen  and  T.  F.  Cooke,  jun. 
(J.  Amer.  Chem.  Soc.,  1937,  59,  2273— 2276).— The 
variation  of  the  v.p.  of  solutions  containing  varying 
amounts  of  LiCl  and  KC1  at  a  const,  total  molality 
(1,  2,  or  3m)  has  been  determined  at  25°  by  the  iso- 
piestic  method.  The  osmotic  coell.  is  a  quadratic 
function  of  the  relative  composition.  E.  S.  H. 

Thermodynamic  properties  of  solutions  of 
amino-acids  and  related  substances.  II.  Activ¬ 
ity  of  aliphatic  amino-acids  in  aqueous  solution 
at  25°.  P.  K.  Smith  and  E.  R.  B.  Smith  (J.  Biol. 
Chem.,  1937,  121,  607—613;  cf.  A.,  1937,  I,  136).— 
The  osmotic  and  activity  coeffs.  of  dZ-alanine,  di¬ 
et--  ainino-?i- butyric,  d/-a-amino-?t-valeric,  and  a-amino- 
zsebutyric  acids,  and  dZ-valine  have  been  determined 
at  25°  by  an  isopiestic  method  with  sucrose  as  reference 
substance.  J.  W.  S. 

Determination  of  the  activities  of  electrolytes 
by  the  ultracentrifuge.  C.  Drucker  (Z.  physikal. 
Chem.,  1937,  180,  359 — 377). — The  sedimentation 
equilibria  in  aq.  KI,  KI03,  NaI0,f  LilCh,  CsI03, 
HI03,  AgC104,  T1C104,  T12S04,  CdS04,  Cdl2,  KCdI3, 
and  KHgCl3  have  been  determined  by  the  ultra¬ 
centrifuge  method  of  Pedersen  (A.,  1934,  1170). 
The  calc,  activity  gradients  are  compared  with  the 
concn.  distribution  indicated  by  e.m.f.  and  f.p. 
depression  measurements.  J.  W.  S. 

Complex  formation  of  ferric  ions  with  chloride 
ions.  M.  Holler  (J.  Physical  Chem.,  1937,  41, 
1123 — 112S). — It  is  assumed  that  aq.  FeCl3  contains 
[Fe(H20)G]"*  and  [Fe(H20)5Cl]”  and  from  potential 
measurements  at  25°  for  Pt|(FcCl2  FeCl3  +  HC1) 
against  a  KCl-Hg0Cl2  electrode,  it  is  estimated  that 
[(Fe[H20]5Cl)’*]/[(Fe[H20]6)’*,][CT]  =  4*1. 

F.  R.  G. 

Equilibria  in  solutions  of  cadmium  and  zinc 
oxalates.  W.  J.  Clayton  and  W.  C.  Vosburgh 
(J.  Amer.  Chem.  Soc.,  1937,  59,  2414 — 2421). — The 
solubility  products  of  Cd  and  Zn  oxalates,  derived 
from  e.m.f.  measurements  for  the  cell  Cd(Ag)|CdC204 
(sat.),  K2C204,KHC204,  quinhydrone  Pt  and  the 

corresponding  Zn  cell,  are  2*78  X  1(H  and  2*47  X 
10~9,  respectively,  at  25°.  The  solubilities  of  Cd  and 
Zn  oxalates  in  H20,  in  aq.  CdS04  or  ZnS04,  and  in  aq. 
K2C204  have  been  determined  at  25°.  The  ionisation 
consts.  are  :  CdC204  3*0  x  1(H,  ZnC204  2*1  x  KH 
at  25°.  The  solutions  contain  only  small  amounts  of 
Cd(C204)2"  or  Zn(C204)2" ;  the  instability  const,  of 
these  complex  ions  has  been  calc.  E.  S.  H. 

Equilibrium  of  the  semiquinone  of  phenan- 
threne-3-sulphonate  with  its  dimeric  compound. 
L.  Michaelis  and  E.  S.  Fetcher,  jun.  (J.  Amer. 
Chem.  Soc,,  1937,  59,  2460 — 2467). — Equilibrium 
exists  between  4  forms  of  the  dye  :  (a)  the  oxidised, 
(6)  the  reduced,  (a)  the  intermediate  semiquinone 
radical,  (d)  the  intermediate  valency-saturated  di¬ 
meric  compound  of  the  radical.  The  existence  of  the 
dimeride  is  favoured  by  increasing  the  total  concn.  of 


the  dye.  In  alkaline  solution  the  main  intermediate 
form  is  the  radical,  especially  at  low  concns. ;  in  acid 
solution  the  radical  exists  only  in  extremely  small 
amounts.  The  dimeric  form  is  scarce  when  the  total 
concn.  of  dye  is  low,  but  may  increase  considerably 
at  high  concns.  Increase  of  alkalinity  increases  the 
total  amount  of  intermediate  forms  and  also  the 
fraction  of  this  which  is  in  the  form  of  a  radical. 
The  equilibrium  consts.  for  semiquinone  formation, 
dimeride  formation,  and  dimerisation  have  been 
evaluated  for  acid  and  alkaline  solutions.  E.  S.  H. 

Photo-electric  extinction  measurements  on 
alkaline  phenolphthalein  solutions.  S.  Boe- 
forss  and  I.  Leeen  (Z.  anorg.  Chem.,  1937,  234, 
239 — 252). — Using  apparatus  previously  described 
(A.,  1935,  722)  it  is  found  that  Beer’s  law  holds  for  the 
red  phenolphthalein  solutions  over  a  20-fold  range  of 
concn.  The  kinetics  and  equilibrium  in  the  reaction 

co2'-cch4*c(:c6h4:o)*cgh4-0'  +  oir  ^ 

C02'*CGH4*C(0H)(CGH4*0')2  have  also  been  studied. 
Both  the  velocity  coeils.  and  the  equilibrium  const, 
are  markedly  influenced  by  neutral  salts,  and  there  is  a 
small  sp.  influence  of  the  various  cations.  EtOH 
shifts  the  equilibrium  to  the  left.  F.  J.  G. 

Transition  temperature  of  gypsum  to  an¬ 
hydrite.  A.  E.  Hill  (J.  Ainer.  Chem.  Soc.,  1937, 
59,  2242 — 2244). — The  solubility  of  CaS04  in  H20  has 
been  determined  at  35°,  45°,  and  65°.  Comparison 
with  published  data  for  CaS04,2H20  shows  that  the 
transition  temp,  is  about  45°.  E,  S.  H. 

Thermal  dissociation  of  higher  sulphides  of  tin. 
J.  I.  Gerasimov,  E.  Y.  Kruglova,  and  N.  D.  Rozen- 
BLUM  (J.  Gen;  Chem.  Russ.,  1937,  7,  1520 — 1524). — 
SnS2  dissociates  at  >650°  to  form  S^Sg,  which  give3 
Sn4S-  at  700°  and  SnS  at  800°.  The  so-called  inter¬ 
mediate  sulphides  are  in  reality  solid  solutions  of  the 
above  three  sulphides.  R.  T. 

Anhydrous  chlorides  of  chromium.  H.  A. 
Doerner  (U.S.  Bur.  Mines,  Tech.  Paper  577,  1937, 
51  pp.). — The  prep,  of  pure  anhyd.  CrCl2  and  CrCl3 
is  described.  V.p.  of  CrCl2  and  equilibrium  concns. 
in  the  reaction  CrCl2  +  H2  —  Cr  +  2HC1  have  been 
determined.  V.p.  and  dissociation  pressures  of 
CrCl3  are  complicated  by  the  formation  of  CrCl4 
(not  isolated).  Equilibrium  concns.  for  the  reaction 
2CrCl3  Cl2  ~  2CrCl4  are  given,  and  employed  to 
calculate  partial  pressures  of  CrCl3.  All  the  data  are 
treated  thermodynamically,  and  tables  of  thermo¬ 
dynamic  consts.  are  given.  F.  L.  U. 

Chemical  equilibrium  between  uni-  and  bi¬ 
valent  copper  ions  in  presence  of  metallic  copper. 
C.  T.  Kawassiadis  (Praktika,  1935,  10,  391 — 399; 
Chem.  Zentr.,  1936,  i,  3988), — Equilibrium  data  for 
the  reaction  Cu  -j-  CuS04  =  Cu2S04  at  50 — 200° 
in  presence  of  H20  are  recorded.  Rise  in  temp, 
favours  the  formation  of  Cu2S04.  H.  J.  E. 

Furfurylidene-  andbenzylidene-phenol  systems 
and  their  fusion  diagrams.  V.  V.  Tschelincev 
(Compt.  rend,  Acad.  Sci.  U.R.S.S.,  1937,  16,  347 — 
350;  cf.  A.,  1936,  1241).— Curves  are  recorded  for 
mixtures  of  mono-  and  di-furfurylidene-  and  -benzyl- 
idene-acetone  with  o-r  w-,  and  p-C6H4(OH)2. 
Maxima  occur  with  colour  change  at  simple  mol. 
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compositions  which  indicate  the  new  phenol-ketone 
complexes  :  [X.4A],  [X.2A],  [X.2J5],  [XJ3],  [2X.B], 
where  X  =  C6H,(OH)2,  A  —  R*CHICH'COMe,  B  — 
(R’CH!CH)2CO.  These  org.  complexes  are  explained 
by  quadrivalency  in  the  ketonic  0.  I.  McA. 

System  lithium  sulphate,  cadmium  sulphate, 
and  water  at  30°.  H.  Parks,  M.  Patterson, 
and  W.  C.  Vosbtjrgh  (J.  Amer.  Chem.  Soc.,  1937, 
59,  2141 — 2142). — Solubility  data  are  recorded. 

There  is  no  evidence  of  the  existence  of  a  double  salt. 

E.  S.  H. 

Calcium  arsenates.  Three-component  sys¬ 
tem  calcium  oxide-arsenic  oxide-water.  0.  A. 
Nelson  and  M.  M.  Haring  (J.  Amer.  Chem.  Soc., 
1937,  59,  2216 — 2223). — Equilibria  at  62°  have  been 
determined  and  the  solid  phases  examined  by  micro¬ 
scopical  and  X-ray  methods.  The  existence  of 
CaHAs04,  Ca5H2(As04)4j5H20,  Ca3(As04)2,2H20,  and 
4CaO, AsoO^xH^O,  but  not  the  reported 
10CaO,3As2O5,4H2O,  has  been  established. 

E.  S.  H. 

Heterogeneous  equilibria  in  aqueous  solutions 
of  the  sodium  salts  of  the  vanadic  acids  at  30°. 
S.  J.  Kiehl  and  E.  J.  Manfred o  (J.  Amer.  Chem. 
Soc.,'  1937,  59,  2118— 2126).— The  system  V205- 
Na20-H20  at  30°  has  been  studied.  The  solid 
phases  stable  in  contact  with  solution  at  30°  are  : 
Na0H,H20,  NasV04,2’5H20,  Na3V04,7H20, 

Na3V04,12H20,  Na4V205,18H20,  NaV03,2H20, 

Xa4F6017,12//o0,  and  V205.  Convenient  apparatus 
for  sampling  and  determining  the  d  of  a  liquid  phase  is 
described.  E.  S.  H. 

Reciprocal  salt-pair  (NH4)2S04  +  2KC1^±: 
K2S04  ±  2NH4C1  in  water  and  in  ammonia- 
water  at  25°.  A.  E.  Hill  and  C.  M.  Loucks  (J. 
Amer.  Chem.  Soc.,  1937,  59,  2094 — 2098). — Solubility 
data  are  recorded.  The  solid  phases  are  solid  solutions 
of  NH4C1  +  >2*5%  of  KC1,  KC1  ±  >16-6%  of 
NH4C1,  and  KjSC^  +  (NH4)2S04  in  all  ratios. 

E.  S.  H. 

Formation  of  an  organic  ternary  molecular 
compound.  I.  System  antipyrine-quinol- 
pyrocatechol.  K.  Hrynakowski  and  F.  Adamanis 
(Bull.  Soc.  chim.,  1917,  [v],  4,  1815— 1825).— A 
ternary  compound  is  not  formed  in  this  system, 
although  4  binary  compounds  have  been  recognised. 
The  system  has  6  eutectic  points ;  the  corresponding 
temp,  and  compositions  have  been  determined. 

E.  S.  H. 

Sign  and  symbol  of  heat  of  reaction.  H.  J.  S. 
Sand  (Nature,  1937, 140,  809 — 810).— Certain  recom¬ 
mendations  of  the  report  of  the  Joint  Committee  of 
the  Chemical,  Faraday,  and  Physical  Societies  on 
symbols  and  conventions  are  criticised.  L.  S.  T. 

Thermochemistry  of  perchloric  acid  and 
perchlorates.  C.  F.  Goodeve  and  A.  E.  L.  Marsh 
(J.C.S.,  1937,  1816 — 1819). — The  heat  of  reaction  of 
C1207  with  excess  of  H20  is  —  50-0 ±0*5  kg. -cal.  per 
g.-mol.  of  C1207.  There  is  no  evidence  for  the  form¬ 
ation  of  a  stable  C1207,H20.  The  slow  rate  of 
dissolution  of  CL07  in  H20  suggests  a  limited  solubility 
of  HC104  in  Clad..  From  the  heats  of  dissolution  and 
formation  of  C1207,  the  calc,  heat  of  formation  of  aq. 
HC104  is  — 31  -65  kg. -cal.  Calc,  heats  of  formation 


of  cryst.  salts  are  :  NaC104,  —93  0;  KC104,  —1044; 
NH4C104,  -70-2;  Ba(C104)2,  -194*3  kg.-cal. 

C.  R.  H. 

Heats  of  ionisation  of  water,  ammonium 
hydroxide,  carbonic,  phosphoric,  and  sulphuric 
acids.  Variation  of  ionisation  constants  with 
temperature  and  the  entropy  change  with 
ionisation.  K.  S.  Pitzer  (J.  Amer.  Chem.  Soc., 
1937,  59,  2365 — 2371). — The  recorded  heats  of  ionis¬ 
ation  at  25°  are :  H20, 13,358  —  50  0(Z  —  25)  ±  0*15  x 
(t  —  25)2 ;  NH4OH,  865±30;  HoC03,  1S43±60; 
HC03',  3500 ±60;  H3P04,  -1S80±80;  H2P04V 
800 ±80 ;  HP04",  3500±500;  HS04',  -5200±500 
g.-cal.  per  mol.  Consideration  of  the  changes  in 
heat  content,  free  energy,  entropy,  and  heat  capacity 
with  ionisation  for  16  weak  acids  shows  that  for  all  first 
ionisations  AS0  is  approx.  —22  g.-cal.  per  mol.  and 
A Cp  approx.  —40  g.-cal.  per  mol.  From  these 
generalisations  a  formula  is  developed,  which  gives  the 
approx,  ionisation  const,  over  a  range  of  temp,  when 
a  single  experimental  val.  is  known  :  log  K  =  const./ 
T  ±  53*78  —  20  log  T,  If  several  vals.  are  available, 
the  form  log  K  =  A  ±  BjT  ±  20  log  T  may  be  used. 

E.  S.  H. 

Hydrazine  :  heats  of  dissolution  of  hydrazine 
and  hydrazine  hydrate  at  25°.  V.  C.  Bushnell, 
A.  M.  Hughes,  and  E.  C.  Gilbert  (J.  Amer.  Chem. 
Soc.,  1937,  59,  2142— 2144).— Sp.  heats  of  aq. 
NoH4,H00  at  25°  are  recorded.  The  heat  of  dis¬ 
solution^  N2H4,H20  is  -2098  g.-cal. ;  that  of  N2H4 
is  -3895  g.-cal.  E.  S.  H. 

Thermal  data.  VII.  Heats  of  combustion 
of  seven  amino-acids.  H.  M.  Huffman,  S.  W. 
Fox,  and  E.  L.  Ellis.  V3H.  Heat  capacities, 
entropies,  and  free  energies  of  amino-acids. 
H.  M.  Huffman  and  E.  L.  Ellis  (J.  Amer.  Chem. 
Soc.,  1937,  59,  2144—2150,  2150—2152;  cf.  A., 
1936,  1341). — VII.  Data  recorded  are  :  cZZ-alanine 
386*55±0*14;  cZ-arginine  893*48±0*30,  glycine 
232*57±0*10,  d-lcucine  856*01±0*21,  Z-leucine 
855*98±0*20,  cZZ- leucine  855*23±0*21,  Z-tyrosine 
1058*34±0*37  kg.-cal.  per  mol. 

VIII.  Heat  capacities  of  cZZ-alanine,  cZ-arginine, 
cZZ-leucine,  and  Z-tyrosine  have  been  determined  over 
the  range  90 — 298°  K.  The  entropies  at  298*1°  K. 
are  31*6,  49*5,  59*9,  and  53*0,  respectively,  and  the 
corresponding  free  energies  are  —89,440,  —84,610, 
—58,490,  and  —97,750  g.-cal.  per  mol.  E.  S.  H. 

Thermodynamics  in  hydrocarbon  research. 
C.  L.  Thomas,  G.  Egloff,  and  J.  C.  Morrell  (Ind. 
Eng.  Chem.,  1937,  29,  1260 — 1267). — The  differences 
between  thermodynamic  data  calc,  from  the  heat 
capacities  at  low  temp,  and  those  calc,  from  infra¬ 
red  and  Raman  spectral  data  are  discussed.  From 
recent  data  it  is  deduced  that  the  standard  free 
energies  of  formation  of  straight- chain  hydrocarbons 
CrtH2rt+2  are  given  by  AG%  =  — 10,550  —  5890ft  ± 
25'2nT  —  2*2 T  g.-cal.  per  mol.,  when  n  >  1,  and  those 
of  olefines  of  the  form  Cn_.2H2„_3*CH:CH2  by  AG°t ■= 
20,321  —  5835ti —  33-26T  ±  24*52;iT  g.-cal.  per  mol., 
when  n  >  2.  From  the  latter  expression  it  is  inferred 
that  such  olefines  should  be  interconvertible  in 
presence  of  catalysts  at  611°  K.  with  zero  standard 
free  energy  change.  Data  for  42  hydrocarbons  are 
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recorded  and  possibilities  of  reaction  at  various  temp, 
discussed.  J.  W.  S. 

Electrical  conductances  of  standard  potassium 
chloride  solutions  throughout  the  temperature 
range  0 — 25°.  R.  W.  Bremner  and  T.  G.  Thomp¬ 
son  (J.  Amer.  Chem.  Soc.,  1937,  59,  2372—2374).— 
Results  for  0-1  and  0-01  “  demal  ”  standard  KC1 
solutions  at  5°,  10°,  15°,  and  20°  are  recorded.  The 
accuracy  is  0-001 — 0-01%.  An  equation  which  fits 
these  and  other  published  data  has  been  derived ;  it 
predicts  a  point  of  inflexion  in  each  temp.-conductance 
curve.  E.  S.  H. 

Conductivity  of  hydrochloric  and  phosphoric 
acid  in  presence  and  absence  of  hydrogen  sul¬ 
phide.  H.  Jablczynska-Jedrzejewska  and  J. 
Groyecka  (Rocz.  Chem,,  1937,  17,  392 — 397). — 
The  conductivity  of  aq.  HC1  or  H3P04  falls  with 
increasing  [H2S],  probably  owing  to  the  reaction 
HgS  +  H'  [HaS]\  R.  T. 

Conductance  of  salts  in  H20~D20  mixtures. 
J.  P.  Chittum  and  V.  K.  La  Mer  (J.  Amer.  Chem. 
Soc.,  1937,  59,  2425 — 2430). — Equiv.  conductances 
of  approx.  0-02N-LiCl,  -NaCl,  and  -KOAc  in  H20-D20 
mixtures  have  been  determined  at  25*0°.  The 
mobilities  of  the  ions  in  D20  have  been  calc.  In 
passing  from  H20  to  D20  the  transference  no.  of  Li’ 
decreases  by  about  2%;  the  other  ions  are  less 
affected.  The  influence  of  vj  on  conductance  has 
been  -examined.  The  stoicheiome  trie  dissociation 
const,  of  AcOH  in  D20  has  been  derived.  The  temp, 
coeff.  of  equiv.'  conductance  of  NaCl  solutions  in 
D20  is  >  in  H20  at  25^5°.  .  E.  S.  H. 

Effect  of  viscosity  on  ionic  mobilities.  D. 
Belcher  (Nature,  1937,  140,  810). — The  influence  of 
increasing  [PhOH]  on  the  equiv.  conductance  of 
KHn-HCI  at  25°  has  been  determined.  For  [PhOH] 
up  to  0-3n,  the  equiv.  conductance  oc  the  relative 
fluidity  of  the  PhOH  solution.  The  bearing  of  this 
result  on  the  interpretation  of  dissociation  consts.  is 
discussed.  L.  S.  T. 

Electrochemical  behaviour  of  rhodium.  IV. 
Transport  andpH  measurements  in  hydrochloric 
acid  and  aqueous  solutions  of  rhodium  trichlor¬ 
ide.  G.  Grtjbe  and  H.  Autenrieth  (Z.  Elektro- 
chem.,  1937,  43,  880 — 886). — On  electrolysis  of 
solutions  of  RhCl3  containing  HC1,  Rh  migrates  to  the 
anode,  the  migration  being  greatest  when  there 
are  from  two  to  three  mols.  of  HC1  per  mol.  of  RhCl3. 
These  solutions  contain  complex  acids  such  as 
H2RhCl5  or  H3RhClG,  but  the  complex  anion  is  partly 
dissociated  into  Rh" ’  and  Cl'.  On  evaporation  of 
a  solution  of  RhCl3  in  cone.  HC1  a  compound 
H2RhCl5,4H20  is  obtained.  In  aq.  solutions  of 
RhCl3  the  amount  of  Rh  migrating  to  the  cathode  is 

that  which  would  correspond  with  simple  ionisation. 
In  such  a  solution  a  complex  acid  such  as 
H3[RhCl3(OH)3]  is  formed,  a  view  which  is  supported 
by^H  measurements.  In  2*7lM-RhCl3  [H*]  =  0-97 5n. 

F.  J.  G. 

Electrochemical  study  of  the  ternary  system 
AlCl3-NaCl-PhN02.  A.  M.  Rtxban  (J.  Gen. 
Chem.  Russ.,  1937,  7,  1419 — 1426).— Conductivity  in 
the  system  increases  parallel  with  [NaCl],  whilst  with 


increasing  [A1C13]  it  passes  through  a  max.  Na  is 
deposited  at  the  cathode.  R.  T. 

Potential  of  the  normal  and  the  decinormal 
calomel  electrodes  at  temperatures  ranging  from 
12-5°  to  91°.  H.  T.  S.  Britton  and  G,  Welford 
(J.C.S.,  1937,  1846— 1848).— Data  for  12-5°,  25°, 
34°,  53°,  63°,  75°,  and  91°  are  recorded.  C.  R.  H. 

Temperature  coefficient  of  the  standard  silver 
electrode.  Entropy  of  silver  ion.  J.  J.  Lingane 
and  W.  D.  Larson  (J.  Amer.  Chem.  Soc.,  1937,  59, 
2271— 2273).— The  temp,  coeff.  of  the  theoretical 
cell  Ag|Ag’(a  =  1)|H’(&  =  l)jH2(l  atm.),  derived 
from  measurements  of  the  temp,  coeffs.  of  cells  of 
the  type  Ptlquinhydrone(s),  HC104(C,1)|HC104(Cri), 
AgN03((72)|Ag  (where  CX^>C2),  is  +  0*967+0*004 
mv.  per  degree  at  25°.  The  calc,  standard  entropy 
of  Ag*  at  25°  is  16*7  g.-cal.  per  degree  per  mol. 

E.  S.  H. 

Measurement  of  the  molal  ferric-ferrous 
electrode  potential.  W.  C.  Scheme,  M.  S.  Sher¬ 
rill,  and  S.  B.  Sweetser  (J.  Amer.  Chem.  Soc., 
1937,  59,  2360— 2365).— The  molal  Fe"-Fe"  electrode 
potential,  derived  from  e.m.f.  measurements  of 
the  cell  Pt,H,[HC104(c1),Fe(C104)3(c3)I  HC104(cx), 
Fe(C104)2(c2)|Pt,~  is  -0-7701  v.  The  formal  Fe*"- 
Fe"  electrode  potentials  for  Fe(C104)3-Fc(C104)2 
mixtures  in  aq.  HC104  for  ionic  strengths  of  0-1  to  1-0 
are  recorded;  over  the  ionic  strength  range  0-5 — 1*0 
the  val.  is  —0*741  v.  A  method  for  the  determination 
of  free  acid  in  presence  of  Fe‘"  and  Fe"  is  described. 

E.  S.  H. 

Electrode  potential  of  thin  films  of  zinc  on 
platinum.  D.  P.  Mellor  and  H.  Mulhall  (J. 
Proc.  Rov.  Soc.  New  South  Wales,  1937,  70,  332— 
337). — Experiments  have  been  made  to  determine  the 
min.  thickness  of  Zn  which  must  be  deposited  on  Pt 
in  order  that  the  electrode  may  have  the  same  potential 
as  massive  Zn.  The  cell  Zn|ZnS04|Pt  was  short- 
circuited  until  the  e.m.f.  fell  to  0-05  v.  and  the 
amount  of  Zn  deposited  was  determined.  The  thick¬ 
ness  of  the  layer  is  found  to  depend  on  the  nature  of 
the  electrolyte  and  the  rate  of  deposition  of  the 
metal.  The  results  are  discussed  in  relation  to  the 
nature  of  the  Pt  surface,  and  the  effect  of  alloying 
of  the  Zn  with  the  Pt  substrate.  A.  J.  M. 

Nature  of  the  glass  electrode  potential,  m. 
Cause  of  the  asymmetry  potential  of  the  glass 
electrode.  H.  Yoshlmtjra  (Bull.  Chem.  Soc.  Japan, 
1937,  12,  443 — 452). — The  asymmetry  .  potential 
approaches  zero  when  the  H2  electrode  functions  of 
both  surfaces  of  the  electrode  membrane  approach 
each  other.  With  a  bulb  membrane  the  electrode 
function  is  generally  less  on  the  convex  than  on  the 
concave  surface,  and  the  positive  pole  of  the  asym¬ 
metry  potential  is  generally  on  the  convex  side.  With 
increasing  thickness  of  the  membrane,  the  magnitude 
of  the  asymmetry  potential  and  the  difference  between 
the  electrode  functions  decrease.  The  subject  is 
discussed  mathematically.  C.  R.  H. 

Calculation  of  the  normal  potential  of  the 
non-metal.  I.  Uhara  (J.  Physical  Chem.,  1937, 
.41,  1117 — 1121). — Relative  vals.  of  the  normal 
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potentials  of  F,  Cl,  Br,  I,  and  0  are  deduced  by  the 
author’s  method  (A.,  1936,  799).  F.  R.  G. 


Electromotive  behaviour  of  bismuth  elements. 
T.  Kurenniemi  (Ann.  Acad.  Sci.  fenn.,  1935,  A,  44, 
No.  5,  5 — 68 ;  Chem.  Zentr.,  1936,  i,  3978). — Measure¬ 
ments  for  the  cell  Bi|Bi203  dissolved  in  HCl|Hg2Cl2| 
Hg  and  for  the  corresponding  bromide  cell  are 
recorded.  H.  J.  E. 


Theory  of  limiting  currents.  II.  Limiting  cur¬ 
rents  of  cells  without  and  with  an  indifferent 
electrolyte.  D.  MacGixlavry  (Rec.  trav.  chim., 
1937,  56,  1039—1046;  cf.  A.,  1937,  I,  620).— 
Theoretical.  Formulae  for  the  limiting  currents  of 
cells  with  one  electrolyte,  and  for  the  depression 
caused  by  adding  an  excess  of  indifferent  electrolytes, 
are  derived  and  compared  with  published  data.  The 
large  depression  of  the  limiting  currents  at  the 
dropping  electrode  is  explained.  E.  S.  H. 


Thermo-galvanic  cells.  D.  RIdueescu  and 
F.  Barbulescu  (Bull.  Soc.  Chim.  Romania,  1936, 18, 
137 — 150). — Measurements  of  E  for  a  no.  of  cells 
consisting  of  two  identical  electrode  systems  at 
different  temp,  show  that  the  solution  pressure  P  in 
the  Nernst  equation  varies  only  slightly  with  temp., 
but  depends  to  a  greater  extent  on  the  concn.  of  the 
ions  in  solution.  This  is  considered  to  be  evidence 
against  the  view  that  P  may  be  regarded  as  an  osmotic 
pressure  acting  at  the  electrode  surface.  Vais,  of 
p,  7),  and  k  at  0 — 80°  for  m-  and  0*1m-CuSO4,  -ZnS04, 
-AgN03,  -Co(N03)0>  and  -KA1(S04)<>  are  tabulated. 

“  A.  J.  E.  W. 

Standardisation  of  some  buffer  solutions 
at  elevated  temperatures.  H.  T.  S.  Britton 
and  G.  Welford  (J.C.S.,  1937, 1848 — 1852). — pH  vals. 
at  12-5°,  25°,  34°,  53°,  63°,  75°,  and  91°  are  recorded 
for  the  neutralisation  of  Britton-Robinson  universal 
buffer,  and  of  its  constituents,  viz.,  0*2N-citric  acid, 
0-2n-KH2PO4,  0-2n-HBO2,  and  0*03N-diethylbarbit- 
uric  acid,  by  the  addition  of  NaOH.  The  pH  vals.  of 
the  universal  buffer  vary  little  with  temp,  below 
pn  6,  but  higher  vals.  decrease  with  rise  of  temp. 

C.  R.  H. 

Polarographic  studies  with  dropping  mercury 
cathode.  VI.  Simultaneous  polarisation  of  both 
electrodes.  V.  Majer  (Coll.  Czech.  Chem.  Comm., 
1937,  9,  457 — 464). — The  influence  of  the  electrolyte 
and  of  the  presence  of  02  on  the  variations  in  anodic 
and  cathodic  potential  accompanying  changes  in 
applied  voltage  are  discussed.  J.  S.  A. 


Cathodal  polarisation  in  electro-deposition  of 
metals  from  aqueous  solutions.  A.  Levin  and 
0.  Essin  (J.  Gen.  Chem.  Russ.,  1937,  7, 1478—1487). 
— The  potential-c.d.  curves  for  electrolysis  of  CuS04 
in  HCONH2,  or  of  AgN03  in  C5H6N,  suggest  chemical 
polarisation,  whilst  concn.  polarisation  only  is  found 
in  the  electrolysis  of  CuCl  in  HCONH2  or  of  ZnCl2 
or  Znl2  in  C5H5N,  R.  T. 


Cathodic  polarisation  in  the  deposition  of 
zinc  from  zincate  solutions.  O.  Essin  and  T. 
Beklemischeva  (J.  Phys.  Chem.  Russ.,  1937,  9, 
145 — 155), — Cathodic  potential  (i2)-c.d,  curves  have 
been  determined  for  solutions  of  ZnO  in  KOH  and  a 
formula  derived  for  the  calculation  of  concn.  polaris¬ 


ation  t]k.  The  sum  of  the  equilibrium  potential  E0  and 
the  chemical  polarisation  (overvoltage)  rix  is  calc,  by 
subtracting  tj*  from  E.  E0  +y)X  changes  rapidly 
with  c.d.,  thus  indicating  that  7]X  is  :£0.  The  over¬ 
voltage  is  of  the  type  explained  by  slow  discharge  of 
ions.  E.  R. 

Polarisation  in  the  deposition  of  alkali  metals 
on  mercury  cathodes.  0.  Essin,  M.  Losch- 
karev,  and  K.  Sofijski  (J.  Phys.  Chem.  Russ., 
1937,  9,  132 — 144). — Cathode  pofcential-c.d.  curves 
have  been  determined  (a)  with  a  Hg-jet  electrode,  and 
(6)  with  a  stationary  Hg  electrode  and  a  mixer.  In 
both  cases  the  polarisation  is  a  function  of  c.d.  and 
the  form  of  this  function  indicates  that  the  polarisation 
is  due  to  the  slow  diffusion  of  the  alkali  metal  into  Hg 
rather  than  to  the  slow  discharge  of  ions.  E.  R. 

Theory  of  many-electrode  electrochemical 
systems  and  its  application  to  corrosion  prob¬ 
lems.  II.  Three-electrode  galvanic  systems. 
N.  D.  Tomaschov  (J.  Phys.  Chem.  Russ.,  1937,  9, 
43 — 63). — A  Cd  electrode  was  immersed  in  an  electro¬ 
lyte  between  a  Pt  anode  and  a  Zn  cathode  and 
connected  to  various  parts  of  the  external  circuit. 

•  Direction  and  strength  of  the  current  in  the  inter¬ 
mediate  electrode  were  determined  in  relation  to  its 
position  in  the  liquid,  to  the  resistances  of  the  external 
circuit  on  both  sides  of  the  branching,  and  to  the 
conditions  of  electrolysis.  E.  R. 

The  of  distilled  water,  and  hydrolysis  of 
ammonium  sulphate,  nitrate,  chloride,  and 
acetate.  J.  A.  Cranston  and  H.  F.  Brown  (Trans. 
Faraday  Soc.,  1937,  33,  1455 — 1458;  cf.  A.,  1937, 
I,  245). — The  pn  of  pure  H20  has  been  measured  with 
a  glass  electrode  and  the  results  of  Ellis  and  Kichl 
(A.,  1936,  38)  are  confirmed.  The  hydrolysis  consts. 
of  NH4N03  and  NH4C1,  calc,  from  pa  vals.  at  dilutions 
from  OTn,  are  L4  x  10”10  at  15°.  (NH4)2S04  gives 

higher  pir  vals.  than  the  others  at  corresponding  concns. 
The  pn  of  NH40Ac  is  substantially  unchanged  by 
dilution.  F.  L.  U. 

Electron  affinity  of  free  radicals.  XII.  A F 
of  addition  of  sodium  to  organic  compounds 
by  the  potentiometric  and  analytical  methods. 
N.  B.  Keevil  (J.  Amer.  Chem.  Soc.,  1937,  59,  2104 — 
2107;  cf.  A.,  1936,  1205). — Determinations  of  the 
free  energy  of  addition  of  Na  to  fluorenone,  C2Ph4, 
didiphenylenediphenylethane,  and  ay-bisdiphenylene- 
p-phenylallyl  have  been  made  by  the  e.m.f.  and 
analytical  methods  formerly  described.  Good  agree¬ 
ment  between  the  two  sets  of  results  is  obtained. 

E.  S.  H. 

Sugar  alcohols.  IX.  Physicochemical  study 
of  the  erythritan-boric  acid  complex.  J.  C. 
Krantz,  jun.,  E.  F.  Beck,  and  C.  J.  Carr  (J.  Physical 
Chem.,  1937,  41,  1087—1090;  cf.  A.,  1936,  1463).— 
Increase  of  the  erythritan  :  H3B03  ratio  diminishes  the 
pn  whilst  dilution  of  the  complex  has  the  opposite 
effect.  Change  of  temp,  is  without  influence.  The 
val.  of  n  in  log  (H3B03  +  n  log  [erythritan])  -f*  K  — 

.  —  2 pn  is  1-3,  which  agrees,  contrary  to  Boeseken,  with 
the  val.  for  fructose.  F.  R.  G. 

Determination  of  reaction  velocity  and  velocity 
constants  of  bimolecular  reactions.  A.  Lotteri 
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(Annali  China.  Appl.,  1937, 27,  439 — 444). — A  theoret¬ 
ical  derivation  of  the  abs.  val.  of  the  velocity  coeff. 
of  a  bimol.  reaction,  and  the  reaction  velocity  equation, 
expressing  the  yield  as  a  function  of  time,  is  given. 

L.  A.  O’N. 

Extrapolation  to  zero  decomposition.  D.  N. 
Andreevski  (J.  Phys.  Chem.  Russ.,  1937,  9,  64 — 
70). — A  theoretical  discussion  of  the  method  of 
identifying  the  primary  products  of  a  decomp, 
reaction  by  extrapolation  to  the  beginning  of  the  pro¬ 
cess.  E.  R. 

Chemical  reactions  as  an  intramolecular 
diffusion  phenomenon.  II.  J.  A.  Christiansen 
(Z.  physikal.  Chem.,  1937,  B,  37,  374 — 386;  cf.  A., 

1936,  1072). — From  an  equation  for  the  “  internal 

activity  99  of  an  atom  in  a  mol.  the  equation  k  — 
[D/47T'\/(a6)]e~z,^(a-i-^)  has  been  deduced  for  the 
velocity  coeff.  of  a  reaction.  Here  a,  6,  and  l  can  be 
determined  from  the  potential  curve,  a  cc  the  temp. 
(k.),  T ,  and  b  may  be  some  other  function  of  T.  The 
linear  relation  between  frequency  index  and  activ¬ 
ation  no.  (cf.  ibid.,  1204)  may  be  explained  by  the 
present  theory  if  it  is  assumed  that  the  particle 
displaced  in  the  reaction  has  an  electric  moment  and 
that  near  the  potential  max.  the  field  is  so  weak  that 
the  mean  moment  of  the  particle  is  given  by  Debye’s 
equation.  R.  C. 

JEffect  of  temperature  on  flame  speed,  and 
temperature  gradient  at  flame  front.  H.  Sachsse 
(Z.  physikal.  Chem.,  1937,  180,  305 — 313). — By 
measuring  the  height  of  the  inner  cone  of  a  Bunsen 
flame  the  relation  between  the  flame  speed,  v>  in 
mixtures  of  02  with  CH4,  C2H6,  and  C3H8  and  the  02 
content  and  the  temp.,  0,  at  which  the  gas  mixture  is 
preheated  has  been  studied.  With  rising  0,  v  increases 
only  slowly,  the  rise  being  due  solely  to  the  approach 
of  0  to  the  inflammation  temp.,  (ty  The  rate  of  the 
combustion  reaction  has  no  appreciable  effect  on  v 
or  on  the  temp,  gradient  at  the  flame  front.  Owing 
to  the  induction  period  preceding  ignition,  the 
observed  0X  is  the  lower  the  more  time  is  allowed 
for  inflammation  to  occur.  R.  C. 

Thermal  decomposition  of  dimethyl  sulphite. 
R.  C.  Wood  and  H.  A.  Taylor  (J.  Physical  Chem., 

1937,  41,  1091 — 1099).— Decomp,  data  over  the  range 

360 — 390°/10 — 250  mm.  indicate  that  the  mechanism 
involves  free  radicals  producing  CH4,  CO,  S02,  H2, 
and  Me2S02.  No  Me.,0  could  be  detected.  The 
activation  energy  of  M!e2S03  is  55,000  g.-cal.  It  is 
suggested  that  Prinz  (A.,  1884,  1255)  worked  with 
EtS02-OEt,  not  (EtO)2SO.  F.  R.  G. 

Kinetics  and  mechanism  of  decomposition 
of  hydrocarbons.  V.  Thermal  decomposition 
of  dodecane,  pgS-trimethylpentane,  and  (3c-di~ 
methylhexane .  A.  I.  Dintzes  and  C.  I.  Klabina. 
VI.  Kinetics  of  decomposition  of  ethane  at 
reduced  pressures.  A.  I.  Dintzes,  A.  Kviatkov- 
ski,  A.  D.  Stepuchovitsch,  and  A.  V.  Frost  (J.  Gen. 
Chem.  Russ.,  1937,  7,  1507—1514,  1754—1761).— 
V.  The  composition  of  the  reaction  products  obtained 
by  pyrolysis  (500 — 570°)  of  Ps-dimethylhexane  and 
ppS-trimethylpentane  is  in  good  agreement  with  that 
expected  on  the  basis  of  Rice’s  theory  (A.,  1931,  819), 


whilst  in  the  case  of  ra-C^Hog  more  C2H4  and  less  CH4 
are  produced  than  would  follow  from  this  theory. 

VI.  The  rate  of  decomp,  of  C2H6  at  600°  is  inversely 
oc  pressure,  at  1 — 60  mm.  The  velocity  of  decomp, 
falls  progressively,  probably  owing  to  attainment  of 
equilibrium  conditions  at  >60  mm.,  and  at  <60  mm. 
owing  to  the  inhibitive  action  of  some  unidentified 
reaction  product.  Addition  of  CH2ICHMe,  but  not 
of  C2H4  or  ?l-C4H8,  retards  decomp,  of  C2HG  at  >60 
mm.  and  612°.  R.  T. 

Mechanism  of  polymerisation  reactions.  H. 
Mash  (Naturwiss.,  1937,  25,  753 — 757). — A  review. 

Kinetics  of  polymerisation. — See  A.,  II,  3. 

Decomposition  of  hypochlorites.  III.  Kin¬ 
etics  of  decomposition  of  aqueous  hypochlorites 
in  presence  of  ammonia.  A.  P.  Zakoschtschi- 
kov,  R.  G.  Neshelskaja,  and  N.  A.  Pichunova  (J. 
Appl.  Chem.  Russ.,  1937,  10,  1380— 1402).— The  rate 
of  decomp,  of  NaOCl  in  presence  of  aq.  NH3  is  at  a  max. 
with  1  mol.  of  NH3  per  2  mols.  of  NaOCl.  The  re¬ 
action  is  represented  as  NH4C1  +  NaOCl  ->  NH2Cl-f- 
NaCl  +H20 ;  NH2C1  +  NaOCl  ->  NHCl2+NaOH  ;  the 
alkalinity  of  the  solution  may  thus  rise  during  the 
process  of  activated  bleaching.  The  temp,  coeff.  of 
the  process  is  1*93,  .as  compared  with  2*5  in  absence  of 
NH3;  the  velocity  of  reaction  rises  with  increasing 
pn,  to  a  greater  extent  in  cone,  than  in  dil.  solutions  of 

NaOCl.  R*  T. 

Oxidation  of  aqueous  sulphite  solutions.  III. 
Mechanisms  of  sulphite  oxidation.  P.  Baum- 
garten  and  H.  Erbe  (Ber.,  1937,  70,  [R],  2235 — 
2264;  cf.  A.,  1936,  434). — The  oxidation  of  aq. 
sulphite  has  been  studied  in  the  presence  of  sub¬ 
stances  capable  of  yielding  stable  compounds  with  the 
unstable  intermediates.  In  addition  to  Cu11  salts 
(loc.  tit.),  KS04,  HSOs,  H202,  and  the  electric  current 
have  been  used  for  oxidation  and  C5H5N,  CO(NH2)2, 
dioxan,  and  glycine  as  indicators;  NH3,  H3B03, 
alkali  fluoride,  and  excess  of  sulphite  are  useful  if 
used  at  high  concn.  All  the  indicators  have  pro¬ 
nouncedly  co-ordinativc,  unsaturated  character ; 
saturated  compounds  (SO/',  P04'",  C03")  are 

ineffective.  Three  types  of  sulphite  oxidation  are 
distinguished.  Cu11  salts  and  HS05  give  chracterist- 
ically  1-pvridiniumsulphonic  acid  (I)  in  addition 
to  SO/'  "and  S206";  2Cu”  +  C5H5N  +  S03"  ^ 
2Cu*  +  C5H5N*-S02-0~  and  S02(O0H)0'  + 
C5H5N  +  S03"  C5H5N+*S02-0~  +  S04"  +  OH'. 

Anodic  oxidation  and  KS04  do  not  afford  (I)  but  the 
vield  of  dithionate  (2S03"  —  2c  ->  S206"  and 
S208"  +  2S03"  ->  S206"  +  2S04")  is  >  in  the 
absence  of  C5H5N  under  similar  conditions.  In 
addition  S04"  is  produced.  Only  with  KS04  are  2- 
and  3-pyridylpyridinium  salts  (II)  produced.  These 
are  produced  incomparably  more  rapidly  than  from 
C5H5N  and  KS04  alone  so  that  their  production  is 
intimately  related  to  sulphite  oxidation.  With  H202, 
even  in  presence  of  C5H5N,  S04"  is  almost  exclusively 
produced,  the  formation  of  (I)  and  (II)  not  being 
detectable.  The  presence  of  C5H5N  causes  no 
increase  of  S206".  If  oxidation  is  effected  in  presence 
of  another  indicator,  anodic  oxidation  is  accompanied 
by  formation  of  a  greatly  increased  amount  of  S406". 
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In  presence  of  NH3  anodic  oxidation,  HS04,  or  KS04, 
but  not  Cu11  salts,  cause  production  of  NH2-S03H; 
except  in  the  ease  of  anodic  oxidation  the  yield  of 
S206"  does  not  exceed  that  observed  in  H20.  Oxid¬ 
ation  in  alkaline  solution  of  approx,  const.  [OH']  is  a 
change  of  the  second  order  but  the  determinations 
do  not  permit  conclusions  with  regard  to  definite 
intermediate  reactions.  In  explanation  of  the 
changes  the  production  of  monothionic  ions  (A)  and 
. .  .  .  isomonothionic  ions  (B)  is  as- 

!  0  !  I  0  I  sumed.  The  evidence  of  dis- 

.  X  •  V  •  ‘A  •  V  •  N  charge  of  SOo  at  S  or  0  is 

. regarded  as  dependent  on  the 

!  0  !  10  l  oxidising  agent,  B  being  inter- 

(T>\  mediate  when  (I)  is  produced  in 

''  '  presence  of  C5H5N  whereas  A  is 

prominent  wh ere verS206"  is  the  characteristic  product. 
The  probable  reaction  is  C5H5N  +A  ->  C5H5N  -  A-> 
(+A)  S206"  +C5H5N.  Analogous  additive  inter¬ 
mediates  are  assumed  with  CO(NH2)2,  dioxan, 
glycine,  H3B03,  F',  and  S03".  The  failure  of  co- 
ordinatively  unsaturated  H20  to  give  an  enhanced 
yield  of  S206"  is  attributed  to  the  presence  of  a  mobile 
proton  which  renders  isomerisation  possible,  so  that 
contact  with  A  causes  removal  of  the  superfluous 
charge  with  production  of  H2S04  thus :  H20  +  A  -> 
H20  —  A  (-[-A)  H2S04  A*  S03".  The  action  of 
NH3  is  similar  to  that  of  H20  for  the  same  cause: 
NH3  +  A  ->  NH3  -  A  ->  (+A)  NH2-S03H  +  S03". 
The  production  of  NH2*S03H  by  the  anodic  oxidation 
of  S03"  solutions  containing  NH3  is  not  accompanied 
by  diminution  of  the  S206"  yield  and  is  conditioned  by 
the  peculiar  conditions  of  the  experiment  such  as 
the  located  discharge  of  A  at  the  surface  of  the 
electrode.  The  production  of  (II)  is  explained: 
S208"  +  S03"->  SO/'  +  A  +B  and  2 B  + 

2&5H5N  +  A  ->  HS04  +  [C5H5N*C5H4N]  +  S04"  + 
S03",  and  as  concurrence  reaction,  B  -j-  S03"  -> 
S04"  +  A.  In  alkaline  solution  S04"  can  be  used  in 
the  discharge  of  OH'  which  can  then  react :  OH  + 
S03"->0H'+A.  Oxidation  by  H202  leading 
rapidly  to  the  almost  exclusive  formation  of  S04"  is 
unaffected  by  the  presence  of  C5H5N  or  similar 
indicators  and  can  therefore  take  place  only  to  a 
completely  subordinate  extent  through  intermediates 
of  the  type  described  above.  The  main  process  is  in 
all  probability  an  immediate  transference  of  0  from 
Ho02  to  S03",  thus:  H20o  +S03"^  S04"  +H„0. 

H.  W. 

Steric  factor  in  reactions  in  solution.  W. 
Brenschede  (Z.  physikal.  Chem.,  1937,  180,  403 — 
404;  cf.  A.,  1937,  I,  522). — Polemical  against  Hiickel 
{ibid.,  86,  622).  J.  W.  S. 

Kinetics  of  addition  of  HOC1  to  double  linkings. 
IV.  HOC1  and  AMrutene-aS-diol.  E.  A.  Schilov 
and  N.  P.  Kanjaev  (J.  Phys.  Chem.  Russ.,  1937, 
9,  123 — 131). — The  addition  of  HOC1  to  A^-butene- 
aS-diol  in  aq.  solution  at  0°  is  a  second-order  reaction 
in  respect  to  HOCL  It  is  catalysed  by  HC1.  In 
presence  of  alkali  the  reaction  oc  [HOCl][OCl“]. 

E.  R. 

Oxidation  velocities  of  alkenes  with  per¬ 
acetic  acid.  J,  Boesekek  and  J.  Stuurman  (Rec. 
trav.  chim.,  1937,  56,  1034 — 1038). — The  rates  of  re¬ 


action  of  several  alkenes  and  eyclenes  with  Ac02H  in 
AcOH  solution  have  been  measured  at  different  temp. 
The  vals.  of  E  and  B  in  the  Arrhenius  equation 
log  k  —  —  (E/2303IIT)  -f-jR  have  been  calc.  The 
reaction  coeff.  increases  considerably  as  H  on  the  un¬ 
saturated  C  atoms  is  replaced  by  alkyl  groups ;  this 
is  ascribed  to  the  fall  in  the  E  vals.  In  the  cyclic 
compounds  the  B  vals.  also  fall,  E.  S.  H. 

Effect  of  polar  groups  on  esterification  veloci¬ 
ties  of  substituted  benzoic  acids.  R.  J.  Hart¬ 
man  and  A.  M.  Borders  (J.  Amer.  Chem.  Soc.,  1937, 
59,  2107 — 2112). — The  velocity  of  reaction  of  several 
substituted  benzoic  acids  with  MeOH  in  presence  of 
H'  has  been  determined.  The  effect  of  substituent 
polar  groups  is  to  increase  the  velocity  by  displace¬ 
ment  of  electrons  towards  the  C02  group.  The  vals. 
of  log  k  for  the  esterification  agree  with  those  predicted 
by  Hammett’s  equation  (A.,  1937,  I,  142).  The  non¬ 
exponential  factor  of  the  Arrhenius  equation  as  well 
as  the  activation  energy  increases  on  passing  from  the 
rapidly  to  the  slowly  esterified  acids.  E.  S.  H. 

Kinetics  of  the  production  of  anthraquinone 
compounds  from  benzoylbenzoic  acid  derivatives. 
— See  A.,  1937,  II,  507. 

Stepwise  mechanism  of  the  hydrolysis  of 
dissolved  polyoxymethylene  dimethyl  ethers. — 

See  A.,  II,  4. 

Absorption  of  carbon  dioxide.  D.  H.  Kuxef- 
fer  (Ind.  Eng.  Chem.,  1937,  29,  1293). — The  rate  of 
absorption  of  C02  by  aq.  Na2C03  is  greatly  accelerated 
by  the  presence  of  small  amounts  of  CH„0,  MeOH, 
EtOH,  Pi^OH,  soap,  PhOH,  Na  lactate^  Na  alkyl 
sulphates,  and  N(C2H4*OH)3.  It  is  inferred  that  the 
usual  slowness  of  absorption  is  due  to  surface  tension 
rather  than  to  viscosity  effects.  J.  W.  S. 

Kinetics  of  luminescence  of  white  phosphorus. 
K.  Jabeczynski  and  H.  Jabeczynska-Jedrzejewska 
(Rocz.  Chem.,  1937,  17,  431 — 435). — The  velocity 
coeff.  of  extinction  of  the  luminescence  of  white  P 
is  k  =  (log  Qo/Q)/t  where  Q0  and  Q  are  respectively 
the  intensity  of  luminescence  initially  and  at  time  t . 
The  effect  is  due  to  formation  of  a  protective  oxide 
film  on  the  P  surface.  R.  T. 

Velocity  of  dissolution  of  lead  in  acids.  I. 
G.  Tedeschi  (Atti  R.  Accad.  Lincei,  1937,  [vi],  25, 
641 — 647). — Spongy  Pb  dissolves  in  2 — 8n-H2S04 
with  a  velocity  cc  [H2S04]2.  The  temp,  coeff.  of  the 
reaction  is '1-85.  O.  J.  W. 

Influence  of  transitional  states  on  the  rate  of 
formation  of  cobalt  spinel  from  the  solid  oxides. 
J.  A.  Hedvall  and  L.  Leffler  (Z.  anorg.  Chem., 
1937,  234,  235 — 238). — The  increased  reactivity  of 
solids  during  the  transition  between  two  cryst.  forms 
is  exemplified  by  the  reaction  CoO  ^2^3  = 
Co0,A1203.  With  A1203  which  has  been  dried  at  800° 
there  are  sudden  increases  in  reaction  rate  at  about 
900°  and  1000°  corresponding  with  the  formation 
of  the  y-  and  a-Al203  lattices,  respectively.  If,  however, 
the  A1203  has  been  ignited  at  1100°  these  effects  are 
not  found.  If  Co304  is  used  instead  of  CoO  the  re¬ 
action  rate  is  greater  owing  to  the  formation  of 
“  nascent  ”  CoO,  and  particularly  when  the  oxides 
are  heated  in  N2  instead  of  02-  F.  J.  G. 
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Influence  of  magnetic  transformations  on  the 
speed  of  formation  of  ferrites.  H.  Forestier 
and  R.  Lille  (Cornpt.  rend.,  1937,  205,  848 — 850). — 
Mixtures  of  Fe203  and  various  co-pptd.  oxides  were 
heated  for  0*5  hr.  at  400 — 850°,  and  the  variation  in 
magnetisation  was  studied  at  room  temp.  The  curves 
of  magnetisation  against  temp,  show  a  max.  at  675°, 
indicating  an  increase  in  the  speed  of  formation  of 
ferrites  in  the  neighbourhood  of  the  Curio  point  of 
Fe203.  Further  max.  appear  :  Fe203,Ni0  590°, 

Fe203,Ba0  460°,  Fe203,Pb0  465°,  Fe203,Cu0  460°, 
and  Fe203,Sr0  480°.  R.  S.  B. 

Combustion  of  detonation  of  solid  explosives. — 
See  B.,  1937,  1411. 

Deuterium  in  catalytic  and  photochemical 
researches.  H.  S.  Taylor  (J.  Chirn.  phys.,  1937, 
34,  529 — 535). — A  summary  of  published  work,  with 
particular  reference  to  the  reactions  of  D2  with 
hydrocarbons.  E.  S.  H. 

Reduction  of  peroxysulphate  by  manganous 
ion  and  by  hydrazine  with  silver  ion  as  catalyst. 
A.  0.  Dekker,  H.  A.  L£vy,  and  D.  M.  Yost  (J.  Arner. 
Chem.  Soc.,  1937,  59,  2129— 2131).— The  reactions 
are  :  (1)  S208"  +  Mn”  +2H20  =  2S0  "  +Mn02  + 
4H*,  (2)  2S208"  +  N2H5‘  =  4S04"  +  N2  +  5H\  The 
rate  oc  [S208'  ]  and  [Ag*]  and  is  independent  of  [Mn**] 
or  [N2H6*].  The  sp.  reaction  rates  for  Mn”  and 
N2H5*  differ  but  little.  The  mechanism  suggested 
involves  the  oxidation  of  Ag*  to  Ag’”  by  means  of 
S208",  followed  by  rapid  reaction  between  Mn**  or 
N2H5*  and  Ag*”,  forming  Ag*.  The  effect  of  the  ionic 
strength  on  the  rate  of  each  reaction  is  in  qual.  agree¬ 
ment  with  predictions  from  Bronsted’s  theory. 

E.  S.  H. 

Oxidation  of  phenols  by  ozone  in  aqueous 
solution  and  in  sulphuric  acid  solutions  of  vari¬ 
ous  concentrations,  in  presence  of  manganese 
sulphate.  L.  I.  Kaschtanov  and  0.  N.  Oleschts- 
chuk  (J.  Gen.  Chem.  Russ.,  1937,  7,  1413 — 1416). — 
The  oxidation  of  PhOH  by  03  in  H20  is  not  a  chain  re¬ 
action.  The  velocity  of  oxidation  oc  [H2S04]  of  the 
solution.  The  reaction  is  catalysed  by  MnS04. 

R.  T. 

Catalytic  action  of  copper  oxide  in  the  combus¬ 
tion  of  hydrogen.  G.  Tedeschi  (Gazzetta,.  1937, 
67,  609 — 611). — A  reply  to  a  criticism  by  van  Cleave 
and  Rideal  (A.,  1937,  I,  315).  O.  J.  W. 

Stability  of  solutions  of  tervalent  niobium 
in  sulphuric  acid.  S.  J.  Kiehl,  R.  L.  Fox,  and 
H.  B.  Hardt  (J.  Amer.  Chem.  Soc.,  1937,  59,  2395 — 
2399). — The  extent  of  the  reaction  Nbm  -j-2H‘ 

Nbv  +  H2  has  been  determined  by  measuring  [Nbm] 
at  different  time  intervals ;  the  catalytic  influence  of 
Pt-black  has  been  determined  by  measuring  the 
increase  of  pressure  at  const,  vol.  Unidentified  blue 
crystals  were  observed  in  cone,  solutions  of  [NbIn]  in 
3m-  and  6m-H2S04.  Red  crystals  appearing  during 
the  reduction  of  6 — 9m-H2S04  saturated  with  Nb205 
and  KHS04  are  tentatively  assigned '  the  empirical 
formula  4:K20,2Nb20ZiNb20^\2H2S0At\2H20  and 
4:K20>2N b2Oz ,  Ar6205, 1 3H2SOA ,  1 20.  E.  S.  H. 


Action  of  hydrogen  fluoride  on  vanadium- 
barium  catalysts  for  oxidation  of  sulphur  di¬ 
oxide. — See  B.,  1937,  1335. 

Preparation  of  oxide  catalysts  by  deposition 
of  aerosols.  II.  Intermediate  compounds  in 
the  catalytic  oxidation  of  carbon  monoxide  on 
ferric  oxide.  K.  Ivanov  and  N.  Kobosev  (J. 
Phys.  Chem.  Russ.,  1937,  9,  1 — 17). — The  reaction 
2C0  +  02  =  2C02  is  of  zero  order  on  a  Fe203  aerosol 
at  400°,  and  of  the  first  order  at  500 — 550°.  It  is  of 
the  first  order  on  ordinary  Fe203  powders  at  all  temp. 
The  activation  energy  is  the  same  in  both  cases 
(8*15  kg. -cal.).  Strong  sorption  of  CO  (up  to  1*3 
mols.  per  mol.  of  Fe203)  occurs  during  the  reaction. 
The  activation  energy  of  sorption  is  4*45  kg. -cal.  on 
the  Fe203  powder  and  2*04  kg. -cal.  on  the  aerosol. 
Results  can  be  explained  by  the  assumption  of  the 
existence  of  intermediate  compounds  (Fex0v)(C0)„ 
with  x  :  y  >  2:3.  E.  R. 

Catalytic  dehydration  of  ethyl  alcohol  by 
alumina.  II.  W.  A.  Alexander,  W.  R.  Horn, 
and  L.  A.  Munro  (Canad.  J.  Res.,  1937,  15,  R,  43S — 
446;  of.  A.,  1935,  1210).— At  450°  100%  of  C2H4  is 
produced  and  is  not  affected  by  the  H20  content  of 
the  Al203,  but  at  318°  the  max.  of  25%  C2H4  corre¬ 
sponds  with  an  optimum  H20  content  of  1%,  whilst 
the  optimum  H20  content  (5%)  for  formation  of 
Et20  is  independent  of  temp.  The  effect  of  ageing 
the  catalyst  also  exhibits  a  max.  F.  R.  G. 

Autoxidation  of  monolayers.  I.  Mechanism 
of  autoxidation  of  maleic  anhydride-jl-elseoste- 
arin.  G.  Gee  and  E.  K.  Rideal.  II.  Catalysts 
and  inhibitors.  G.  Gee  (J.  Chem.  Physics,  1937, 
5,  794 — 801,  801 — 807). — I.  Monolayers  of  maleic 
anhydride-p-elacostearin  (I)  on  0’01n-H2SO4  or  -HCl 
spontaneously  undergo  a  series  of  reactions  identifi¬ 
able  with  the  normal  process  of  drying  of  an  oil, 
autoxidation  being  followed  by  polymerisation  of  the 
oxidation  product  (A.,  1935,  iOSO ;  1936,  434).  The 
autoxidation  of  the  double  linking  remote  from  the 
glyceride  residue  is  now  considered  and  the  effects 
of  pressure  and  temp,  over  a  wide  range  of  are 
investigated.  It  is  shown  that  the  substrate  is  in¬ 
volved  in  the  oxidation  and  that  pn  has  a  profound 
effect.  The  effective  oxidising  agent  is  thus  showm  to 
contain  no  element  except  O  or  H  and  a  free  radical 
mechanism  involving  H02  and  02  is  postulated. 
The  kinetics  of  the  proposed  mechanism  are  given 
and  abs.  vals.  of  such  consts.  as  can  be  determined 
are  consistent  with  the  physical  picture  of  the  process. 

II.  The  rate  of  oxidation  of  (I)  is  accelerated  by  the 
addition  of  CoS04  and  increases  progressively  as  the 
[Co]  increases.  With  other  metals  more  complicated 
results  are  obtained.  Addition  of  pro-  and  anti¬ 
oxygens  to  the  substrate  gave  complex  results ;  the 
behaviour  of  quinol  has  been  studied  in  detail.  The 
catalytic  effect  depends  on  the  pa  of  the  substrate. 
Results  are  discussed  in  the  light  of  the  free  radical 
mechanism  postulated  above  and  a  semi-quant, 
treatment,  which  accounts  satisfactorily  for  the 
principal  features  of  the  results,  has  been  developed. 

W.  R.  A. 

Negative  catalysts  in  the  hydrogenation  of 
fatty  oils. — See  B.,  1937,  1366. 
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Catalytic  hydrogenation  of  oils. — Sec  B.,  1937, 
1297. 

Dominant  processes  in  electrolytic  separation 
of  hydrogen  on  active  palladium  and  platinum 
electrodes.  L.  Handler,  C.  A.  Knorr,  and  C. 
Schwitzer  (Z.  physikal.  Chem.,  1937,  180,  281— 
304). — Partly  an  amplification  of  a  previous  paper 
(A.,  1936,  1343).  If  the  electrode  is  sufficiently  active, 
the  rate  of  the  electrode  process  as  a  whole  is,  even  in 
strongly  alkaline  solution,  determined  by  the  rate  of 
diffusion  of  mol.  H2.  It  has  been  deduced  theoretically 
and  confirmed  experimentally  that  the  electrode 
potential  is  given  by  E  —  —0-029  log  [{AF  +I)/AF], 
where  I  is  the  c.d.  and  AF  the  amount  of  H„  diffusing 
to  the  electrode  per  sec.  The  electrode  is  probably 
able  to  remove  protons,  not  only  from  H30*  ions,  but 
also  from  H20,an  analogous  process  possibly  constitut¬ 
ing  the  mechanism  of  the  passage  of  current  through 
dielectric  liquids.  R.  C. 

Platinum  electrode  as  catalyst  for  the  activ¬ 
ation  of  hydrogen.  II.  M.  Calvin  and  H.  E. 
Dyas  (Trans.  Faraday  Soc.,  1937,  33,  1492—1495).— 
Further  experiments  confirming  conclusions  previously 
published  (A.,  1936,  1212)  are  described. 

F.  L.  U. 

Anodic  formation  of  chlorine  dioxide  in  the 
electrolysis  of  perchloric  acid.  G.  Grube  and 
K.  H.  Mayer  (Z.  Elektrochem.,  1937,  43,  859—863). 

* — When  cone,  solutions  of  HC104  are  electrolysed  at 
high  c.d.  more  02  is  liberated  at  the  anode  than 
corresponds  with  2010/  -f  H20  =  2HC104  +  0-502  + 
20.  C102  and  HC103  are  also  formed  at  the  anode. 
The  phenomena  agree  quantitatively  with  the  view 
that  a  part  of  the  discharged  CIO./  ion  breaks  up  into 
CK)?  and  02,  whilst  a  part  of  the  C102  is  then  oxidised 
electrolytically  to  HC103.  F.  J.  G. 

Discharge  of  alkali  metals  during  electrolysis 
of  carnallite .— See  B.,  1937,  1358. 

Silver  oxide  positive  of  the  alkaline  accumu¬ 
lator. — See  B.,  1937,  1362. 

Electrodeposition  of  copper  on  aluminium 
after  preliminary  chemical  oxidation. — See  B., 
1937,  1359. 

Formation  of  complexes  in  some  salt  melts. 
G.  Wirths  (Z.  Elektrochem.,  1937,  34,  486 — 491). — 
Electrolysis  of  fused  PbCl2  (alone  and  mixed  with 
KC1)  containing  Th-B  in  a  divided  cell  with  a  capillary 
between  the  two  compartments  and  determinations 
of  the  radioactivity  of  the  contents  of  the  two  compart¬ 
ments  after  several  hr.  indicated  that  no  complex 
PbCl4"  or  PbCl3'  anions  are  formed  in  pure  PbCl2 
but  that  such  occur  in  KCl-PbCl2  mixtures  to  an 
extent  which  is  the  greater  the  higher  is  the  %  of 
KC1  in  the  mixture.  The  cathode  yield  of  Cd  when  the 
metal  is  electrolysed  under  a  bath  of  molten  CdCl2 
saturated  with  Cd  is  always  >100%  calc,  on  Cd“ ; 
the  existence  of  Cd2Cl0  in  the  metal  is,  therefore, 
inferred.  “  A.  R.  P. 

Behaviour  of  lead  in  nickel-plating  baths. — 
See  B.,  1937,  1358. 

Electrolyses  with  alternating  current  and  tin 
electrodes  in  alkaline  medium.  E.  Vallesi 


(Annali  Chim.  Appl.,  1937,  27,  157— 164).— The 
electrolysis  of  0-2 — 4*0N-NaOH  solutions  with  a.c. 
(50  cycles  per  sec.)  and  Sn  electrodes  has  been  studied. 
At  room  temp,  and  with  concns.  >  N  a  black  deposit 
of  Sn  is  formed  on  the  electrodes,  no  H2  is  evolved,  and 
Sn  is  dissolved  as  stannate.  At  higher  temp,  and  with 
concns.  <  N  the  Sn  deposit  is  non-adherent  and  is 
dissolved  as  stannite  with  evolution  of  H2. 

~0.  J.  W. 

Electrodeposition  of  tin. — See  B.,  1937,  1358. 

Action  of  a  dark  electric  discharge  on  a  mix¬ 
ture  of  nitric  oxide  and  hydrogen.  Production 
of  ammonia.  C.  Zengh£lis  and  K.  Evangelidis 
(Praktika,  1935,  10,  208—212;  Chem.  Zentr.,  1936, 
i,  3789;  cf.  A.,  1935,  176). — Formation  of  NH3  was 
a  max.  (65  vol.  %)  at  low  pressures,  high  c.d.,  and  in 
the  range  14 — 153°.  N2H4  and  NH2OH  were  not 
detected.  The  NH3  yield  is  lowered  by  a  large  excess 
of  H2.  H.  J.  E. 

Photochemical  reactions.  G.  K.  Rollefson 
(Z.  physikal.  Chem.,  1937,  B,  37,  472 — 473). — A  reply 
to  criticisms  (A.,  1936,  1228;  1937, 1,  91)  of  mechan¬ 
isms  suggested  by  the  author  for  the  formation  of 
C0C12  and  the  bromination  of  C2H2.  R.  C. 

Photochemical  studies.  XXV.  Direct  photo¬ 
chemical  decomposition  of  nitrous  oxide.  W.  A. 
Noyes,  jun,  (J.  Chem.  Physics,  1937,  5,  807 — 812). — 
The  no.  of  mols.  of  gas  uncondensed  by  liquid  air, 
produced  from  N20  per  quantum  adsorbed  in  the 
presence  and  absence  of  Hg  vapour,  indicates  partial 
primary  decomp,  into  N2  and  0,  but  formation  of  NO 
and  N  cannot  be  definitely  excluded.  The  mechanism 
involves  the  subsequent  reactions  0  -)-N20  =  2N0 
and  0  +  0  =  02.  Weakness  of  the  absorption 
suggests  possible  formation  of  N2  and  O  in  their 
normal  electronic  states.  W.  R.  A. 

Topography  of  the  latent  photographic  image. 
A.  Kempf  (Z.  wiss.  Phot.,  1937,  36,  235— 250).— The 
distribution  of  the  latent  image  in  the  interior  of  a 
AgBr  grain  was  investigated  for  a  specially  prepared 
large-  and  uniform-grained  emulsion.  The  surface 
of  the  grains  (size  and  no.  measured  at  each  stage  under 
the  microscope)  was  treated  alternately  with  a  solvent 
for  Ag  [0Tn-(NH4)2S2O8]  to  remove  the  latent  image 
in  the  surface  exposed,  and  with  a  AgBr  solvent 
(1%  Na2S203  +  1%  KBr,  +  5  c.c.  of  10%  NaOH  per 
100  c.c.  of  the  solution  of  the  first  two)  to  remove  a 
suitably  thick  layer  from  the  grain.  The  latent  image 
in  the  surface  layer  at  each  stage  was  determined  by 
development  and  measurement  of  the  density  of 
blackening,  and  also  by  determination  of  Ag ;  these 
methods  all  led  to  closely  similar  results.  The  original 
exposure  of  the  emulsion  was  made  with  visible  light 
(40- watt  lamp)  and  also  by  X-rays.  Results  show  that 
the  rate  of  fall  in  concn.  of  the  latent  image  from  the 
outside  to  the  interior  of  the  AgBr  grain  is  slow, 
although  it  is  greater  near  the  surface  than  further 
in  the  interior;  the  rate  of  fall  is  considerably  less 
in  the  case  of  the  X-ray  image.  With  physical 
development,  whereby  Ag  nuclei  remaining  after 
each  stage  of  AgBr  dissolution  will  be  developed, 
thus  leaving  the  same  amount  of  developable  centres, 
a  stepped  curve  is  to  be  expected,  and  is  obtained,  in 
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place  of  the  smooth  curve.  It  is  noted  that  the  latent 
Ar-ray  image  is  much  more  resistant  to  Ag  solvent  than 
the  ordinary -light  image.  It  is  thus  proved  that  the 
latent  image  is  distributed  throughout  the  grain ; 
such  fall  as  occurs  in  the  interior  is  attributed  to  a  real 
reduction  in  nucleus  formation.  Light  absorption 
cannot  occur  in  the  case  of  X-rays.  With  ordinary 
light,  absorption  may  also  contribute  to  the  decreasing 
concn.  Ordinary  development  reduces  only  the 
exterior  layer  of  the  grains.  J.  L. 

Effect  of  concentration  on  the  production  of 
the  latent  photographic  image  by  hydrogen 
peroxide.  M.  W.  Jones  and  J.  M.  Blair  (J.  Chein. 
Physics,  1937,  5,  835 — 836). — Examination  of  data 
obtained  concerning  the  latent  image  produced  by 
various  concns.  of  H202  suggests  that  initially  there  is 
a  net  reaction  of  second  order  and  indicates  an 
optimum  concn.  for  production  of  max.  density. 

W.  R.  A.; 

Mass  and  distribution  of  photolytic  silver  in 
silver  bromide-gelatin  emulsions  of  different 
grain  size .  III.  Mass  and  distribution  of  photo¬ 
lytic  silver  in  films  without  nitrite.  W.  Mei  DINGER 
(Physikal.  Z.,  1937, 38, 905—919  ;  cf.  B.,  1937, 151 ;  A., 
1937,  I,  626).— The  amount  of  photolytic  Ag  formed 
by  a  given  amount  of  radiation  depends  on  grain  size, 
being  for  the  larger-grained  >  for  the  smaller-grained 
emulsions.  The  max.  quantities  of  Ag  deposited  at 
const,  intensity  of  radiation  are  smaller  for  small- 
grained  emulsions.  The  amount  of  Ag  formed  is  for 
damp  films  >  for  dry  ones,  and  there  is  a  variation 
in  the  amount  of  Ag  deposited  with  temp,  of  film 
during  exposure.  The  addition  of  an  acceptor  for  the 
Br  eliminated  increases  the  photo-efficiency  60  times. 
The  effect  depends  on  the  concn.  of  the  acceptor,  which 
also  decides  the  effectiveness  of  the  acceptor  in 
reducing  solarisation.  The  photolytic  Ag  may  be 
divided  into  inner  and  surface  Ag.  The  amount  of 
surface  Ag  increases  linearly  with  exposure,  whilst 
the  curve  of  inner  Ag  reaches  a  limit.  There  is  no 
connexion  between  the  mass  of  photolytic  Ag  and 
solarisation.  A.  J.  M. 

Photochemical  transformations  of  methane, 
ethane,  propane,  and  n- butane.  III.  W.  Kem- 
ula  and  A.  Dyduszynski  (Rocz.  Chem.,  1937,  17, 
423 — 430). — The  effect  of  ultra-violet  illumination  of 
the  gaseous  hydrocarbons  is  as  follows  :  CH4  -> 
CH2I  +  H2 ;  2CH2!  CoH4  ->  polymerides ; 

CftK2*+2  ->  CnH2„  +  H2 ;  C„H2n  ->  polymerides. 

R.  T. 

Photochemical  oxidation  of  trichloroethylene 
to  dichloroacetyl  chloride  sensitised  by  chlorine. 
K.  L.  Muller  and  H.  J.  Schumacher  (Z.  phvsikal. 
Chem.,  1937,  B,  37,  365—373  ;  cf.  A.,  1937, 1,  370).— 
In  light  of  X  436  mg.  a  yield  of  CHCL/COCl  >95% 
results :  C2HC13  +  0*5O2  =  CHC12*C0C1.  The  rate 
oc  the  intensity  of  absorbed  light,  is  independent  of 
[C2HC13]  and  [02],  and  has  the  temp,  coeff.  ~1J2. 
At  95°  the  quantum  yield  is  ~40.  The  formation  of  a 
peroxide,  C2HC1402,  is  probably  an  essential  step  in 
the  chain  mechanism.  A  side  reaction  is  C2HC13 
1*502  =  C02  +  HC1  +  C0C12.  R.  C. 

Photochemical  decomposition  of  aliphatic 
alcohols  in  aqueous  solution.  L.  Parkas  and  Y. 


Hirshberg  (J.  Amer.  Chem.  Soc.,  1937,  59,  2450 — 
2453). — Under  the  action  of  light  from  a  Hg  arc,  aq. 
MeOH,  EtOH,  and  PraOH  decompose  yielding  H2 
and  the  corresponding  aldehyde ;  the  aldehyde  is 
partly  decomposed  in  a  subsequent  photochemical 
reaction.  The  quantum  yield  for  the  decomp,  of 
EtOH  is  0*8.  Pr^OH  yields  H2  and  COMe2,  which  is 
further  decomposed  in  a  subsequent  reaction. 

E.  S.  H. 

Photolysis  of  aliphatic  aldehydes.  V.  Acral- 
dehyde.  F.  E.  Blacet,  G.  H.  Fielding,  and  J.  G. 
Roof  (J.  Amer.  Chem.  Soc.,  1937,  59,  2375 — 2379; 
cf.  A.,  1936,  437). — A  correlation  between  photo¬ 
chemical  polymerisation  and  the  absorption  spectrum 
has  been  found.  Between  X  3660  and  3130  (sharp- 
banded  absorption)  the  quantum  yield  is  <0-5 ; 
at  X  3020  (very  diffuse  absorption)  <DP=l-0;  at 
X  2804  (border  between  banded  and  continuous 
absorption)  <t>P  =  10 ;  at  X  2654  and  2537  (continuous 
region)  <I>r  =19.  The  large  quantum  yields  are 
explained  by  a  mechanism  involving  free  radicals. 
An  induction  period  in  polymerisation  has  been 
observed.  E.  S.  H. 

Photochemical  decomposition  of  aliphatic 
aldehydes  in  aqueous  solutions.  Y.  Hirshberg 
and  L.  Farkas  (J.  Amer.  Chem.  Soc.,  1937,  59, 
2453 — 2457). — The  decomp,  of  aq.  CH20  (I),  MeCHO 
(II),  acetaldol  (III),  crotonaldehyde  (IV),  and  EtCHO 
(V)  under  the  influence  of  light  from  the  Hg  arc  has 
been  investigated.  (Ill)  is  formed  from  MeCHO 
according  to  2MeCHO  =  OH*CHMe*CH2*CHO,  and 
it  is  suggested  that  the  formation  of  an  aldehyde  mol. 
with  free  valencies  is  the  photochemical  primary 
process..  The  quantum  yield  (no.  of  aldehyde  mols. 
disappearing  per  absorbed  quantum)  is  0*5  for  (I), 
2*5  for  (II),  1  for  (IV),  and  1*8  for  (V).  E.  S.  H. 

Photo-oxidation  of  acetone  vapour.  P.  Fuo- 
assi  (J.  Amer.  Chem.  Soc.,  1937,  59,  2092—2093).— 
The  quantum  yield  of  the  photo-oxidation  of  C0Me2 
vapour  at  25°  using  X  3130  A.  is  0*24.  Assuming  that 
1  mol.  of  0o  reacts  with  1  mol.  of  COMe2,  the  quantum 
yield  for  the  oxidation  of  COMe2  =  that  for  its  decomp. 
A  similar  oxidation  reaction  of  COMe2  occurs  in  the 
electrical  discharge.  E.  S.  H. 

Free  radicals  in  solution.  D.  H.  Hey  and 
W.  A.  Waters  (Nature,  1937,  140,  934— 935).— The 
close  similarity  between  the  properties  of  free  alkyl 
radicals  produced  photoehemically  in  solution  (A., 
1937,  I,  471)  and  those  of  the  free  aryl  radicals  formed 
by  the  decomp,  of  diazo- hydroxides  etc.  (A.,  1937,  II, 
97)  is  discussed.  L.  S.  T. 

Photosynthesis  of  carbohydrates  in  vitro. 
E.  C,  C.  Baly  (Nature,  1937,  140,  930).— Carbohydr¬ 
ates  are  photosynthesised  when  a  surface  of  NiO 
coated  with  an  adsorbed  layer  of  hydrated  C02  is 
irradiated  with  white  light.  The  two  successive 
photochemical  reactions  are  :  4Ni0,C02,H20  + 

7ivx  =  2Ni203,CH0H  and  2Ni203,CH0H  +  hv2  = 
2Ni203  +  CHOH,  where  hvx  is  a  quantum  of  blue 
light  (X  =  4000  a.)  and  /iv2  one  of  red  light  (X  = 
6400  a.),  and  CHOH  is  a  mol.  of  activated  form¬ 
aldehyde  which  polymerises  on  the  surface  to  a  carbo¬ 
hydrate.  These  processes  are  followed  by  the  dark 
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reaction  2Ni203  =  4NiO  +  02.  The  first  product  of 
photosynthesis  is  a  complex  carboh3rdrate  which  is 
unstable  and  polymerises  or  condenses  to  a  more 
complex  carbohydrate.  This  is  stable  in  solution, 
and  is  not  hydrolysed  by  acid  or  by  diastase.  It 
appears  to  be  the  hitherto  unknown  parent  of  a 
starch.  The  essential  for  success  is  a  surface  of  a 
true  cr3rst.  lattice  of  NiO,  and  all  failures  to  achieve 
photosynthesis  have  been  due  to  the  dispersion  of  the 
Ni  compound  by  alkali.  L.  S.  T. 

Becquerel  effect  and  photochemical  reactivity 
of  coloured  organic  molecules.  (Mlle.)  C.  Stora 
(J.  Chim.  phys.,  1937,  34,  536—597;  cf.  A.,  1935, 
429,  586,  682). — A  general  review  and  discussion. 
The  effect  is  caused  by  the  photochemical  reaction 
between  the  photo-sensitive  substance  and  the 
surrounding  medium.  In  the  case  of  oxidised  mols. 
in  equilibrium  with  their  reduction  products  the  effect 
depends  on  the  lability  of  the  oxidation-reduction 
equilibrium.  The  mechanism  is  discussed. 

E.S.  H. 

Effect  of  the  simultaneous  action  of  radiations 
of  different  frequencies  on  the  bromination 
of  cinnamic  acid  and  stilhene.  J.  C.  Ghosh, 
S.  K.  Bhattacharyya,  and  M.  L.  N.  Murthi  ( J.  Indian 
Chem.  Soc.,  1937,  14,  452 — 462). — The  velocities  of 
reaction  in  CC14  have  been  determined  iodometrically 
at  31°  under  the  simultaneous  influence  of  two 
radiations  of  different  X  selected  from  546,  436,  and 
406  mu.  The  combined  effect  of  two  radiations  is 
always  <  the  sum  of  the  two  individual  effects,  and  the 
velocity  coeff.  for  monochromatic  radiation  oc  the 
square  root  of  the  intensity  of  the  absorbed  radiation. 

E.  S.  H. 

Long  life  of  excited  organic  molecules,  ex¬ 
emplified  by  the  rubrene  oxidation.  H.  Gaffron 
(Z.  physikal.  Chem.,  1937,  B,  37,  437— 461).— Data 
supporting  the  theory  of  the  oxidation  previously 
advanced  (A.,  1933,  1214)  are  recorded.  In  the 
photo-oxidation  of  rubrene  (I)  in  C6H6  solution  the 
quantum  yield,  y,  rises  rapidly  with  concn.,  c,  to  a 
limit  of  1.  The  effect  of  the  02  pressure,  p,  on  y  is 
negligible  when  c  is  large  and  considerable  when  c  is 
small,  y  is  not  affected  by  the  intensity  or  X  of  the 
absorbed  radiation.  Contrary  to  Koblitz  and 
Schumacher's  findings  (A.,  1937,  I,  255)  y  for  high  c 
does  not  converge  continuously  to  zero  as  p  falls, 
but  when  the  02  is  used  up  y  abruptly  falls  from  a 
large  val.  to  zero.  The  high  val.  of  y  for  small  p 
can  be  explained  only  by  supposing  that  there  is  in 
addition  to  the  ordinary  short-lived  active  form  of 
(I)  an  activated  form  which  is  comparatively  long- 
lived,  and  during  its  life  every  collision  leads  to 
reaction.  Evidence  of  the  presence  of  two  active  forms 
of  (I)  is  also  afforded  by  the  observation  that  if  £  is 
large  and  a  foreign  colouring  matter  is  present  as 
sensitiser,  y  is  independent  of  p,  whereas  if  c  is  small 
and  a  considerable  amount  of  a  foreign  acceptor  is 
present  y  falls  with  p.  In  dil.  solution  (I)  transports 
0.  R.  C. 

Oxidation  of  rubrene  in  light.  H.  J.  Schu¬ 
macher  (Z.  physikal.  Chem.,  1937,  B,  37, 462 — 467). — 
Comments  on  Gaffron 's  paper  (cf.  preceding  abstract). 

R.  C. 


Differential  aeration  as  a  factor  in  the  localis¬ 
ation  of  corrosion. — See  B.,  1937,  1355. 

Corrosion  of  metals. — See  B.,  1937,  1355. 

Role  of  diffusion  in  the  oxidation  of  copper 
and  iron.  L.  Czerski  (Rocz.  Chem.,  1937,  17, 
436 — 443). — Oxidation  of  Cu  in  air  at  950°  consists 
initially  of  the  processes  Cu  ->  Cu20  CuO ;  the 
surface  layer  of  CuO  is  relatively  impermeable  to  02, 
so  that  dissociation  of  CuO  to  Cu20  and  0  or  02  takes 
place.  At  the  same  time  Cu  diffuses  outwards  from 
the  metal  surface  to  the  oxide  layer,  and  undergoes 
oxidation  at  the  boundary  of  the  CuO  layer ;  this 
process  is  responsible  for  the  oxidation  of  the  bulk  of 
the  metal.  Analogous  results  are  found  for  Fe. 

R.  T. 

Displacement  of  gold  from  chloride  solutions 
by  hydrogen  at  high  pressures.  V.  G.  Tronev 
(Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1937,  16,  317 — 
320). — H2  at  1  atm.  reduces  HAuC14  (0-02n)  to  Au1 
at  first,  and  a  ppt.  of  Au  appears  only  after  an 
induction  period  of  about  1  hr.  In  presence  of  an 
excess  of  NaCl  this  is  increased  to  several  hr.  Complete 
pptn.  of  the  Au  is  not  possible..  At  100  atm.  without 
stirring  Au  is  pptd.  very  slowly,  but  the  rate  of  re¬ 
action  increases  rapidly  with  increasing  speed  of 
stirring,  whilst  at  a  given  speed  of  stirring  the  rate  of 
reaction  increases  with  increasing  pressure.  Excess 
of  HC1  causes  a  decrease  in  the  rate  of  reaction.  With 
rising  temp,  the  rate  of  reaction  increases  only 
slightly-  from  18°  to  50°,  but  much  rapidly  from  50°  to 
75°.  F.  J.  G. 


Chemical  and  electrochemical  factors  in  the 
attack  of  acids  on  metals.  Acid  corrosion  of 
magnesium  and  aluminium.  A.  Quartaroli 
and  O.  Belfiori  (Gazzetta,  1937,  67,  565 — 573 ;  cf. 
A.,  1937,  I,  250). — The  action  of  aq.  solutions  of  acids 
on  Mg  and  on  A1  is  compared.  With  Mg  the  metal 
is  attacked  mainly  by  H20  and  by  mols.  of  undis¬ 
sociated  acid,  whereas  with  A1  the  action  is  mainly 
due  to  H\  The  action  on  pure  A1  of  x-HCl  containing 
small  amounts  of  H202  is  ascribed  to  the  formation  of 
a  spongy,  loosely  adherent  oxide  film,  which  disturbs 
the  polarised  A1  surface  and  allows  it  to  be  attacked 
by  H\  O.J.  W. 


Crystallisation  of  calcium  fluoride  from  the 
fused  state.  E.  Y.  Zechnovitzer  (J.  Phys.  Chem. 
Russ,,  1937,  9,  88 — 99). — CaF2  was  fused  in  Zr02 
crucibles.  The  largest  single  crystals  obtained  were 
<5  mm.  No  transparent  agglomerations  could  be 
obtained  by  re-melting.  One  of  the  main  causes  of 
failure  was  the  decomp,  of  CaF2  with  the  formation 
of  >3%  of  CaO.  E.  R. 

Action  of  bromine  on  mercuric  oxide.  M. 
Lemarchands  and  P.  Pierron  (Bull.  Soc.  chim., 
1937,  [v],  4,  1773 — 1783). — The  first  product  is 
HgOBr^y  which  decomposes  to  form  HgBr  and  either 
Hg(Br(53)2  or  Hg(BrO)2  according  to  the  conditions. 

E.  S.  H. 

Action  of  mercury  on  solutions  of  potassium 
chromate  and  dichromate.  R.  Paris  (Bull, 
Soc.  chim.,  1937,  [v],  4,  1803 — 1811). — Hg  remains 
almost  unchanged  in  aq.  F^CgC^,  but  the  reaction 
2K2Cr04  +  6Hg  +  5H20  =  3Hg20  +  2Cr(OH)3  + 
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4KOH  occurs  slowly.  Hg  slowly  transforms  neutral 
aq.  K2Cr207  into  K2Cr04  and  H2Cr207;  in  presence 
of  HC1,  Cr‘“  is  formed  quantitatively,  whilst  with 
H2S04  or  HN03  Hg2Cr04  is  formed;  in  presence  of 
AcOH  slow  but  quant,  reduction  to  Cr“*  occurs. 

E.  S.  H. 

Mercury  infection  of  aluminium.  A.  Quarta- 
roli  and  0.  Belfiori  (Gazzetta,  1937,  67,  557 — 565). 
The  action  of  n-HCI  and  of  n-HN03  on  Al,  with  and 
without  previous  deposition  of  traces  of  Hg  on  the  Al, 
has  been  studied.  The  results  are  used  to  obtain 
information  regarding  the  state  of  the  A1203  film 
on  the  Al  surface.  A  freshly  formed  film  completely 
covers  the  Al  surface  and  renders  it  passive  towards 
HC1  even  after  treatment  with  a  dil.  HgCl2  solution. 
An  ordinary  Al  surface,  which  is  covered  with  a  more 
or  less  aged  film,  when  treated  with  dil.  HgCl2  solution, 
is  rapidly  attacked  by  n-HCI.  0.  J.  W. 

Structure ,  energy  content,  and  other  properties 
of  active  substances .  XXII.  Size  of  the  primary 
particles,  secondary  structure,  and  energy  con¬ 
tent  of  various  active  y-aluminium  oxides  - 
R.  Ericke,  F.  Niermann,  and  C.  Fkichtner  (Ber., 
1937,  70,  [B],  2318 — 2330). — Differences  in  the  energy 
content  amounting  to  nearly  4  kg.-cal.  per  g.-mol.  of 
A120o  are  observed  between  the  various  active 
conditions  of  y-Al203  obtained  by  heating  at  500 — 800° 
Al(OH)3  pptd.  from  hot  solution  (very  finely-divided 
bohmite).  It  is  shown  rontgenographically  that  these 
differences  are  not  due  to  differences  in  the  lattice 
consts.  or  to  lattice  distortions.  The  primary  particles 
of  all  specimens  are  very  small  and  diminish  as  the 
energy  content  increases.  The  phenomena  resemble 
closely  those  observed  with  y-Fe203.  The  relationship 
is  linear  between  energy  content  and  primary  particle 
size  (or  extent  of  mol. -surface  calc,  on  the  assumption  of 
cubical  particles).  Primary  particle  size  therefore  here 
determines  the  energy  content.  The  slope  of  the  graph 
indicates  a  total  surface  energy  of  560  ergs  per  sq. 
cm.  for  y-Al203;  this  no.  is  a  lowrer  limit.  Investig¬ 
ation  of  the  preps,  by  Hahn’s  emanation  method  using 
radiothorium  gives  for  the  initial  hydroxide  a  max. 
emanatory  powder  {EmV  =  5 8%);  the  emanatory 
pow'er  of  the  oxides  produced  therefrom  diminishes 
as  the  temp,  is  raised  and  the  duration  of  heating 
is  prolonged.  The  “  surfaces  ”  reckoned  from  the 
EmV  vals.  are  somewhat  <  those  calc,  from  the  size 
of  the  primary  particles  and  have  no  clear  relationship 
to  the  energy  content  of  the  specimens.  The  results 
obtained  explain  the  great  suitability  of  y-Al203  as 
catalyst  and  catalyst  carrier.  It  is  remarkable  that 
after  comparatively  drastic  ignition  (6  hr.  at  800°) 
the  primary  particles  are  still  very  small  (40  A.)  and 
the  EmV  very  considerable  (33%).  This  prep,  is 
considered  to  have  an  energy  content  about  5-5  kg.-cal. 
per  mol.  >  that  of  the  form  poorest  in  energy.  The 
hygroscopicity  of  y-Al203  is  also  explained ;  this 
persists  after  ignition  at  1000°  and  disappears  w'hen 
y-Al203  passes  into  a-Al203  above  1100°.  H.  W. 

Corrosion  probability  [for  aluminium]. — See 
B.,  1937,  1357. 

Preparation  of  aluminium,  silicofluoride.  V. 
Schtscherbakova  (J.  Appl.  Chem.  Russ.,  1937,  10, 


1403 — 1404).^Al2(SiF6)3  is  prepared  from  Al(OH)3, 
HF~H2SiF6,  and  Si02  gel.  R.  T. 

Compounds  of  gallium.  II.  P.  Neogi  and 
S.  K.  Nandi  (J.  Indian  Chem.  Soc.,  1937,  14,  492 — 
494;  cf.  A.,  1936,  1217).— GaP0AM20  has  been 
obtained  by  (a)  dissolution  of  Ga(OH)3  in  H3P04  or 
(b)  interaction  of  aq.  Ga(N03)3  and  Na2HP04; 
Ga(Gl03)z,H20  by  double  decomp,  of  aq.  Ga2(S04)3 
and  Ba(C103)2;  (ra(/03)3,2H20  by  adding  HI03  to  a 
solution  of  Ga  in  HN03;  (?a(703)3}Ga20353H20  by 
mixing  aq.  NaI03  and  Ga(N03)3.  Ga  bromate  is 
unstable;  it  has  been  prepared  in  solution,  but  not 
isolated.  E.  S.  H. 


Thallium  sulphides,  selenides,  and  tellurides. 
I.  Thallium  selenides.  A.  Baroni  (Atti  R. 
Accad.  Lincei,  1937,  [vi],  25,  621— 625).— The  f.p. 
curve  and  X-ray  examination  of  the  system  Tl-Se 
showr  that  only  the  compounds  Tl2Se3  and  TLSe  exist. 

O.  J.  W. 

Chemical  investigations  of  silicates.  VI.  Be¬ 
haviour  of  enstatite,  MgSi03,  towards  melting 
chlorides  of  bivalent  metals.  E.  Thilo  (Ber., 
1937,  70,  [B],  2267 — 2272). — Exchange  occurs  w*hen 
enstatite  (I)  is  heated  in  N2  in  absence  of  02  with  the 
molten  chloride  of  the  requisite  bivalent  metal,  the 
sequence  of  decreasing  readiness  being  Co‘\  Mn**, 
Cu‘\  Fe**,  and  Ni*\  No  reaction  occurs  with  ZnCl2 
or  CdCl?.  The  Debye  diagrams  of  the  products  are 
identical  writh  that  of  (I).  In  general  reaction  occurs 
less  readily  'with  (I)  than  with  the  metasilicate 
derived  from  talc.  If  02  is  present,  orthosilicates  sol. 
in  HC1  are  produced.  H.  W. 

Affinity.  LXXV.  Sulphides  of  titanium.  W. 
Bn/rz  and  P.  Ehrlich  [with  K.  Meisel]  (Z.  anorg. 
Chem.,  1937,  234,  97 — 116). — The  system.  Ti-S  has 
been  investigated  rontgenographically  and  (in  part) 
tensimetrically.  In  addition  to  the  known  mono-, 
sesqui-,  and  di-sulphides  a  trisulphide  and  one  or  more 
subsulphides  exist.  TiS3  is  prepared  by  heating  Ti 
or  a  lower  sulphide  with  S  and  removing  excess  in  vac. 
It  resembles  graphite  and  has  d 20  3*22,  heat  of  form¬ 
ation  4  kg.-cal.  per  g.-mol.  It  is  sol.  in  hot  H2S04 
whilst  hot  HN03  yields  Ti02.  TiS2  and  Ti2S3  are  the 
upper  limits  of  homogeneous  ranges  which  extend 
down  to  TiSr7  and  TiSj^,  respectively.  At  high  temp, 
the  range  of  solid  solutions  extends  from  TiS2  to 
TiSr48.  Preps,  having  the  ratio  S  :  Ti  <  1  >  0*25 
do  not  show  the  lines  of  TiS  or  of  Ti;  they  differ 
from  TiS  in  being  readily  attacked  by  HC1,  yielding 
H2S,  and  at  approx.  1000°  they  give  sublimates 
consisting  of  violet  and  silvery-wdiite  crystals.  In 
TiS3,  TiS2,  Ti2S3,  TiS,  and  “  TiS*,*  ”  the  at.  vols.  of  S 
are  11,  12,  11,  9,  and  6,  respectively.  F.  J.  G. 

Preparation  and  properties  of  the  higher 
oxides  of  lead.  G.  L.  Clark,  N.  C.  Schieltz,  and 
T.  T.  Qiiirke  (J.  Amer.  Chem.  Soc.,  1937,  59,  2305— 
2308). — The  products  of  heating  Pb02,  NaOH,  and 
H20  in  a  pressure  bomb  under  different  conditions 
have  been  identified  by  X-ray  analysis  as  Pb203  and 
Pb$Os.  Large  single  crystals  may  be  obtained.  At 
higher  temp,  Pb304  is  produced.  A  Pb- Na-0 
compound  of  undetermined  composition  is  reported. 

E.  S.  H. 
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Efficiency  at  90°  of  phosphorus  pentoxide  as  a 
desiccant.  D.  A.  Lacoss  and  A.  W.  C.  Menzies 
(J.  Amer.  Chem.  Soc.,  1937,  59,  2471— 2472).— The 
efficiency  at  90°  =  that  at  room  temp.  E.  S.  H. 

Metaphosphoric  acid  derived  from  Graham's 
salt.  (Mme.)  R.  Salih  (Bull.  Soc.  chim.,  1937, 
[v],  4,  1724 — 1726). — The  complexity  of  Na  meta- 
phosphates  varies  with  the  method  of  prep.  When 
Graham’s  salt  is  pptd.  by  Pb**  it  undergoes  a  modific¬ 
ation  of  structure,  yielding  a  product  which  is  identical 
with  that  obtained  from  Na6(P03)6,10Ho0. 

E.  S.  H. 

Individuality  of  phosphorus  nitrides  P3N5, 
P4N0,  (PN)W,  and  their  modes  of  hydrolysis. 
I.  General.  II.  Experimental.  H.  Moureu 
and  G.  Wetroff  (Bull.  Soc.  chim.,  1937,  [v],  4, 1839 — 
1850,  1850 — 1857). — I.  Published  work  is  reviewed. 
The  possibility  of  the  existence  of  PN ( 0H)2  is  discussed. 

II.  The  products  of  hydrolysis  by  H20  in  sealed 
tubes  have  been  identified  by  chemical  and  Y-ray 
analysis.  P3N5  yields  (NH4)2HP04  and  NH4H2P04; 
(PN)n  gives  initially  NH4H2P03,  which  is  subsequently 
converted  into  NH4H2P(54  and  H0;  P2N6  yields 
(NH4)2HP04,  NH4H2P04,  NH4HoP03:  and  H2. 

E.  S.  H. 

Combined  action  of  heat  and  hydrogen  on 
alkaline-earth  arsenates.  H.  Guerin  (Bull. 
Soc.  chim.,  1937,  [v],  4,  1885—1895;  cf.  A.,  1937,  I, 
92). — Reduction  of  arsenate  to  arsenite  occurs  at 
350°  for  Ca,  400°  for  Sr,  and  450°  for  Ba ;  decomp, 
of  arsenite  to  oxide  occurs  at  350°  for  Ca,  600°  for  Sr, 
700°  for  Ba ;  arsenide  is  formed  only  with  Ba. 

E.  S.  H. 

Pharmaceutically  important  arsenic  com¬ 
pounds.  II. — See  A.,  1937,  II,  491. 

Exchange  reactions  with  radio-sulphur.  H.  H. 
Voge  and  W.  F.  Libby  (J.  Amer.  Chem.  Soc.,  1937, 
59,  2474). — Exchange  of  S  and  radio-S  occurs  between 
S"  and  &>03",  but  not  between  S"  and  S04"  or  S03" 
and  S04'\  E.  S.  H. 

Oxidation  of  aqueous  sulphide  solutions  by 
hypochlorites.  A.  R.  Choppin  and  L.  C.  Faulken- 
berry  (J.  Amer.  Chem.  Soc.,  1937,  59,  2203 — 2207). — 
The  end-products  of  the  reaction  are  S  and  S04", 
which  are  formed  in  quantities  depending  on  the 
conens.  of  the  reagents,  the  temp.,  and  pn.  High 
[NaOCl]  and  rising  temp,  increase  the  proportion  of 
S04".  A  min.  in  the  production  of  S04"  occurs  at 
Pn  10.  E.  S.  H. 

Behaviour  of  thiosulphate  and  the  formation 
of  higher  polythionic  acids  in  fuming  hydro¬ 
chloric  acid.  J.  Janickis  (Z.  anorg.  Chem.,  1937, 
234,  193 — 223). — The  nature  of  the  clear  solution 
which  is  obtained  when  aq.  Na2S203  is  dropped  into 
fuming  HC1  (A.,  1924,  ii,  104)  has  been  investigated. 
The  views  of  Bassett  and  Durrant  (A.,  1927,  843)  as 
to  the  nature  of  the  substance  present  in  acidified 
thiosulphate  solutions  which  reduces  methylene-blue 
are  criticised,  and  it  is  suggested  that  this  substance 
is  H2S203,  A  method  for  quant,  analysis  of  the 
solution  has  been  worked  out,  and  the  results  indicate 
that  it  contains  H2S203,  S02,  higher  polythionic  acids, 
and  a  little  H2S.  At  0°  it  deposits  no  S  for  some  S  hr., 


and  during  this  time  its  composition  changes  con¬ 
tinuously,  [H2S203]  decreasing  and  [S02]  increasing, 
while  the  no.  of  mols.  of  polythionic  acids  passes 
through  a  min.  and  their  average  S  content  through  a 
max.  corresponding  approx,  with  H2S1406.  Even 
after  24  hr.,  when  quite  turbid,  the  solution  still 
contains  H2S203.  The  results  are  interpreted  as 
follows  :  at  the  moment  of  prep.  H2S506  is  formed 
according  to  H2S203  +  H20  2H2S02and  H2S02  + 
2IiS203'  S506"  +  2H20,  whilst  the  formation  of 

H2S  is  due  to  3H2S02  H2S202  +  S02  +  2H20 

and  H2S202~>  S02  +  H2S.  Subsequently  the  follow¬ 
ing  reactions  occur  :  SnOfl"  +  H0S2CX>->  S„^-,CV'  + 
SO,  +  H,0 ;  2Sn0e"  +  4H-  ->  (2»  _  6)S  +  5s62  + 
2H90 ;  -f*  S  ->•  S^CV';  5HoS<>03 

2H;Sa06  +  3H20 ;  S506"  +  SM06"" S5  +  aOe"  + 

Srt-aOe  '-  The  stability  of  the  solution  is  due  to  the 
fact  that  the  direct  decomp,  to  S  +  S02  is  a  property 
not  of  undissociated  H2So03  but  of  the  ion  HSo03'. 

F.  J.  G. 

Sulphur  selenium  protochloride.  Refractive 
index  and  surface  tension  of  mixtures  of  sulphur 
with  selenium  protochloride,  Se2Cl2.  A.  Baroni 
(Atti  R.  Accad.  Lincei,  1937,  [vi],  25,  719 — 723; 
cf.  A.,  1933,  241). — By  the  fractional  distillation  of 
mixtures  of  S  and  Se2Cl2*  previously  heated  for  6  hr. 
in  a  sealed  tube  at  200°,  an  orange  liquid ,  SSeCL>, 
b.p.  68°/20  mm.,  has  been  isolated.  Evidence  for  the 
existence  of  this  compound  has  also  been  obtained 
from  measurements  of  n  and  y  for  S-Se2Cl2  mixtures 
at  various  temp.  SSeCl2  has  rip  1*7234,  df  2*1502; 
it  is  more  stable  than  SeSCl2  and  probably  has  the 
structure  S!Se!Cl.>.  O.  J.  W. 

Preparation  of  chromium  fluoride.  V. 
Schtscherbakova  (J.  Appl.  Chem.  Russ.,  1937,  10, 
1405 — 1406). — Cr03  is  dissolved  in  a  10%  excess  of 
HF,  a  20%  excess  of  C  is  added,  and  the  mixture  is 
heated  at  80°,  when  the  reaction  2Cr03  +  6HF  + 
3C  *>  2CrF3  +  3C02  takes  place.  R.  T. 


Preparation  of  12-molybdophosphoric  acid. 

S.  L.  Malowan  (Z.  anal.  Chem.,  1937,  111,  7—10). — 
(NH4)3P04,12Mo03  is  heated  to  incipient  redness, 
forming  a  blue-black  substance  of  the  apparent 
composition  8Mo02,16Mo03,P205.  This  is  dissolved 
in  3%  aq.  H202,  acidified  with  HN03,  and  evaporated, 
giving  pure,  alkali-free  molybdophosphoric  acid. 

J.  S.  A. 

Resistance  of  metals  to  hydrofluosilicic  acid. — 
See  B.,  1937,  1356. 


Affinity.  LXXVI.  Tensimetric  analysis  of 
the  higher  phosphides  of  manganese.  W.  Biltz 
and  F.  Wiechmann  [with  K.  Meisel]  (Z.  anorg. 
Chem.,  1937,  234,  117— 129).— The  highest  com¬ 
pound  is  a  tri phosphide,  MnP3,  d  4*26.  MnP3  takes 
up  excess  of  P  into  solid  solution,  but  MnP3  and  MnP 
form  an  almost  ideal  two-phase  system.  There  are 
no  indications  of  the  existence  of  MnP2  (A.,  1914,  ii, 
273).  F.  J.  G. 


Pentaiodorhenic  acid.  W.  Biltz  [with  F.  W. 
Wrigge,  E.  Prange,  and  G.  Lange]  (Z.  anorg. 
Chem.,  1937,  234,  142 — 149). — When  K2ReI6  in 
20%  H2S04  is  shaken  with  Et20  all  of  the  Re  and 
5/6  of  the  I,  but  none  of  the  K,  pass  into  the 
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upper  layer.  In  this  ethereal  solution  the  Re  is 
quadrivalent,  so  that  the  equation  is  E^Relg  + 
H^SO,  =  (KoSO*  +  HI)  aq.  +  HReIVI5  (in  Et20). 
The  reaction  is  sp.  for  K2ReI6 ;  with  the  Cl  and  Br 
compounds  little  or  no  Re  is  absorbed  by  Et20. 
A  definite  solid  compound  of  Re  and  I  could  not  be 
isolated.  E.  J.  G. 

Physico-chemical  nature  of  oxides  of  nickel. 
D.  P.  Bogatzki  (J.  Gen.  Chem.  Russ.,  1937,  7,  1397 — 
1402). — The  composition  of  oxides  of  Ni  prepared  by 
heating  Ni(N03)2  varies  according  to  the  temp.,  from 
NiO  at  >1100°  through  a  series  of  solid  solutions  to 
Ni02  at  500°.  The  .X-ray  diagrams  of  the  oxides  Ni304 
and  Ni203  diifer  from  that  of  NiO  only  in  their  larger 
space  lattice  const.,  suggesting  that  these  are  solid 
solutions  of  NiO  in  Ni02.  R.  T. 

Compounds  of  platinum  with  unsaturated 
hydrocarbons  of  the  ethylene  series.  A.  D. 
Gelmax  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1937, 
16,  351—354;  cf.  A.,  1937,  II,  54).— Replacing  Cl  by 
Br,  or  C2H4  by  propylene,  isobutylene,  or  styrene, 
prep,  and  properties  are  given  for  further  members  of 
the  complex  type  :  [C2li4  X  PtCl2]  where  X  =  NH3 
or  CrHrN.  As  with  the  chlorides,  trans- forms  are 
obtained  from  Zeise  type  salts,  cis-  from  Coss  type. 
[C2H4  X  PtCl2]  with  KBr  yield  the  bromides .  The 
olefines  are  inter-replaceable,  showing  residual 
affinities  in  the  order  C3H8  >  C2H4  >  C3H6  or  C4H8 
(cf.  A.,  1936,  1098).  [C2H4  NH3  PtCl2]  when  boiled 
with  HC1  yields  Coss’  salt,  showing  elimination  of 
C2H4  to  be  the  primary  reaction.  The  results  confirm 
the  tram-  influence  in  the  inner  shell  of  the  unsaturated 
mols.  I.  McA.  ; 

Designation  of  capabilities  of  quantitative 
methods  of  determination.  A.  Schleicher  (Z. 
anal.  Chem.,  1937,  111,  3 — 7  ;  cf.  Reichel,  A.,  1937, 
I,  528). — An  alternative  method  of  expressing  the 
precision  and  applicability  of  analytical  methods  is 
discussed.  J.  S.  A. 

Technique  of  spectral  analysis.  W.  Gerlach 
and  W.  Rollwagen  (Metallwirts.,  1937,  16,  1083 — 
1094). — Recent  progress  in  qual.  and  quant,  spectral 
analysis  is  reviewed.  C.  E.  H. 

Direct  photo-electric  determination  of  elements 
in  the  flame.  J.  He  yes  (Angew.  Chem.,  1937, 
50,  S71 — 874). — The  flame  spectra  of  the  elements  to 
be  determined  are  excited  under  standardised  con¬ 
ditions,  using  a  Lundegardh  atomiser.  Suitable 
lines  are  isolated  by  means  of  a  monochromator,  and 
their  intensity  is  measured  directly  with  a  photo¬ 
electric  cell.  At  low  concens.,  the  photo-electric 
current  directly  oc  the  concn.  of  the  element  con¬ 
cerned.  J,  S.  A. 

Comparative  pa  measurements  with  the  hydro¬ 
gen  and  glass  electrodes.  K.  Schwabe  [with 
W.  Graupner]  (Z.  Elektrochem.,  1937,  43,  874 — 879). 
— Comparisons  of  the  glass  electrode  (Si02  72,  CaO  6, 
Na20  22%)  with  the  H2  electrode  in  solutions  of  a 
no.  of  partly  neutralised  acids  over  the  pK  range  1  to 
10  show  that  they  agree  within  the  experimental  error 
except  in  the  case  of  CC13*C02H,  where  large  di¬ 
vergences,  which  may  be  attributed  to  catalytic 
hydrogenation,  are  found.  E.  J.  G. 


pa  measurements  with  the  glass  electrode. 
G.  Haugaard  (J.  Soc.  Leather  Trades  Chem.,  1937, 
21,  582 — 586). — The  glass  electrode  and  a  sensitive, 
low-capacity  potentiometer  are  very  trustworthy 
and  accurate  to  approx.  0*02  pa.  A  suitable  modified 
vac. -tube  potentiometer  is  described  (cf.  A.,  1937,  I, 
567).  D.  W. 

Two  new  colour  indicators  from  [3-naphthyl- 
amine. — Sec  A.,  1937,  II,  494. 

Use  of  naphthol  compounds  as  fluorescent 
indicators.  M.  D£rib£re  (Ann.  Chim.  Analyt., 
1937,  [iii],  19,  262 — 263). — The  fluorescent  properties 
of  numerous  naphthols,  naphtholsulphonic  acids,  and 
their  derivatives  are  recorded  and  the  compounds 
proposed  for  use  as  indicators.  J.  S.  A. 

Acridine-orange  and  hrilliant-diazole -yellow 
as  fluorescent  indicators.  M.  DlsRiBftRf:  (Ann. 
Chim.  Analyt.,  1937,  [iii],  19,  290 — 291 ;  cf.  A.,  1933, 
1132). — Commercial  samples  of  acridine-orange  ex¬ 
hibit  a  brick-red  and  the  pure  material  a  yellow-green 
fluorescence  at  pn  8 — 10*5.  The  fluorescence  of 
diazole-yellow  changes  from  green  to  yellow-green  with 
increase  in  concn.  There  is  no  fluorescence  below 
p H  7*5,  or  in  the  presence  of  oxidising  agents. 

J.  L.  D. 

Modified  distillation  method  for  [the  determin¬ 
ation  of]  moisture.  H.  N.  Calderwood  and  R.  J. 
Piechowski  (Ind.  Eng.  Chem.  [Anal.],  1937,  9,  520).— 
In  the  Dean-Stark  method  (B.,  1920,  438)  with  xylene 
as  the  immiscible  liquid,  the  introduction  of  a  few 
drops  of  EtOH  removes  H20  adhering  to  the  inner 
wall  of  the  condenser  tube,  and  thus  increases  the 
accuracy  of  the  method.  The  EtOH  should  be 
added  only  after  dehydration  of  the  sample  is  complete 
and  should  not  be  used  as  an  indicator  to  show  when 
this  is  the  case.  Rates  and  periods  of  boiling  are 
specified.  L.  S.  T. 

Microchemical  detection  of  halogen.  E.  Halla 
and  E.  Ritter  (Mikrochim.  Acta,  1937,  1,  365). — 
One  drop  of  the  lest;  solution  is  heated  with  2 — 4  drops 
of  fuming  HN03  in  the  usual  form  of  apparatus,  and 
the  liberated  halogen,  halogen  acid,  or  NOC1  absorbed 
by  a  drop  of  acid  AgN03  solution.  The  limiting 
sensitivity  is  <10"6  g.  L.  S.  T. 

Determination  of  chlorides  and  bromides. 
L.  A.  Reber  and  W.  M.  McNabb  (Ind.  Eng.  Chem. 
[Anal.],  1937,  9,  529). — 0Tx-AgNO3  is  added  to  the 
Cr  or  Br'  solution  in  presence  of  dil.  HN03,  the 
coagulated  halide  is  filtered  off,  and  the  combined 
filtrate  and  washings  are  titrated  with  0Tn-KI  using 
starch  and  CeIV  NH4  sulphate  solution  as  indicator. 
The  results  agree  with  those  obtained  by  the  Volhard 
and  gravimetric  methods.  I'  can  be  similarly  deter¬ 
mined,  filtration  of  the  pptd.  Agl  being  unnecessary. 
When  the  iodide  is  titrated  with  AgN03  the  end¬ 
point  appears  too  soon,  probably  owing  to  adsorption 
of  I'  by  the  Agl.  L.  S.  T. 

Determination  of  bromates  in  chlorates  by 
Junck’s  method.  I,  II.  E.  Taradoire  (Bull. 
Soc.  chim.,  1937,  [v],  4,  1759—1771,  1771 — 1773). — 
I.  The  applicability  of  Junck’s  method  has  been 
investigated,  with  special  reference  to  the  action  of 
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atm.  02  and  light,  the  presence  of  Cu  and  Fe,  and  the 
influence  of  the  nature  and  amount  of  acid  used. 

II.  Results  of  analysis  are  reported. 

E.  S.  H. 

Determination  of  micro-quantities  of  iodine. 

J.  F.  Reith  and  C.  P.  van  Dijk  (Biochem.  J.,  1937, 
31,  2128 — 2135). — New  methods  have  been  tested. 
A  rapid  and  trustworthy  method  based  on  extraction 
of  I'  from  salt  mixtures  by  EtOH  (cf.  Hamilton,  A., 
1936,  1351)  is  described.  The  reduction  of  I03'  in 
alkaline  solution  by  N2H4  also  gave  good  results. 
No  detectable  I03'  is  formed  on  heating  a  mixture  of 
I',  N03',  and  C03".  Small  amounts  of  org.  material 
50  mg.)  can  be  destroyed  with  practically  no 
loss  of  I'  by  heating  with  NaN03.  J.  N.  A. 

Dioxan  as  a  reagent  for  detection  and  deter¬ 
mination  of  small  amounts  of  iodide.  Applic¬ 
ation  to  tlie  detection  of  iodide  in  iodised  salt. 
A.  Saifer  and  J.  Hughes  (J.  Biol.  Chem.,  1937, 
121,  SOI — 802 ;  cf.  A.,  1937,  I,  260). — A  correction. 

J.  W.  S. 

Determination  of  iodine  in  organic  medica¬ 
ments. — See  B.,  1937,  1406. 

Stability  of  potassium  iodate  volumetric 
solutions.  S.  M.  Berman  (J.  Assoc.  Off.  Agric. 
Chem.,  1937,  20,  590 — 592). — Solutions  prepared 
as  suggested  (ib id.,  57)  and  standardised  by  As203 
show  no  appreciable  loss  of  stability  in  20  months, 
and  the  method  is  therefore  suggested  as  a  tentative 
standard.  J.  G. 

Determination  of  fluorine.  J.  J.  T.  Graham 
(J.  Assoc.  Off.  Agric.  Chem.,  1937,  20,  392 — 394). — 
The  Willard- Winter  method  (A.OA.C.  Methods  of 
Analysis,  1935, 19(b),  46)  gives  low  results  in  presence 
of  large  amounts  of  A1  and  Si03".  In  such  cases  the 
PbFCl  method  is  applied.  E.  C.  S. 

Determination  of  fluorine  by  peroxidised 
titanium  method.  D.  Dahle  (J.  Assoc.  Off. 
Agric.  Chem.,  1937,  20,  505 — 516). — Use  is  made  of 
the  inhibitory  action  of  A1  salts  on  the  bleaching  by 
F  of  peroxidised  Ti  to  eliminate  errors  due  to  variation 
in  pn  or  to  adventitious  colours,  aq.  A1(N03)3  being 
added  to  an  aliquot  part  of  the  solution  of  F  which  is 
to  be  analysed.  The  colours  developed  are  deter¬ 
mined  by  the  use  of  a  neutral  wedge  photometer 
(cf.  Clifford  and  Wichmann,  A.,  1936,  443)  and  com¬ 
pared  with  those  developed  in  standard  solutions  of 
F.  The  interference  by  other  ions  when  this  pro¬ 
cedure  is  used  is  negligible  unless  present  in  amounts 

those  tolerated  in  any  other  method  of  deter¬ 
mination  of  F.  E.  C.  S. 

Volumetric  micro-determination  of  0-01N- 
sulphate  solutions  with  sodium  rhodizonate 
as  indicator.  E.  Abrahamczik  and  F.  Blumel 
(Mikrochim.  Acta,  1937,  1,  354 — 364). — The  red 
colour  of  Ba  rhodizonate  (I)  is  discharged  in  acid 
solution  owing  to  decomp,  of  the  liberated  rhodizonic 
acid,  and  although  (I)  is  stable  in  neutral  solution  the 
colour  change  from  red  to  yellow  in  the  titration  of  an 
aq.  Ba  salt  with  aq.  S04"  and  Na  rhodizonate  as 
indicator  is  not  sharp.  When  buffered  to  pn  3  by 
citrate  and  HC1  and  diluted  with  3  vols.  of  MeOH, 
O-OlN-BaCL  can  be  satisfactorily  titrated  with  0-01 N- 
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(NH4)2S04,  but  not  the  S04"  with  the  Ba  solution. 
The  method  has  been  applied  to  the  determination  of 
S  in  org.  elementary  analysis,  and  to  the  titration  of 
HS04'  and  free  H2S04  solutions.  Interfering  cations 
are  removed  from  S04"  solutions  by  adsorption  with 
zeolite.  L.  S.  T. 

Determination  of  total  reducible  sulphur  in 
caustic  soda. — See  B.,  1937,  1333. 

Rapid  determination  of  sulphide  sulphur.— 
See  B.,  1937,  1335. 

Micro  chemical  detection  of  selenium.  F. 

Feigl  and  V.  Demant  (Mikrochim.  Acta,  1937,  1, 
322 — 325). — Se03"  in  2n-HC1  gives  first  a  red  and 
then  a  reddish-violet  colour  with  1%  NPh2*NH2  in 
glacial  AcOH;  limiting  sensitivity  0*05  X  1(H  g. 
Se02.  Se,  selenides,  and  Se04"  are  first  converted 
into  Se03".  I03',  C103',  Mn04',  etc.  and  peroxides 

must  be  destroyed  by  warming  with  HC1,  whilst 
Fe**’,  Cu*’,  tungstates,  and  molybdates  are  converted 
into  complex  oxalates  by  boiling  with  HC1  +  ILjC^. 
Te03"  and  Te04"  give  no  reaction,  and  0*001%  Se 
can  be  detected  in  20  mg.  of  S  or  Te.  Sulphides  and 
Se  minerals  are  attacked  by  heating  with  cone.  HC1 
and  perhydrol.  L.  S.  T. 

Determination  of  selenium.  Z.  Shibata  (Sci. 
Rep.  T6hoku,  1937,  [i],  26,  248 — 252). — The  deter¬ 
mination  of  Se  by  pptn.  with  S02,  and  iodometric 
titration  after  addition  of  KI,  is  described. 

F.  J.  L. 

Determination  of  phosphoric  acid  in  super¬ 
phosphate  and  phosphorite  meal. — See  B.,  1937, 
1334. 

Semi-micro-methods  for  the  rapid  colori¬ 
metric  determination  of  arsenic.  F.  Gaudy  and 
M.  P.  Antola  (Anal.  Asoc.  Quim.  Argentina,  1937, 
25,  76 — 80). — Material  containing  0*1 — 1  mg.  of  As 
is  evaporated  with  HN03  and  H2S04  to  a  colourless 
residue,  and  then  reduced  with  N2H4,H2S04,  the 
product  being  treated  with  HC1,  1%  gelatin,  and 
finally  a  saturated  solution  of  H2S.  As  is  determined 
by  colorimetric  comparison  with  standard  solutions. 
Bi,  Sn,  Cu,  and  Fe  must  be  removed  before  the  final 
pptn.  The  effect  of  varying  the  amount  of  gelatin  is 
recorded.  The  method  is  suitable  for  rapid  commercial 
analyses.  F.  R.  G. 

Volumetric  determination  of  arsenic,  anti¬ 
mony,  and  bismuth  with  potassium  iodide. 
L.  Fauchon  and  L.  Vignoli  (J.  Pharm.  Chim.,  1937, 
[viii],  26,  337—341;  cf.  A.,  1937,  I,  478).— The  vol. 
of  a  standard  solution  of  a  Bi  salt  in  HN03  or  10% 
H2S04  required  to  produce  a  yellow  colour  with  KI 
is  compared  with  that  of  the  unknown,  the  Bi  content 
of  which  is  calc.  Sb  and  As  can  be  determined  similarly 
in  25%  and  40%  H2S04,  respectively.  J.  L.  D. 

Determination  of  silicic  acid  in  substances 
soluble  in  acids.  W.  van  Tongeren  (Chem. 
Weekblad,  1937,  34,  774 — 777). — A  comparative 
examination  of  the  HCI,  HN03,  HC104,  NH4C1-HC1, 
and  NH4N03-HN03  methods  for  separating  Si02 
from  sol.  silicates  shows  that  the  last  gives  the  most 
trustworthy  results  and  the  smallest  degree  of 
contamination  of  the  Si02,  which  is  due  in  this  case 
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almost  entirely  to  Ti02.  In  the  preferred  method 
1  g.  of  finely  powdered  sample  is  intimately  mixed 
with  1  g.  of  NH4N03  in  a  small  Jena  glass  beaker 
covered  with  a  watch-glass.  5  c.c.  of  HN03  (d  1*4) 
are  added,  and  the  mixture  is  warmed  on  the  water- 
bath  for  0-5  hr.  with  stirring.  The  Si02  is  then 
collected  in  a  folded  paper  containing  a  small  wad  of 
macerated  paper  in  the  bottom  of  the  cone,  washed 
with  100 — 125  c.c.  of  hot  5%  HN03  containing  a  few 
drops  of  H202,  ignited  in  Pt,  and  weighed.  The 
residue  is  treated  with  HF  and  Si02  determined  by 
difference.  S.  C. 

Determination  of  silicon  in  steels. — See  B., 
1937, 1351. 

Rapid  determination  of  inert  gas  content  of 
nitrogen. — See  B.,  1937,  1335. 

Micro-reaction  for  lithium,  I.  M.  Korenman 
and  M.  M.  Fursina  (J.  Appl.  Chem.  Russ.,  1937,  10, 
1494 — 1495). — A  drop  each  of  solution,  of  15% 
(CH2)6N4,  and  of  15%  K3Fe(CN)6  are  mixed ;  character¬ 
istic  octahedra  form  in  presence  of  <6  X  10* 8  g. 
Li.  Mg,  Na,  Rb,  and  Cs  do  not  interfere.  R.  T. 

Micro-reactions  for  caesium  and  rubidium. 
I.  M.  Korenman  and  G,  J.  Jagniatinskaja  (J.  Appl. 
Chem.  Russ.,  1937,  10,  1496 — 1499). — A  drop  of 
solution  is  evaporated  to  dryness  on  a  slide,  and  a  drop 
each  of  saturated  aq.  K3Fe(CN)0  and  Pb(OAc)2  are 
placed  on  the  residue;  characteristic  micro-crystals 
of  Cs3Fe(CN)6,Pb(OAc)2  are  formed  (6  X  10~7  g.  Cs). 
Cs  (6  X  10“8  g.)  or  Rb  (3  X  1(H  g.)  is  detected 
microscopically  by  placing  a  granule  of  KBiI4  in  a 
drop  of  solution,  when  hexagonal  crystals  form  within 
15  min. ;  a  similar,  more  sensitive  reaction  is  obtained 
by  substituting  Sb  for  Bi  in  the  reagent.  Alternatively, 
Cs  (3  x  Iff*8  g.)  or  Rb  (To  X  Iff-7  g.)  is  detected  as 
characteristic  crystals  of  Cs2AuPdCl7  or  Rb2AuPdCl7. 
K,  Na,  Li,  and  Mg  do  not  interfere  with  the  above 
reactions,  except  in  very  great  excess.  R.  T. 

Determination  of  lime  in  cement  etc. — See 
B.,  1937,  1343. 

Investigation  of  several  metals  with  a  single 
reagent.  M.  Soares  (Rev.  Chim.  pura  appl.,  1937, 
[iii],  12,  1 — 11). — A  review  of  the  use  of  SH’CH^CC^H 
in  the  detection  and  determination  of  heavy  metals. 

F.  R.  G. 

Quantitative  mineralogical  X-ray  analysis. 

T.  N.  Agafonova  (Compt.  rend.  Acad.  Sci.  U.R.S.S., 
1937,  16,  367 — 369). — Relative  intensity  ratio 

Ja  {hJcl)II^(rnno)-%  composition  curves  deter¬ 
mined  by  photometry  of  suitable  pairs  of  lines  in 
X-ray  powder  photographs  of  binary  a-b  mixtures, 
are  applied  to  determine  the  %  of  component  a  in  a 
mixture,  by  adding  a  known  %  of  a  standard  B  (Fe, 
Al,  NaCl)  and  recording  Ja/Jb  for  the  same  line-pairs. 
Curves  are  given  for  the  binary  mixtures  apatite- Al ; 
Mn02-Mn203.  Without  special  precautions,  some 
components  are  claimed  to  be  determinable  to  <1%. 

I.  McA. 

Determination  of  lead  in  presence  of  other 
metals.  C.  Mahr  and  H,  Ojele  (Z.  anorg.  Chem., 
1937,  234,  224 — 228).— Pb  can  be  separated  from 
other  metals  by  pptn.  from  HN03  solution  with 
CS(NH2)2  at  0°  as  2Pb(N03)2,llCS(NH2)2.  The  ppt. 
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can  be  dissolved  in  hot  H20  and  Pb  determined  by 
the  usual  methods.  F.  J.  G. 

Determination  of  lead  in  motor  fuel.— See  B., 
1937,  129S. 

Application  of  mercurimetry  to  the  determin¬ 
ation  of  thallium.  J.  Trtilek  (Z.  anal.  Chem.,  1937, 
111,  10— 14).— T1  is  pptd.  by  adding  a  measured 
excess  of  KI.  Til  is  filtered  off,  and  the  excess  of  KI 
is  titrated  back  with  standard  Hg(N03)2,  using 
diphenylcarbazone  as  indicator.  J.  S.  A. 

Use  of  micro-analytical  methods  in  rock 
analysis.  F.  Hecht  (Z.  anal.  Chem.,  1937,  110, 
385 — 401). — The  micro-analytical  determination  of 
elements  present  in  traces  (0*01 — 0*02%)  in  rocks  is 
reviewed.  Cu  may  be  determined  colorimetrically 
with  NEt^CSgNa,  or  gravimetrically  by  pptn.  with 
5  :  7-dibromo-8-hydroxy quinoline  (I).  The  Si02  is 
removed  from  the  rock  by  fuming  with  HF  +  H2S04. 
The  residue  is  dissolved  in  H20  and  Cu  is  pptd.  with 
H2S  at  room  temp.  The  ppt.  is  dissolved  in  HC1  + 
HN03,  and  Cu  pptd.  with  (I).  Mn,  Zn,  Ni,  and  Co 
are  pptd.  with  H2S  from  the  ammoniacal  solution 
after  removing  Fe,  Al,  etc.  as  basic  acetates.  Mn 
and  Zn  are  sejaarated  by  Hillebrand’s  method,  and 
Zn  is  pptd.  with  8-hydroxyquinoline  in  presence  of 
much  NH4OAc.  Org.  compounds  in  the  filtrate  are 
destroyed  by  treatment  with  HC1  +  HN03,  and  then 
with  H202  +  HN03.  Mn  is  pptd.  by  treatment  with 
Br-H20  +  NH3,  and  the  ppt.  is  ignited  to  Mn304  at 
1000°.  The  sulphides  are  dissolved  in  HC1  +  HN03 
and  evaporated  down  with  HCL  Pt  and  Cu  are  pptd. 
in  HC1  solution  with  H2S.  Ni  in  a  portion  of  the 
filtrate  is  pptd.  with  dimethylglyoxime ;  Co  is  pptd. 
with  1  : 2-NOC10Hg-OH  and  ignited  to  Co304.  Ca 
co-pptd.  with  Mg  is  determined  by  dissolving  the 
Mg2P207  in  dil.  H2S04,  and  adding  9 — 10  parts  of 
EtOH.  The  CaS04  is  collected,  dissolved  in  HC1,  and 
pptd.  with  HAG,.  The  CaC204  is  ignited  at  1000°, 
and  reconverted  into  CaS04.  Sr  is  determined  after 
extracting  the  nitrates  with  EtOH  +  Et20,  by 
fuming  down  with  H2S04,  and  collecting  SrS04 
formed.  Ba  is  determined  in  a  separate  sample  which 
is  fused  with  Na2C03  +  NaN03.  The  melt  is  extracted 
with  H20,  and  the  insol.  portion  is  treated  with 
H2S04.  The  residue  is  treated  with  HF -f- H2S04, 
leaving  Ba  and  Sr  (+Ca)  as  sulphates.  These  are 
brought  into  HC1  solution  by  fusion  with  Na2C03,  and 
Ba  is  pptd.  as  BaS04.  Rare  earths  are  pptd.  with 
Fe  and  Ti  by  means  of  KOH,  from  the  sample  used 
for  determining  Ba,  and  are  obtained  as  insol,  fluorides 
on  evaporating  with.  HF.  The  rare  earths  are  finally 
converted  into  the  oxalates,  by  double  pptn.,  and  are 
ignited  to  the  oxides.  Total  S  is  determined  in  the 
H20  extract  from  the  Na2C03-NaN03  fusion,  and  is 
pptd.  as  BaS04.  Cl  is  determined  in  the  H20  extract 
after  fusion  with  Cl -free  Na2C03.  J.  S.  A. 

Electrolytic  analysis  of  white  and  yellow  metal 
alloys. — See  B.,  1937,  1353. 

Determination  of  mercurous  chloride  and  total 
mercury  in  mercury  ores. — See  B.,  1937,  1354. 

Colour  reactions  of  rare-earth  elements  with 
alkaloids  and  polyhydric  phenols.  IV.  Colour 
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reactions  of  cerium,  lanthanum,  thorium,  thall¬ 
ium,  and  elements  of  the  third  analytical  group 
with  morphine  salts.  E.  M.  Schemjakin  and  V.  A. 
Volkova  (J.  Gen.  Chem.  Russ.,  1937,  7,  1553 — 1556). 
— CeIV  in  aq.  NH3  gives  a  brown  ppt.  with  morphine 
hydrochloride  (I)  (<  10"5  g.  Ce  per  ml.) ;  pptn.  proceeds 
periodically,  giving  well-defined  Liesegang  rings. 
Th,  La.  and  group  III  cations  do  not  interfere.  Tl111 
gives  a  yellow  ppt.  with  (I),  but  not  with  brucine. 

R.  T. 

Quantitative  spectroscopic  determination  of 
neodymium  and  praseodymium  in  minerals. 

S.  A.  Borovik  and  T.  A.  Burova  (Compt.  rend.  Acad. 
Sci.  U.R.S.S.,  1937,  16,  311 — 312). — The  rare  earths 
and  Th,  after  separation  of  other  metals,  are  made  up 
to  a  1%  solution  and  Pr  and  Nd  determined  by  ad¬ 
justing  the  thickness  of  a  layer  of  a  standard  solution 
to  equal  brightness  of  the  lines  5270 — 5207  a.  for  Nd 
and  4879  a.  for  Pr.  F.  J.  G. 


Purity  tests  in  assaying  by  means  of  spot  tests. 
—See  B.,  1937,  1355. 

Precipitation  of  basic  gallium  sulphate  by 
means  of  carbamide.  II.  Separation  and  de¬ 
termination  of  gallium.  H.  H.  Willard  and  H.  C. 
Fogg  (J.  Amer.  Chem.  Soc.,  1937,  59,  2422—2424; 
ef.  A.,  1937,  I,  473). — -Ga  is  pptd.  quantitatively  as 
basic  sulphate  when  aq.  Ga2(S04)3  containing 
CO(NH2)2  is  heated  until  pH  4 — 5-5  is  reached.  Ga 
can  be  separated  from  Zn  and  Mn,  and  within  certain 
limits  from  Ca,  by  this  process.  Al,  Cr,  and  Fe 
interfere.  E.  S.  H. 

Determination  of  manganese  in  silicate  rocks. 

0.  Hackl  (Z.  anal.  Chem.,  1937,  110,  401 — 106; 
cf.  A.,  1936,  813). — Previously  published  specifications 
arc  supplemented.  J.  S.  A. 

Determination  of  manganese  in  sea-water. 

V.  Krasnova  (J.  Gen.  Chem.  Russ.,  1937,  7,  1417 — 
1418). — Minor  modifications  of  Schmidt’s  method 
(B.,  1928,  110)  are  suggested.  R.  T. 

Spectrographic  determinations  on  cast  iron. — 
See  B.,  1937,  1348. 

Gravimetric  determination  of  chromic  acid 
as  lead  chromate.  D.  Tschavdarov  and  N. 
Tsciiavdarova  (Z.  anal.  Chem.,  1937,  110,  348 — 
354). — Cr04"  may  be  pptd.  as  PbCr04  from  solutions 
approx.  0*1— 0*2n  in  HN03 ;  the  ppt.  is  dried  at  160 — 
180°.  High  results  may  be  obtained  in  the  presence 
of  HC1;  most  cations  do  not  interfere.  J.  S.  A. 

Preservation  of  ammonium  molybdate  re¬ 
agent.  S.  Sait6  (Sci.  Rep.  Tohoku,  1937,  [i], 
26,  253 — 260). — The  usual  solution  of  NH4  molybdate 
(75  g.  per  1.  of  3n-HN03)  is  highly  supersaturated 
with  respect  to  Mo03,2H20,  which  separates  as  a 
yellow  ppt.  on  keeping  the  reagent.  The  rate  of 
crystal  growth  is  small  and  the  solution  can  often  be 
preserved  for  some  time,  but  the  most  stable  solution 
contains  25  g.  per  1.  in  5n-HN03.  The  effect  of  heat 
and  light  on  the  formation  of  the  ppt.  is  small. 

F.  J.  L. 

Determination  of  tungstates.  E.  Carri^re 
and  R,  Berkem  (Bull.  Soc.  chim.,  1937,  [v],  4,  1907 — 


1912). — Existing  procedures  have  been  critically 
examined.  Minor  modifications  are  suggested. 

E.  S.  H. 

Determination  of  uranium,  thorium,  and  lead 
in  thucholite.  0.  B.  Muench  (J.  Amer.  Chem. 
Soc.,  1937,  59,  2269 — 2270). — The  Pb-U  ratio  is 
0-038,  whence  it  is  estimated  that  the  approx,  age  of 
the  mineral  is  278  X  10°  years.  E.  S.  H. 

Iodometric  determination  of  tin.  M.  Hegedus 
(Z.  anal.  Chem.,  1937,  110,  338— 348).— The  Sn,  in 
HC1  solution,  is  reduced  completely  to  Sn”  by  addition 
of  Zn  +  a  little  Cd,  air  being  first  displaced  by  C02. 
When  the  Zn  and  Cd  have  dissolved,  a  HC1  solution 
containing  a  weighed  excess  of  KBr03  +  10  parts  of 
KI  is  added,  and  the  excess  of  I  is  titrated  back  with 
Na2S203.  In  presence  of  Pb,  the  original  solution  is 
first  treated  with  an  excess  of  Na2S04;  10  parts  of 
Pb  do  not  interfere  with  the  determination  of  Sn. 

J.  S.  A. 

Reduction  of  iron  with  metallic  tin.  R. 
Rinne  (Z.  anal.  Chem.,  1937,  111,  1— 3).— Fe*”  in 
HC1  solution  may  be  reduced  to  Fe”  by  heating  with 
Sn.  The  solution  is  decanted  from  undissolved  metal, 
HgCl2  is  added,  and  Fe  is  titrated  as  usual.  The 
method  has  advantages  over  the  use  of  the  Zn  reductor. 

J.  S.  A. 

Drop  reaction  for  titanium.  M.  V.  Gapt- 
schenko  and  0.  G.  Scheintzis  (J.  Gen.  Chem.  Russ., 
1937,  7,  1427 — 1428). — A  drop  of  solution  is  placed  on 
filter-paper  saturated  with  tannin,  followed  by  a  drop 
of  20%  antipyrin;  a  red  spot  forms  in  presence  of 
<2  x  KH  g.  Ti.  The  colorations  given  by  Fe,  U, 
or  V,  but  not  by  Ti  or  Mo,  are  discharged  by  20% 
H2S04.  Cr,  Al,  Co,  Ni,  Mn,  Zn,  Hg,  Pb,  Cu,  Cd,  Bi, 
and  Zr  do  not  interfere.  R.  T. 

Fractional  reaction  for  zirconium  and  the  pre¬ 
cipitation  of  amorphous  precipitates.  N.  A. 
Tananaev  (J.  Appl.  Chem.  Russ..  1937,  10,  1514 — 
1520). — Polemical,  in  replv  to  Alimarin  (A.,  1936, 
1354;  1937,  1,  259).  "  ■  R.  T. 

Organic  reagents  capable  of  application  to 
mineral  analysis.  2:3:  7-Trihydroxy-9-meth- 
yl-6-fluorone,  special  reagent  for  antimony 
cations.  P.  Wenger,  R.  Duckert,  and  C.  P. 
Blancpain  (Helv.  Chim.  Acta,  1937,  20,  1427— 
1445;  cf.  A.,  1937,  I,  330). — Among  the  elements  of 
group  VIII  the  ions  of  Fe  and  Os  react  with  1  :  2  :  3- 

(I) ,  1:2:4-  (II),  and  1:3:  5-CGH3(OH)3  (III)  but 
(in)  reacts  only  with  Fe*”  and  Os®1*.  In  group  V 
each  isomeride  appears  to  confine  its  reactions  to  a 
special  region,  (I)  giving  ppts.  with  Sb*”  and  Bi*”, 

(II)  giving  unexpected  changes  depending  on  ex¬ 
perimental  conditions,  and  (III)  giving  colorations 

with  As’”,  Sb’”,  and  Sb . .  Ingroup  IV  there  is  no 

resemblance  between  the  reactions  of  the  three 
isomerides,  (I)  giving  ppts.  with  Ce’”,  Ti*”,  and  Ti**”, 
(II)  yielding  no  reactions  apart  from  a  fugitive  colour 
with  Ce””,  with  which  (III)  gives  a  ppt.  (I)  gives 
reactions  with  Ti03',  Sn02",  TaG019"""",  and  S", 
(II)  with  I03',  and  (III)  with  N02'  and  Br03'.  (I) 
only  yields  a  ppt.  with  Sb  but  under  the  same  con¬ 
ditions  Bi  also  reacts.  (I),  (II),  and  (III)  cannot  be 
regarded  as  sp.  reagents  for  Sb  ions.  With  2:3:7- 
trihydroxy-9-methyl-6-fluorone  the  ions  of  Fe  and  Os 
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give  colorations  whilst  the  cations  Ti**‘,  Ce****,  Ge4*4*, 

V\  As*;*,  As . ,  Sb***,  Sb . ,  Bi**\  Mo . ,  W . , 

and  V4***  give  well-defined  ppts.  the  colour  of  which 
varies  between  red-orange  and  red-brown.  The 
production  of  these  ppts.  depends  greatly  on  the 
acidity  of  the  solution  so  that  at  pa  4  the  reagent 
may  be  regarded  as  sp.  for  Sb.  Its  use  in  the  analysis 
of  salts  and  alloys  in  macro-  and  micro-analytical 
practice  is  described  in  detail.  Quantitatively 
difficulties  are  met  in  filtering  the  pptd.  Sb  complex 
and  in  freeing  it  from  excess  of  the  reagent  by 
washing.  H.  W. 

Determination  of  bismuth  in  medicines. — 
See  B.,  1937, 1406. 

Determination  of  gold  and  silver  by  recovery 
of  minute  amounts  from  solution.  W.  E.  Cald¬ 
well  and  K.  N.  McLeod  (Ind.  Eng.  Chem.  [Anal.], 
1937,  9,  530 — 532). — Details  for  the  recovery  of  small 
amounts  of  Au  and  Ag  from  large  vols.  of  liquid  by 
collection  with  pptd.  Hg-HgCl,  cupellation,  and 
parting  with  HN03  arc  given.  The  best  reducing 
agent  for  producing  the  Hg-HgCl  ppt.  from  aq. 
HgCl2  is  Mg  +  HC1  or  H2S04.  Good  recovery  of 
Au  and  Ag  is  also  obtained  by  the  addition  of  aq. 
NH3  followed  by  aq.  HgN03,  when  the  Hg- 
Hg(NH2)*N03  ppt.  collects  these  metals  as  it  settles 
through  the  solution.  The  data  given  show  that 
0*01  mg.  of  Au  or  1*0  mg.  of  Ag  is  recoverable  from 
40  litres  of  H20.  The  method  has  been  applied  to  the 
control  testing  for  Ag*  content  in  sterilised  H20,  and 
to  the  analysis  of  sea-  and  mine-H20  and  ore  leach 
solutions  for  Au.  L.  S.  T. 

Micro  chemistry  of  the  precious-metal  ele¬ 
ments.  H.  J.  Fraser  (Amer.  Min.,  1937, 22, 1016 — 
1034). — Reactions  of  Pt,  Pd,  Rh,  Itu,  Ir,  Os,  and  Au  with 
benzidine,  CS(NH2)2,  dimethylglyoxime,  dimethyl- 
aminobenzylidenerhodaninc,  C5H5N,HBr,  K  Hgn 
thiocyanate,  (NH4)2Cr207,  KI,  NH4C1,  and  CsCl  in  the 
formation  of  cryst.  ppts.  examined  under  the  micro¬ 
scope  are  described,  together  with  the  interferences 
that  may  be  produced  by  one  metal  in  presence  of 
another.  The  mineralogy  of  these  metals  and  the 
solubilities  of  their  minerals  in  acids  are  discussed. 
The  tests  considered  to  be  the  most  satisfactory  for 
the  identification  of  these  metals  in  minerals  are 
selected.  L.  S.  T. 

Analysis  of  platinum  metals  :  silver  assay 
bead. — See  B.,  1937, 1355. 

Determination  of  osmium  in  a  lead  assay 
button. — See  B.,  1937,  1355. 

Determination  of  specific  heats  by  an  eddy- 
current  method .  I.  Theoretical.  R.  M.  Davies 
and  W.  J.  Thomas,  n.  Experimental.  W.  J. 
Thomas  and  R.  M.  Davies  (Phil.  Mag.,  1937,  [vii], 
24,  600 — 633,  713 — 744). — I.  The  sp.  heats  of  metals 
and  alloys,  in  cylindrical  or  sheet  form,  may  be  deter¬ 
mined  from  a  knowledge  of  the  heating  effect  due  to 
eddy  currents  produced  by  an  alternating  magnetic 
field.  The  necessary  relationships  are  deduced. 

II.  A  procedure  for  the  determination  of  sp.  heats 
is  described.  The  sp.  heats  of  Ni,  Al,  Cu,  Fe,  Sb,  Bi, 
several  alloys,  and  H20  at  20°  are  given,  with  a  max. 
error  of  0-6%. 


Precision  thermostat,  independent  of  surround¬ 
ing  temperature.  B.  Jelinek  (Bull.  Soc.  chim., 
1937,  [v],  4,  1811 — 1S13). — With  the  regulator 

described  it  is  possible  to  maintain  the  temp,  of  45 
litres  of  Ho0  within  about  0*001°  for  several  days. 

E.  S.  H. 

Spectro-analytical  investigations  with  an  in¬ 
terrupted  arc  of  limited  arc  length.  J.  van 
Calker  (Z.  anorg.  Chem.,  1937,  234,  179 — 188). — 
The  advantages  of  limiting  the  arc  length  in  an 
interrupted  arc  are  discussed,  and  circuits  for  such  an 
arc  are  considered.  The  effect  of  the  sign  of  the 
electrodes  on  the  spectrum  is  discussed.  Almost  all 
metals  are  more  easily  detected  if  the  upper  (pointed) 
electrode  is  the  cathode,  but  As,  P,  La,  and  Li  are 
more  easily  observed  if  it  is  made  the  anode.  The 
variation  of  potential  in  a  high-frequency  self- 
maintaining  interrupted  arc  without  moving  electrodes 
is  compared  with  that  of  the  ordinary  rotating  - 
electrode  interrupted  arc  by  an  oscillograph  method. 

A.  J.  M. 

Two  spectrometers  for  Y-ray  analysis.  W.  F. 
De  Jong  (Nature,  1937, 140,  768).  L.  S.  T. 


Spectroscopic  method  for  kinetic  study  of 
rapid  chemical  reactions.  K.  G.  Stern  and  D. 
DuBois  (J.  Biol.  Chem.,  1937,  121,  573— -587).— An 
apparatus  for  recording  the  speed  of  fast  reactions 
without  intervention  of  electric  or  photo-electric 
instruments  is  described.  The  time  of  mixing  when  a 
solution  of  methylene-blue  was  injected  into  H20 
was  0*008  to  0*027  sec.  Dissociation  of  human 
oxyhaemoglobin  at  8*6  and  28*5°  was  complete 
after  approx.  0*08  to  0*12  sec.  The  rates  of  union  of 
ferriheemoglobin  with  H202,  EtC02H,  HCN,  and  HF 
at  pu  5*3  and  26 — 27°,  and  of  catalase  with  the  last 
three  at  pn  6*9  and  26 — 28°,  have  been  determined. 

J.  N.  A. 

Mirror  spectrograph  of  the  observatory  of  the 
University  of  Leipzig.  W.  Lohmann  (Z.  Instrum- 
kde.,  1937,  57,  124 — 129). — Apparatus  is  described. 

0.  D.  S. 

Auto-collimating  quartz  spectrograph  with 
long  focal  length.  W.  Herrmann  (Z.  Instrumkde., 
1937,  57,  21 — 24).— Apparatus  is  described. 

0.  D.  S. 

Infra-red  spectrometer  making  double  use  of 
the  prism.  W.  Dahlke  (Z.  Instrumkde.,  1937, 
57,  18 — 20). — Apparatus  previously  used  (cf.  A., 
1936,  1318)  is  described.  0.  D.  S. 


(A)  Methods  of  recording  in  infra-red  spectro¬ 
scopy.  (B)  Apparatus  for  measuring  spectro¬ 
grams.  S.  Fahrentholz  (Z.  tech.  Physik,  1936, 
17,  67— 6S,  68—69;  Chem.  Zentr.,  1936,  i,  3871). 

H.  J.  E. 


Means  of  increasing  light  transmitted  by  dis¬ 
ap  pearing-filament  pyrometer  of  precision.  V.  H. 
Stott  (J.  Sci.  Instr.,  1937,  14,  370 — *372). — The 
circular  diaphragm  adjacent  to  the  eyepiece  is  re¬ 
placed  by  a  slit,  set  parallel  to  the  filament. 

J.  S.  A. 


(A)  Double  grid  valve  in  potentiometric  ana¬ 
lysis.  (b)  Potentiometric  electrode  and  elec¬ 
trode-receptacle.  R.  Vanossi  (Anal.  Asoc.  Quim. 
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Argentina,  1937,  25,  54 — 71,  72 — 75). — A  description 
of  apparatus  (cf.  Hiltner,  A.,  1933,  362).  F.  R.  G. 


Relative  efficiency  of  various  types  of  counter¬ 
tubes  for  hard  y-rays.  K.  Buchmann  (Physikal, 
Z.,  1937,  38,  817 — 824). — The  efficiency  of  counter- 
tubes  with  walls  of  different  materials  (Pb,  brass,  Al) 
was  investigated.  For  y-rays  from  Th -C"'  the  efficiency 
was  Pb  100,  brass  78,  Al  68.  For  hard  Ra  y-rays,  the 
ratio  was  Pb  100,  brass  75,  and  for  Ra  y-rays  of 
approx.  0-6  M.c.v.,  Pb  100,  brass  60.  For  Pb  and  brass 
an  increase  of  12—14%  in  efficiency  can  be  achieved 
by  roughening  the  inner  surface  of  the  tube.  The 
optimum  efficiency  is  obtained  for  Pb  of  thickness 
0-65  mm.  A.  J.  M. 

Efficiency  of  counters  and  counter  circuits. 

A.  E.  Ruark  and  F.  E.  B  rammer  (Physical  Rev., 
1937,  [ii],  52,  885  ;  cf.  A.,  1937, 1,  582). — A  correction. 

N.  M.  B. 


Calculation  of  the  grid  temperature  of  electron 
tubes.  S.  Wagener  (Z.  tech.  Physik,  1937,  18, 
270 — 280). — The  method  previously  described  (Heinze 
and  Wagener,  B,  1937,  987)  is  applied  to  calculate 
grid  temp,  in  multi-electrode  tubes  from  cathode 
temp.  Calc.  vals.  agree  within  4%  with  experimental 
vals.  obtained  with  tubes  of  a  normal  industrial  type. 

•  :  .  :  .  0.  D.  S. 

Photo-electric  cells  for  measurement  in  the 
visible  spectrum.  P.  Gorlich  and  W.  Lang 
(Z.  Instrumkde.,  1937,  57,  249 — 250;  cf.  A.,  1936, 
1223). — Photo-electric  cells  with  combined  Cs-Cs20- 
Ag  and  transparent  Cs-Bi  etc.  cathodes  have  approx, 
uniform  sensitivity  throughout  the  visible  spectrum. 


0.  D.  S. 


Current  stabiliser  for  electrolytic  circuits. 
J.  H.  Bruce  and  A.  Hickling  (J.  Sci.  Instr,,  1937, 
14,  367 — 370). — A  simple  thermionic  valve  circuit  is 
described.  J.  S.  A. 

Hydrogen  peroxide  electrode.  K.  Kodama 
and  T.  Onizuka  (J.  Biochem.  Japan,  1937,  25,  573 — 
578).— The  electrode  (which  appears  to  be  of  no 
practical  val.)  gives  a  relationship  between  potential 
(mv.)  and  of  E  =  EQ  —  51*&pH.  F.  0.  H. 

Vacuum  titration.  T.  Thunberg  (Skand.  Arch. 
Physiol.,  1935,  72,  291—294;  Chem.  Zentr.,  1936, 
i,  4039). — A  method  of  titrating  from  a  burette  into 
an  evacuated  ,  vessel  is  described.  It  is  suitable  for 
determining  ascorbic  acid  in  juices.  H.  J.  E. 


Apparatus  for  the  extraction  of  small  quantities 
of  liquid.  H.  K.  Barrenscheen  (Mikrochim.  Acta, 
1937, 1,  319 — 321). — The  apparatus  described  extracts 
from  1  to  20  (max.)  c.c.  L.  S.  T. 

New  laboratory  apparatus  and  application  of 
porous  glass  filters.  P.  H.  Pratjsnitz  (Chini. 
e.  hind.,  1937,  19,  569 — 574).— A  description  of 
laboratory  apparatus  made  by  the  firm  of  Schott, 
Jena.  0.  J.  W. 

Laboratory  circulating  pump  in  glass.  W.  H. 
Albrecht  (Chem.  Fabr.,  1937,  10,  470). — A  rotary 
pump  with  a  capacity  of  4  1.  of  H20  per  min.  and  a 
lift  of  approx.  2  m.  is  described;’  The  Use  of  glass 
-throughout  renders  the  pump  suitable  for  corrosive 
liquids  and  relatively  high  temp.  A.  K.  G.  T.  . 


Economical  air  compressor.  H.  W.  Beams, 
A.  T.  Casteel,  and  R.  L.  King  (Science,  1937,  86, 
428). — The  adaptation  of  a  motor-car  engine  is 
described.  L.  S.  T. 

Calculation  of  surface  tension  from  the  meas¬ 
urement  of  sessile  drops.  A.  W.  Porter  (Phil. 
Mag.,  1937,  [vii],  24,  823). — The  correction  table 
(A.,  1933,  250)  is  amended.  K.  S. 

Simple,  accurate  film  balance  of  the  vertical 
type  for  biological  and  chemical  work,  and  a 
theoretical  and  experimental  comparison  with 
the  horizontal  type.  Tight  packing  of  a  mono- 
layer  of  ions.  W.  D.  Harkins  and  T.  F.  Anderson 
(J.  Amer.  Chem.  Soc.,  1937,  59,  2189— 2197).— The 
procedure  involves  the  use  of  the  Wilhelmy  method 
for  the  determination  of  surface  tension  in  a  proper 
differential  form,  making  use  of  the  balance  between 
the  vertical  pull  of  the  surface  tension  directed  down¬ 
ward  and  the  vertical  upward  force  of  buoyancy  of  the 
liquid.  Advantages  of  the  apparatus  are  described. 
The  mathematical  theory  of  the  u  horizontal-pull  ” 
film  balance  is  developed,  and  it  is  shown  that  the 
two  types  give  essentially  the  same  vals.  of  surface 
pressure  with  liquid  or  solid  films.  A  study  of  the 
effect  of  Ca”  on  films  of  stearic  acid  shows  that  Ca” 
compresses  the  fatty  acid  ions  of  the  film  and 
eliminates  the  expanded  region  obtained  without  it. 

E.  S.  H. 

Practical  needle  valve  for  vacuum  apparatus. 

W.  von  Meyeren  (Z.  tech.  Physik,  1937,  18,  281). — 
A  reducing  valve  for  gas  inlet  is  described. 

0.  D.  S. 

Study  of  gases.  M.  W.  Travers  (J.  Inst.  Fuel, 
1937,  11,  17 — 25). — The  technique  and  some  of  the 
results  of  the  author’s  experimental  study  of  the 
thermal  decomp,  of  C2H6,  C3H8,  and  MeCHO  are 
described  (cf.  A.,  1935,  40 ;  1936,  309 ;  1937,  1,  34). 

A.  B.  Mi 

Non-corrodible  [glass]  circulating  device.  K.  A. 
Freeman  and  P.  J.  Thompson  (Ind.  Eng.  Chem. 
[Anal.],  1937,  9,  532).— The  apparatus  described  can 
be  used  for  circulating  liquids,  as  a  sampling  device 
for  solutions  or  suspensions,  and  for  circulating  an 
electrolyte  through  a  cell.  L.  S.  T. 

Piezometer  ring.  C.  P.  Baker  and  A.  J. 
Komich  (Ind.  Eng.  Chem.  [Anal.],  1937,  9,  533). 

L.  S.  T. 

Determination  of  specific  gravity.  E.  A. 
Siebel  and  A.  E.  Kott  (J.  Assoc.  Off.  Agric.  Chem., 
1937,  20,  535 — 542). — In  order  to  avoid  the  con¬ 
tinual  reweighing  of  the  pyknometer  necessitated  by 
variation  in  atm.  pressure  and  temp.,  a  counter¬ 
weight  of  vol.  =  that  of  the  pyknometer  is  employed. 
A  simplified  method  of  calculation  is  described. 

E.  C.  S. 

New  capillary  phenomenon  and  its  use,  especi¬ 
ally  for  micro-manometric  measurements.  E. 
Robbelen  (Z.  tech.  Physik,  1936, 17,  95 — 98  ;  Chem. 
Zentr.,  1936,  i,  4038).  H.  J.  E. 

Simple  manometer  for  measuring  low  pres¬ 
sures.  J.  Nikliborc  (Acta  phys.  polon,,  1935, 
4,  85 — 96;  Chem,  Zentr.,  1936,  i,  3870). — The 
damping  of  the  vibration  of  a  4'5-mm.  Ni-coated  and 
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polished  Fe  plate  suspended  by  a  quartz  fibre  is 
measured,  H.  J.  E. 

Quartz  manometer  for  the  static  measure¬ 
ment  of  vapour  tensions  of  fused  salts.  W. 
Jahn-Held  and  K.  Jellinek  (Z.  Elektrochem.,  1937, 
43,  491 — 496). — Pb  is  used  as  manometer  liquid  for 
330 — 800°  and  Ag  for  temp,  above  960°;  the  con¬ 
struction  and  standardisation  of  the  instrument  are 
described.  The  results  obtained  for  the  vapour 
tension  of  PbCl2  at  752 — 903p  and  for  PbBr2  at  772 — 
880°  were  in  close  agreement  with  data  found  in  the 
literature.  *  A.  R.  P. 

Highly  polymerised  compounds.  CLX.  Ap-t 
plicability  of  the  Ostwald  viscosimeter  to  the* 
determination  of  high  mol.  wts.  G.  V.  Schulz 
(Z.  Elektrochem.,  1937,  43,  479—485). — In  deter¬ 
mining  7]  for  solutions  of,  e.g cellulose  nitrate  in 
COMe2  or  polystyrene  in  PhMe  the  diameter  and 
length  of  the  capillary  should  be  so  adjusted  that 
0-5—1  c.c.  of  the  solvent  alone  passes  through  in 
100  sec.  so  as  to  reduce  the  Hagenbach  correction  to 
<1%.  The  results  thus  obtained  are  in  good  agree¬ 
ment  with  those  obtained  with  the  Ubbelohde 
viscosimeter.  A.  B.  P. 


Simple  overflow  viscosimeter  and  its  use  in 
determining  the  solvent  power  of  organic 
liquids  for  cellulose  esters.  I.  Saiujrada  and 
N.  Saito  (Kolloid-Z.,  1937,  81,  208— 212).— The 
instrument  is  constructed  so  that,  when  successive 
additions  are  made  to  the  liquid  under  examination, 
the  lower  level  remains  unchanged.  F.  L.  U. 

Sedimentation  analysis .  E.  Hoffmann  ( Osterr. 
Chem.-Ztg.,  1937,  40,  476—479;  cf.  A.,  1937,  I, 
374). — Methods  of  determining  particle  size  in  sus¬ 
pensions  are  discussed.  The  theory  is  developed  for 
the  method  involving  centrifuging  for  various  times, 
followed  by  determination  of  the  particle  distribution 
at  various  levels.  J.  W.  S. 

Analytical  measurements  of  ultracentrifugal 
sedimentation.  A.  Tiselius,  K.  O.  Pedersen, 
and  T.  Svedbero  (Nature,  1937,  140,  848 — 849). — 
A  new  quant,  procedure  is  described.  The  centrifuged 
solution  is  separated  into  two  portions  in  a  modified 
cell  and  from  the  change  in  the  amount  of  the  sedi¬ 
menting  component  in  the  layers  the  sedimentation 
const,  can  be  calc.  The  method  is  of  special  im¬ 
portance  in  the  studv  of  enzymes  and  antibodies, 

L.  S.  T. 


Geochemistry. 


Analysis  of  the  sulphurous  water  of*  the 
41  Pergoli ”  spring  of  Tahiano  (Parma).  G. 

Illari  (Annali  Chim.  Appl.,  1937,  27,  444— 456). — 
Chemical  and  physico-chemical  analyses .  are  given. 
The  H20  has  a  strong  odour  of  H2S,  deposits  S  when 
kept  in  air,  is  radioactive,  and  contains  chiefly  Na’, 
Ca* *,  Mg",  Cl',  SO/',  IIS',  and  HCO/  ions,  Si02, 
and  dissolved  H2S  and  C02.  L,  A.  O’N. 

Thermal  waters  of  the  Ailet  region  (Eritrea). 
C.  Toffoli  (Annali  Chim.  Appl.,  1937,  27,  165— 
174). — Chemical  and  other  properties  are  recorded. 
The  waters  are  hyperthermal,  soft,  rich  in  Si02, 
radioactive,  and  contain  mainly  alkali  H  carbonates.- 

0.  J.  W. 

Thermal  water  of  Ali-Hasa  (Eritrea).  C. 
Toffoli  (Annali  Chim.  Appl.,  1937,  27,  175—178).— 
This  H20  is  very  similar  to  those  described  in  the 
preceding  abstract.  O.  J.  W.  . 

Carbonate  mineral  water  from  the  air-port  of 
Ciampino  (Home).  M.  Talenti  (Annali  Chim. 
Appl. i  1937,  27,  207—209). — Chemical  analyses  and 
other  data  are  recorded.  -  0.  J.  W. 

Enrichment  of  heavy  water  in  glacial  ice. 

A.  Euoken  and  K.  Schafer  (Nachr.  Ges.  Wiss. 
Gottingen  Math.-phys,  Kl.,  III,  1935,  1,  137 — 146; 
Chem.  Zentr,,  1936,  i,  3961;  cf.  A.,  1936,  1226).— 
Earlier  results  are  confirmed  and  amplified. 

II.  J.  E. 

Plant er s v ill e meteorite,  Grimes  County, Texas. 
J.  T.  Lonsdale  (Amer.  Min.,  1937,  22,  877 — 888). — 
The  meteorite,  consists  of  hypersthene  and  a.  mono¬ 
clinic  pyroxene  40%,  chrysolite  30%,  metal  19%, 
troiiite  5%,  glass  5%,  and  traces  of  a  brown  spinel 
and  chromite  (?).  Chemical  analyses  [F.  A.  Gonyer] 


of  the  metallic  portion,  the  sol.  silicates  and  sulphides, 
and  the  insol.  silicates  are  given.  The  composite 
analysis  is  Si02  35*87,  A1203  2-18,  FeO  12*10,  MgO 
23*57,  CaO  1*97,  Na20  1*05,  K20  0*12,  P205  0*05, 
Cr203  0-03,  MnO  0*18,  Ti02  none,  NiO  0*01,  CoO  none, 
S  1*45,  Fe  16*99,  Ni  1*92,  Co  0*06,  Cu  trace,  P  trace, 
total  97*55%.  A  spectrographic  analysis  [H.  C. 
Wilhelm]  showed  the  presence  of  Ge  and  Ti  in 
addition.  L.  S.  T. 

Labile  equilibria  in  the  field  of  crystallisation 
of  astrakhanite.  V.  I.  Nikolaev,  E.  E.  Burovaja, 
and  N.  I.  Rostovtzeva  (Bull.  Acad.  Sci.  U.R.S.S., 
S6r.  Chim,,  1937,  681 — 695). — Crystallisation  of 
astrakhanite  takes  place  most  readily  from  solutions 
saturated  with  respect  to  NaCl  and  MgS04  but  with  a 
low  MgCl2  content.  R.  T. 

Occurrences  of  kaolinite  deposited  from 
solution.  W.  A.  Tarr  and  W.  L).  Keller  (Amer. 
Min.,  1937,  22,  933 — 935), — Three  such  occurrences 
in  small,  white  crystals  are  reported  from  Oronogo, 
Missouri ;  Henlev,  Missouri ;  and  Keokuk,  Iowa. 

L.  S.  T. 

Unusual  occurrence  of  halite.  K.  Spiroff 
(Amer.  Min.,  1937,  22,  931 — 933). — Halite  occurs  as 
stalactites,  stalagmites,  and  encrustations  in  the 
Quiney  Mine,  Hancock,  Michigan,  L.  S.  T. 

Petrologic  results  of  a  study  of  the  minerals 
from  the  Tertiary  volcanic  rocks  of  the  San 
Juan  Region,  Colorado.  E.  S.  Larsen,  J.  Irving, 
F.  A.  Gonyer,  and  E.  S.  Larsen  3rd.  (Amer.  Min., 
1937, 22,  889— 905 ;  cf.  A.,  1937, 1,  102).— The  occur¬ 
rence,  resorption,  and  conditions  of  formation  of  the 
ampliiboles  are  described.  Chemical  analyses  of  three 
and  optical  properties  of  seven  amphiboles  from  this 
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region  are  recorded.  A  similar  study  for  biotite  has 
been  made.  Chemical  analyses  and  optical  properties 
of  four  biotites  from  these  lavas  are  recorded.  Con¬ 
ditions  favouring  the  formation  of  Fe203-rich  horn¬ 
blende  and  biotite  are  probably  represented  by 
2FeO  +  H20  ^  Fe203  +  2H.  ‘  L.  S.  T. 

Lopezite,  a  new  mineral.  M.  C.  Brandy 
(Amer.  Min.,  1937,  22,  929 — 930). — Lopezite,  a 
1*714,  p  1*732,  y  1*805,  occurring  at  Maria  Elena,  near 
Tocopilla,  has  properties  practically  identical  with 
those  of  artificial  K2Cr207.  L.  S.  T. 

Optical  properties  and  chemical  composition 
of  glaucophane.  H.  W.  V.  Willems  (Proc.  K. 
Akad.  Wetensch.  Amsterdam,  1937,  40,  720 — 724). — 
The  approx,  composition  of  a  glaucophane  can  be 
predicted  from  its  optical  properties.  A.  J.  E.  W. 

Role  of  physical  chemistry  in  stratigraphic 
problems.  G.  R.  Mansfield  (Econ.  Geol.,  1937, 
32,  533 — 549). — The  need  for  the  application  of 
physico-chemical  methods  to  the  problems  of  strati¬ 
graphy  is  illustrated  by  a  consideration  of  the  phos¬ 
phate  beds  and  bedded  cherts  of  the  Phospharia 
formation  in  Idaho  and  of  the  K-bearing  Salado 
halite  in  New  Mexico  and  Texas.  L.  S.  T. 

Dynamic  metamorphism  of  a  pegmatite. 
J.  L.  Lindner  (J.  Geol.,  1937,  45,  558 — 563). — A 
soda-pegmatite  on  the  east  shore  of  the  Herman 
Lake,  Ontario,  has  been  metamorphosed  in  part  to 
a  schist.  Mineralogically,  the  chief  difference  has 
resulted  from  addition  of  chlorite.  The  chemical 
analyses  recorded  show  additions  of  H20,  MgO,  and 
FeO,  and  losses  of  alkalis,  CaO,  A1003,  and  SiO*. 

L.  S.  T. 

Formation  of  laterite.  D.  W.  Bishop  (Geol. 
Mag.,  1937,  74,  442 — 444). — A  discussion. 

L.  S.  T. 

Composition  and  structure  of  stilpnomelane. 
J.  W.  Gruner  (Amer.  Min.,  1937,  22,  912—925).— 
Chemical  analyses  selected  from  the  lit.  and  a  new 
analysis  of  the  mineral  from  Baern  give  the  formula 
(0H)16(K,Na,Ca)^2(Fe,Mg,Al)29Si32093,13H20.  Ex¬ 
cept  for  the  state  of  oxidation  of  the  Fe,  chalcodite  is 
the  same  chemically  and  structurally  as  stilpnomelane 
(I).  Dehydration  in  a  vac.  shows  that  J  to  £  of  the 
total  H20  in  (I)  is  present  as  OH.  This  is  not  given 
off  below  500°.  Dehydration  is  complete  at  750°. 
The  structure  collapses  completely  between  600°  and 
650°.  Fe  is  not  oxidised  during  dehydration  at  the 
higher  temp.  X-Ray  data  give  dmi)  12*07 — 12*18  a., 
60  9*08 — 9*12  a.,  a0  5*23 — 5*27  a.  The  structure 
probably  consists  of  pyrophyllite-talc  layers  spaced 
12*1  a.  apart.  The  space  between  them  contains 
ions  of  Fe,  Mg,  and  K  which  cannot  be  accom¬ 
modated  in  the  layers.  A  corresponding  no.  of  0  or 
OH  ions  must  be  present  between  the  layers.  The 
result  is  a  defect  structure  in  whicli  ions  may  occupy 
random  positions.  K  is  partly  replaced  by  T1  when 
(I)  is  boiled  in  aq.  T1N03.  (I)  heated  with  0*1n-HC1, 

but  not  with  003n-HC1,  in  Au-lined  bombs  at  300° 
changes  to  a  true  pyrophyllito  structure.  L.  S.  T. 

Magnetic  behaviour  of  the  dolerite  intrusions 
in  the  Karroo  system  and  magnetic  measure¬ 


ments  on  the  Witwatersrand.  G.  Beyer  and 
R.  Kuiine  (Metall  u.  Erz,  1937,  34,  471-^75). 

A.  R.  P. 

Crystalline  structure  and  decomp  os  ability 
of  Greek  bauxite.  A.  A.  Delyannis  and  K. 
Alexopoulos  (Metall  u.  Erz,  1937,  34,  466 — 467). — 
The  A1203  readily  sol.  in  hot  aq.  NaOH  is  present  as 
bohmite,  whereas  that  insol.  is  present  as  diaspore. 

A.  R.  P. 

Mongolian  magmas.  G.  W.  Bain  (Bull.  Geol. 
Soc.  Amer.,  1935,  46,  1745 — 1813). — The  rocks  are 
described,  46  analyses  being  recorded. 

Ch.  Abs.  (e) 

*  Scheelite-leuchtenhergite  vein  in  Paradise 
range,  Nevada.  P.  F.  Kerr  and  E.  Callaghan 
(Bull.  Geol.  Soc.  Amer.,  1935,  46,  1957—1974).— 
It  is  believed  that  the  scheelite  is  residual  and  that 
the  original  quartz  matrix  has  been  replaced  by  talc 
and  leuchtenbergite  due  to  hydrothermal  action. 

Ch.  Abs.  (e) 

Petrography  and  genesis  of  the  Siwalik  series 
[N.  W.  India].  P.  D.  Krynine  (Amer.  J.  Sci., 
1937,  [v],  34,  422 — 446). — These  fluvial  sediments 
consist  of  (i)  medium-grained  sandstones  and  gray- 
wackes  containing  approx.  40%  of  quartz,  15%  of 
felspar,  6%  of  mica  (mainly  biotite),  and  30 — 40% 
of  metamorphic  rock  fragments,  and  (ii)  fine-grained 
red  mudstones,  siltstones,  and  subordinate  shales. 
Minerals  present  are  recorded,  and  conditions  of 
deposition  discussed.  The  Murrce  sediments  consist 
mainly  of  fine-grained  brick-red  or  maroon  sand¬ 
stones  containing  a  large  proportion  of  schist  frag¬ 
ments.  L.  S.  T. 

Graftonite  from  Greenwood,  Maine.  J.  J. 
Glass  and  J.  J.  Fahey  (Amer.  Min.,  1937,  22,  1035 — 
1039). — Graftonite  from  Noyes  Mountain,  Greenwood, 
Maine  has  a  1*709,  p  1*714,  and  y  1*733.  The  chemical 
analysis  [J.  J.  Fahey]  gives  an  isomorphous  variation 
in  the  proportions  of  Fe,  Mn,  and  Ca,  but  conforms 
to  the  established  formula  of  3(Fe,Mn,Ca)0,P005. 

L.  S.  T. 

Rare-alkali  biotite  from  Kings  Mountain, 
N.  Carolina.  F.  L.  Hess  and  R.  E.  Stevens 
(Amer.  Min.,  1937,  22,  1040 — 1044). — Brown  mica 
associated  with  a  pegmatite  at  Ware  farm,  King’s 
Mountain,  N.  Carolina,  has  Si  42*02,  A1203  18*75, 
Cro03  n.d.,  Fe903  0*66,  FeO  8*29,  MnO  0*27,  MgO 
9*55,  CaO  0*93,  Li20  1*20,  Na20  0*73,  K>0  8*54, 
Rb20  1*85,  Cs20  0*47,  H20—  0*16,  H20+  2*44, 
Ti02  1*35,  F  4*34,  total  101*55,  less  O  for  F  1*83,  total 
99*72%.  An  analysis  of  biotite  from  near  Tin 
Mountain,  S.  Dakota,  is  also  recorded.  L.  S.  T. 

Contemporaneous  crystallisation  of  beryl  and 
albite  versus  replacement.  B.  M.  Shaub  (Amer. 
Min.,  1937,  22,  1045 — 1051). — The  beryl-albite  inter- 
growths  occurring  at  the  Golding-Keene,  New 
Hampshire,  and  the  Strickland  Connecticut,  felspar 
mines  show  relationships  that  indicate  a  contempor¬ 
aneous  crystallisation  and  not  an  origin  through 
processes  of  replacement.  L.  S.  T. 

Hilgardite,  a  new  mineral  species,  from 
Choctaw  Salt  Dome,  Louisiana.  C.  S.  Hurlbut, 
jun.,  and  R.  E.  Taylor  (Amer.  Min.,  1937,  22,  1052 — 
1057). — Hilgardite  (I)  is  found  associated  with 
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anhydrite,  danburite,  boracite,  etc.  in  the  insol. 
residue  from  a  brine  well  in  this  dome.  (I),  d  2-71, 
hardness  5,  is  monoclinic-domatic  with  a  :  b  :  c 
1*0147  :  1  :  0*5585,  p  90°  00',  colourless  with  a  vitreous 
lustre,  nx  T630,  nY  T636,  nz  1*664.  The  analysis 
[F.  A.  Gonyer]  is  CaO  34*41,  B203  49*18,  H20  6-31, 
21  10*37,  insol.  1*89,  total  102*16,  less  O  for  Cl  2-34, 
total  99*82%,  giving  the  formula  Ca8(B60u)3Cl4,4H20. 
A  Weissenberg  study  gives  a0  11*85,  60  11*12,  c0 
6*20  A.,  vol.  of  unit  cell  786  a.3,  and  mol.  wt.  of  unit 
cell  1290  ;  space-group  Pc  or  Pm.  L.  S.  T. 

Massive  low-fluorine  topaz  from  the  Brewer 
Mine,  S.  Carolina.  J.  T.  Pardee,  J.  J.  Glass, 
and  R.  E.  Stevens  (Amer.  Min.,  1937,  22,  1058 — 
1064). — Topaz  of  a  fine-grained  chert-like  character 
forms  a  large  part  of  the  Au-bcaring  lode  at  this 
mine.  The  large  size  and  low  F  content  make  this 
deposit  unique.  The  massive  topaz  has  Si02  33*00, 
A1203  56*76,  Fe203  trace,  H20-  0*04,  H20+  2*67, 
F  13*23,  total  105*70,  less  O  for  F  5*57,  total  100*13%, 
d25  3*509 ±0*001,  n  1*631,  a  1*629,  p  1*631,  y  1*638. 
The  F  and  H20  contents  are  the  lowest  and  highest, 
respectively,  on  record.  The  uniformity  in  optical 
properties  of  the  massive,  granular,  and  disseminated 
topaz  from  different  parts  of  the  mine  indicates  a 
common  origin.  Previously  existing  rocks  of  the  area 
apparently  reacted  with  magmatic  solutions  rich  in 
F,  Si02,  and  sulphides,  and  deficient  in  alkalis,  and 
were  replaced  by  topaz,  quartz,  and  small  amounts 
of  sulphides.  L.  S.  T. 

[Occurrences  of]  tellurium  minerals  in  New 
Mexico.  W.  P.  Crawford  (Amer.  Min.,  1937, 
22,  1065 — 1069). — Descriptive.  L.  S.  T. 

Colour  change  and  absorption  of  zircon  from 
Mongka,  Upper  India.  K.  Chudoba  and  T. 
Dreisch  (Zentr.  Min.,  1936,  A,  65 — 79;  Chem. 
Zentr.,  1936,  i,  3993;  cf.  A.,  1937,  I,  204).— The 
changes  in  infra-red  spectrum  show  that  the  colour 
change  is  due  to  decomp,  of  Fem  compounds. 

H.  J.  E. 

Crystallisation  of  pyroxene  and  hornblende 
from  artificial  silicate  melts.  D.  P.  Griooriev 
and  H.  W.  Iskull  (Zentr.  Min.,  1936,  A,  82 — S7 ; 
Chem.  Zentr.,  1936,  i,  3993;  cf.  A.,  1937,  I,  204). — 
From  a  melt  of  CaF2,  MgO,  and  Si02  (1:1:2) 
pyroxene  crystallises  together  with  hornblende. 

H.  J.  E. 

Mechanism  of  the  dehydration  of  zeolites. 
W.  O.  Milligan  and  H.  B.  Weiser  (J.  Physical 
Chem.,  1937,  41,  1029 — 1040). — X-Ray  diffraction 
study  and  dehydration  isobars  at  23*6  mm.  obtained 
under  conditions  used  previously  (A.,  1937,  I,  527) 
show  that  seolecite  is  a  trihydrate  giving  a  dihydrate ; 
natrolite  a  dihydrate  giving  a  monohydrate ;  mesolite 
a  mixture  of  these.  In  stilbite,  heulandite,  thomsonite, 
analcite,  and  chabazite  the  H20  is  bound  by  ad¬ 
sorption  forces  within  the  lattice  channels.  Hence 
the  term  “  zeolitic  water  ”  has  no  special  meaning. 

F.  R.  G. 

Sedimentary  and  petrographic  study  of  certain 
glacial  drifts  of  Minnesota.  F.  C.  Kruger 
(Amer.  J.  Sci„  1937,  [v],  34,  345— 363).— The  dis¬ 
tributions  of  heavy  minerals  in  the  various  drifts  are 
tabulated.  The  Wisconsin  Red  drift  is  high  in  augite 


and  magnetite,  whilst  the  Illinoian  Red  drift  has 
abundant  limonite.  Garnet,  hornblende,  and  apatite 
are  prominent  constituents  of  the  Wisconsin  Gray, 
Kansan  Gray,  and  Iowan  drifts  ;  abundant  micaceous 
minerals  are  also  a  characteristic.  These  drifts  can 
be  separated  on  the  basis  of  their  carbonate  content 
(data  for  extraction  with  dil.  HC1  given).  The  amounts 
of  sol.  carbonates  and  the  assemblage  of  heavy 
minerals  are  correlated  with  the  origin  of  a  drift. 

L.  S.  T. 

Calcite  from  the  Madonna  del  Carmine  [hill] 
of  Dorgali,  [Sardinia].  0.  Lauro  (Atti  R.  Accad. 
Lincei,  1937,  [vi],  26,  25 — 28). — A  crystallographic 
description  of  the  calcite  crystals  found  in  the  basaltic 
lava.  O.  J.  W. 

A  singular  rock  from  the  Baltoro  glacier 
(Karakorum).  I,  II.  P.  Comucci  (Atti  R.  Accad. 
Lincei,  1937,  [vi],  25,  648—651,  734— 738).— Three 
samples  of  a  felspar  from  this  source  are  described  and 
their  composition  is  given.  O.  J.  W. 

Microscopic  study  of  goethite  and  haematite 
in  the  brown  iron  ores  of  E.  Texas.  F.  W. 
Galbraith  (Amer.  Min.,  1937,  22,  1007 — 1015). — 
The  Fe  oxide  minerals  consist  of  approx.  80%  of 
goethite  (I)  and  20%  of  haematite  (II).  Lepidocrocite 
is  absent.  Quartz  is  the  predominant  impurity,  but 
is  not  abundant.  (I)  and  (II)  are  essentially  contem¬ 
poraneous;  both  appear  to  have  been  deposited  at 
ordinary  temp,  and  there  has  been  little,  if  any, 
alteration  of  one  into  the  other.  L.  S.  T. 

Chemical  composition  of  the  iron  ores  of  the 
U.S.S.R.  A.  D.  Archangelski  and  E.  V.  Koft- 
schenova  (Trans.  Sci.  Inst.  Geol.Min.  U.S.S.R.,  1935, 
No.  11,  5 — 66). — Data  for  the  distribution  of  P,  Mn, 
Ti,  V,  As,  Cr,  Ni,  Co,  and  Cu  in  sedimentary  Fc  ores 
are  recorded  and  discussed.  Cit.  Abs.  (e) 

Structure  of  Norwegian  ores.  M.  Morten  son 
(Tids.  Kjemi,  1937,  17,  131 — 134). — The  microcryst. 
structure  of  pyrites  ores  containing  ZnS  has  been 
studied.  The  presence  of  magnetite  indicates  that 
the  original  magma  contained  an  excess  of  Fe,  which 
would  tend  to  replace  Zn  in  the  Zn  blende.  This  is 
confirmed  by  the  difficulty  of  separating  Zn  by 
flotation  in  ores  containing  magnetite. 

M.  H.  M.  A. 

Morenosite  from  Val  Malenco,  A.  Gavin ato 
(Atti  R.  Accad.  Lincei,  1937,  [vi],  25,  399 — 101). — 
The  green  incrustations  on  the  serpentine  masses  in 
the  Yal  Malenco  appear  to  consist  of  an  impure 
morenosite  containing  some  Mg.  0.  J.  W. 

Formation  of  gneisses  and  granulites  contain¬ 
ing  sillimanite  in  the  French  Massif  Central. 
H.  LoNGCnAMBON  (Compt.  rend.,  1937,  205,  567 — 
569).  A.  J.  E.  W. 

Cairnsmore  of  Fleet  granite  and  its  meta- 
morphic  aureole.  C.  I.  Gardiner  and  S.  H. 
Reynolds  (Geol.  Mag.,  1937,  74,  289— 300).— An 
analysis  of  a  biotite-  and  of  a  muscovite-biotite- 
granite  are  given.  L.  S.  T. 

Anthophyllite-cordierite-granulites  of  the 
Lizard.  C.  E.  Tilley  (Geol.  Mag.,  1937,  74,  300 — 
309). — Petrological.  L.  S.  T. 
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[Physical]  disintegration  of  radioactive 
minerals.  E.  Foyn  (Tids.  Kjemi,  1937,  17,  126).— 
Autoclaving  of  cleveite  with  H20  for  6  hr.  at  190° 
gives  a  disintegration  product  of  the  same  composition 
as  the  original  mineral,  whereas  broggerite  (12  hr.  at 
300°)  gives  a  product  rich  in  Pb  and  Fe,  but  containing 
no  U,  Th,  or  Ra.  No  dissolution  occurred  in  either 
case.  It  is  concluded  that  a  high  U02  :  U03  ratio 
favours  decomp.  M.  H.  M.  A. 

Determination  of  uranium,  thorium,  and  lead 
in  thucholite. — See  A.,  I,  46. 

Carbon  dioxide  accumulations  in  geologic 
structures. — See  B.,  1937,  1200. 

New  Vogtland  wolframite  deposit  at  Pechtels- 
grun  near  Lengenfeld.  F.  Wernicke  and  E.  0. 
Teuscher  (Z.  deut.  Geol.  Ges.,  1936,  88,  87 — 104; 
Chem.  Zentr.,  1936,  i,  4275). — Geological  and  petro¬ 
logical  characteristics  of  the  deposit  are  discussed. 

J.  S.  A. 

Origin  of  the  Thuringian  Hunter  Sandstone. 
R.  Softer  (Chem.  Erde,  1937,  11,  420—444). — 
Origin  and  structure  are  discussed.  '  L.  S.  T.  : 

Attapulgite.  J,  de  Lapparent  (Z.  Krist.,  1937, 
97,  237— 239).— A  reply  to  Kerr  (A.,  1937,  I,  484). 
Identity  of  attapulgite  (I)  with  montmorillonite  (II) 
is  Tefuted  by  thermal  and  dehydration  curves,  and  by 
chemical,  structural,  and  X-ray  evidence.  (I)  has  a 
mica,  (II)  a  chlorite,  structure.  The  long-spacing 
difference  of  4  A.  is  due  to  the  brucite  layer  in  (II) 
of  Si  surrounded  by  OH'  which  is  destroyed  at  300°. 

I.McA. 

Crystallography  of  brushite.  P.  Terpstra  (Z. 
Krist.,  1937,  97,  229 — 233). — -The  monoclinic  cell  of 
CaHP04,2H20  contains  8  mols.  and  has  a  10*3, 
b  15*4,  c  6-4  A.,  p  84°  53' ;  probable  space-group 
Cl ;  (l  2-326.  Optical,  goniometric,  and  X-ray 
measurements  confirm  the  close  analogy  with  the 
isomorphous  gypsum  (A.,  1937,  I,  17).  The  P03*OH 
groups  in  brushite  occupy  the  S04  positions  in  gypsum. 
P  lies  inside  a  distorted  tetrahedron  bearing  O  ions  at 
its  corners  with  H*  at  the  middle  of  one  edge,  the  PH* 
line  forming  a  dyad  axis.  I.  Me  A. 

Isomorphous  kerolite-beidellite  series  in  clay 
silicates.  D.  P.  Serdiutschenko  (Compt.  rend. 
Acad.  Sci.  U.R.S.S.,  1937,  16,  355— 358).— Iso¬ 
morphous  exchange  of  3Mg0-Al«>03  in  the  forms 

3MgO,3SiO2,4-5H2O-Al2O3,3SiO2;5H20  applied  to 
published  chemical  analyses  for  the  reddish  soapy 
mineral  from  Montmorillon  (France)  shows  that  it 
consists  of  montmorillonites  or  of  members  of  the 
kerolite-beidellite  series.  The  higher  Si02.  content 
of  the  similar  mineral  from  Rlion  basalts  is  due  to 
isomorphous  addition  of  montmorillonite.  The 
results  accord  with  the  nature,  formation,  and  X-ray 
analyses  of  the  minerals.  I.  McA. 

Behaviour  of  montmorillonite  on  wetting. 
W.  F.  Bradley,  R.  E.  Grim,  and  G.  L.  Clark  (Z. 
Krist,,  1937,  97,  216— 222;  cf.  A.,  1936,  1450; 
1937,  I,  17). — A  Wyoming  bentonite  (montmorillon¬ 
ite)  of  stated  air-dried  composition  is  grained  to  0*05 — 
0-1  [ju  and  X-rayed  in  oriented  sheets  at  various 


humidities,  the  H20  content  being  determined  by 
ignition.  Swelling  is  not  continuous.  The  (001) 
spectra  indicate  five  definite  hydrates  P,6?iH20 
(71  =  0 — 4,  P  =  pyrophyllite)  of  cell  heights  9-6,  124, 
154,  18-4,  214  a.,  respectively.  A  structure  is 
assigned  in  which  the  2  H20  of  P  occur  as  OH  associ¬ 
ated  with  the  terminal  A1203  octahcdra,  and  the  6  H20 
enter  successively  as  hexagonal  ly-packed  layers, 
3a.  thick,  between  the  internal  0  layers ;  it  explains 
the  (001)  spacings  and  intensities,  especially  the 
marked  line  at  about  34  a.,  and  provides  a  mechanism 
in  layer  mobility  for  easy  base  exchange.  I.  McA. 

Carbonate-apatites.  Structure  of  francolite. 
J.  W,  Gruner  and  D.  McConnell  (Z.  Krist.,  1937, 
97,  208 — 215;  cf.  A.,  1934,  157). — Chemical  analyses, 
and  indexed  spacings  of  estimated  intensity  from  a 
powder  X-radiogram,  are  listed  for  francolite,  the 
hexagonal  unit  cell  of  which  has  a  9*34i0  01,  c 
6-88±0  01  a.,  dpyk  —  3447.  Assuming  the  Mehmel 
fluorapatite  structure,  at.  exchange  is  discussed. 
The  C  ion  cannot  occupy  the  F  positions.  As  C03, 
some  C  replaces  Ca,  contrapolarisation  by  adjoining 
P  ions  expanding  the  C03  radical;  as  C04,  the  main 
part  replaces  P,  decreasing  the  positive  charges 
sufficiently  to  permit  replacement  of  O  by  OH  and 
excess  F.  The  carbonate-apatite  group  structure  is 
thus  :  [Ca(F,Cl,0H)](Ca,C)4[(P,C)(0,0H,F)4]3. 

1.  McA. 

Photolytic  neutralised  elements  of  fluorite. 
J.  Hoffmann  (Chem.  Erde,  1937,  11,  368 — 374).— 
White  fluorite  from  Fiirstenberg  when  exposed  to  Ra 
became  blue  and  this  colour  disappeared  in  a  few 
sec.  on  exposure  to  light.  Tho  coloured  material, 
powdered  in  the  dark,  gave  an  alkaline  reaction. 
Prepared  CaF2  did  not  show  this  effect.  The  colour 
is  due  to  free  Ca  atoms,  and  not  to  Ce  oxides.  Dark 
violet  fluorite  from  deposits  containing  U  minerals  is 
strongly  alkaline.  Differences  in  odour  noticed  when 
this  material  is  powdered  are  due  to  F2,  HF,  and  03 
(the  last  two  formed  by  the  action  of  F2  on  traces  of 
H20).  L..J.  S. 

Pneumatolytic  and  hydrothermal  alteration 
and  synthesis  of  silicates.  G.  W.  Morey  and  E. 
Ingerson  (Econ.  Geol.,  1937,  32,  607 — 761  Suppl.).— 
A  review.  Available)  data  relating  to  hydrothermal 
and  pneumatolytic  syntheses  of  silicates  are  assembled. 
An  annotated  bibliography  is  given.  L.  S.  T. 

Sedimentary  petrography  of  the  Upper 
Pliocene  and  Lower  Pleistocene  of  the  middle 
Upper  Rhine  plain.  .  K.  H.  Sindowski  (Z.  deut. 
Geol.  Ges., :  1937,  89,  409 — 418). — Heavy  mineral 
analyses  are  recorded  and  discussed.  L.  S.  T. 

Carotene  (provitamin-A )  in  sapropel.  B.  K. 
Klimov  and  E.  I.  Kazakov  (Compt.  rend.  Acad. 
Sci.  U.R.S.S.,  1937,  16,  321— 323).— Marsh  sapropcls 
contain  from  10  to  20  mg.  of  carotene  per  100  g.  of  dry 
substance.  Lake  sapropels  contain  smaller  amounts. 

F.  J.  G. 

Germanium  and  gallium  in  coal  ash  and  flue 
dust. — See  B.,  1937,1291. 
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Stark  effect  in  hydrogen  and  deuterium. 
J.  S.  Foster  and  H.  Snell  (Proc.  Roy.  Soc.,  1937, 
A,  162,  349 — 356). — The  observed  asymmetric  Stark 
intensity  patterns  Tor  D  are  nearly  mirror  images  of 
those  for  H.  Variations  from  the  Epstein  spacing  of 
components  are  found  to  be  in  fair  agreement  with 
the  Schlapp  theory  of  fine  structure.  A  novel  form 
of  canal-ray  tube  is  described.  G.  D.  P* 

Excitation  of  light  by  canal  rays  from  hydrogen 
and  deuterium.  R.  Junkelmann  (Z.  Physik, 
1937,  107,  561 — 578). — Measurements  of  the  excit¬ 
ation  of  He,  A,  and  H2  by  canal  rays  from  H  and  D 
with  energies  between  8  and  50  kv.  are  reported. 
Excitation  of  the  He  line  X  3888  shows  a  sharp  rise 
in  intensity  which  occurs  at  a  lower  energy  but  higher 
velocity  with  H  atoms  than  with  D  atoms.  This 
agrees  with  deductions  made  by  Dopel  from  other 
canal-ray  measurements.  Excitation  of  A  and  H2 
lines  show  intensity  maxima  alsoproduced  at  a  lower 
energy  but  higher  velocity  by  H  atoms  than  by  D 
atoms.  The  excitation  of  Hy  and  Dv  produced  by  the 
collisions  was  measured.  The  kinetics  of  the  collisions 
involved  are  examined  and  results  discussed  on  the 
basis  of  Dopel's  models.  H.  C.  G. 

Excitation  of  potentials  of  the  levels  B3 II  and 
C3n  of  the  nitrogen  molecule.  R.  Bernard 
(Compt.  rend.,  1937,  205,  793 — 794). — The  2 P  and 
IP  bands  of  N2  are  easily  excited  by  electrons  of 
energies  <12  and  10  e.v.,  respectively,  in  presence  of 
He  and  Ne,  results  which  cannot  be  obtained  with 
pure  N2.  By  extrapolation  it  is  inferred  that  the 
excitation  potentials  of  the  P3II  and  C3II  levels  are 
respectively  approx.  7*5  and  11  e.v.  R.  S.  B. 

Energy  levels  of  neon  and  argon.  J.  B. 
Sampson  (Physical  Rev.,  1937,  [ii],  52,  1157—1158; 
cf.  Shortley,  A.,  1933,  1226;  A.,  1935,  556).— The 
energy  levels  for  the  Ne  2p53 d  and  A  3 p55d  configur¬ 
ations  have  been  calc,  from  the  first-order  perturb¬ 
ation  theory  and  compared  with  observed  vals. 

N.  M.  B. 

Spectrum  of  silicon.  T.  Takamine,  T.  Suga, 
and  M.  Kamiyama  (Sci.  Papers  Inst.  Phys.  Chem. 
Res.  Tokyo,  1937,  33,  247— 271).— Full  data  are  given 
and  discussed  for  part  of  the  Si  spectra  in  the  extreme 
ultra-violet,  1300  to  150  a.,  at  successive  stages  of 
ionisation  when  a  strong  condensed  discharge  is 
passed  through  a  fine  quartz  capillary  in  H2  at  low 
pressure.  The  change  of  many  Si  I  and  Si  n  lines 
from  emission  to  absorption  with  increased  spark 
energy,  and  the  marked  difference  in  ease  of  reversal 
for  different  Si  rt  lines  were  observed.  The  relation 
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between  stellar  temp,  classification  and  the  temp,  of 
the  experimental  light  source  is  discussed. 

N.  M.  B. 

Low  terms  in  Crin,  Criv,  Mnrv,  and  Fe  v. 
I.  S.  Bowen  (Physical  Rev.,  1937,  [ii],  52,  1153 — 
1156;  cf.  A,,  1935,  1045). — Extensive  data  and 
classifications  of  the  strong  lines  arising  from  the  d3, 
and  dHp  configurations  of  Cr  iv,  and  the  dl}  d34s, 
and  d3 4p  configurations  of  Cr  in,  Mn  rv,  and  Fe  v 
are  tabulated.  The  presence  of  forbidden  lines  of 
these  ions  in  astronomical  sources  is  discussed. 

N.  M.  B. 

Stark  effect  in  iron  and  the  contrast  with  pole 
effect.  S.  F.  Panter  and  J.  S.  Foster  (Proc. 
Roy.  Soc.,  1937,  A,  162,  336 — 348). — A  discharge 
tube  suitable  for  investigation  of  the  Stark  effect  in 
the  spectra  of  metals  of  high  m.p.  is  described.  Of 
over  200  lines  of  the  Fe  spectrum  recorded  photo¬ 
graphically,  33  were  found  to  be  displaced  by  fields 
up  to  150  kv.  per  cm.,  8  towards  the  red  and  25 
towards  the  violet.  It  is  concluded  that  the  pole 
effect,  i.e a  change  of  X  at  the  pole  as  compared  with 
the  centre  of  the  arc,  is  not  identical  with  the  Stark 
effect.  The  Stark  displacements  of  lines  not  yet 
examined  are  predicted.  G.  D.  P. 

Hyperfine  structure  in  [the  spectrum  of] 
germanium.  L.  Sibaiya  (Current  Sci.,  1937,  6, 
152). — The  seven  arc  lines  studied  are  single,  showing 
the  absence  of  isotope  displacements  in  the  levels 
examined,  and  indicating  that  the  73Ge  nucleus  has  a 
very  small  magnetic  moment.  A.  J.  E.  W. 

Absorption  spectrum  of  liquid  bromine. 
D.  Porret  (Proc.  Roy.  Soc.,  1937,  A,  162,  414 — 419). 
— The  absorption  of  liquid  Br  has  been  investigated 
between  20,000  and  40,000  cm."1  by  a  method  for  which 
increased  accuracy  is  claimed.  The  extinction  coeff. 
curve  is  compared  with  those  of  gaseous  Br  and  a 
solution  of  Br  in  CC14.  The  observed  differences  are 
discussed.  G.  D.  P. 

Pressure  effects  of  rare  gases  on  the  second 
doublet  of  the  rubidium  principal  series.  N.  T. 

and  C.  S.  Yl  (Physical  Rev.,  1937,  [ii],  52,  1158 — 
1161). — The  displacement,  asymmetry,  and  broaden¬ 
ing  of  the  second  doublet  of  the  Rb  principal  series 
perturbed  by  He,  Ne,  and  A  up  to  13  atm.  were 
investigated.  Results  are  compared  with  those  for 
K  and  Cs  (cf.  Watson,  A.,  1934,  1)  and  discussed  in 
relation  to  Margenau’s  theory  of  pressure  effects  of 
foreign  gases  on  spectral  lines.  N.  M.  B. 

First  spark  spectrum  of  indium,  Inil.  F. 
Paschen  and  J.  S.  Campbell  (Ann.  Physik,  1938, 
W,  31,  29 — 75). — The  hyperfine  structure  has  been 
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measured  and  analysed  from  9246  to  2078  a.  XX  are 
tabulated.  0.  D.  S. 

Influence  of  addition  of  gas  and  of  a  magnetic 
field  on  the  degree  of  polarisation  of  fluorescence 
of  iodine  vapour.  M.  S.  Mrozowski  (Bull.  Acad. 
Polonaise,  1937,  A,  295 — 311). — The  degree  of  polaris¬ 
ation  of  fluorescence  of  I  vapour  admixed  with  He, 
Ne,  A,  N2,  and  H2  (p9  0 — 30  mm.)  has  been  determined 
using  Al-Cd  spark  XX  3200,  3460,  and  4400  a.  (un¬ 
polarised)  and  Hg  arc  X  5461  A.  (polarised)  as  exciting 
radiations.  The  influence  of  the  variation  of  the  life 
period  of  the  excited  mol.  is  investigated  by  repeating 
measurements  in  a  magnetic  field  (22,000  gauss)  and 
corrections  for  this  variation  arc  calc.  The  mechan¬ 
ism  of  depolarisation  of  fluorescence  by  collision  is 
discussed.  F.  J.  L. 

Nuclear  moment  of  barium.  A.  X.  Benson  and 
R.  A.  Sawyer  (Physical  Rev.,  1937,  [ii],  52,  1127 — 
1 131). — In  view  of  discordant  reported  vals.  for  the 
nuclear  moment  of  the  odd  isotopes  of  Ba,  new  data 
on  the  hyperfine  structure  of  several  lines  were 
obtained.  Investigations  of  the  separation  of  the 
62£j  and  7 %Sl  components  from  the  centre  of  gravity, 
and  of  the  spacing  and  patterns  of  the  53D3  and  63jP2 
terms,  indicate  the  val.  1  =  1 £  for  the  nuclear  moment. 

N.  M.  B. 

Probability  of  stepwise  excitation  of  mercury 
atoms.  V.  Fabbikant  and  I.  Cirg  (Compt.  rend. 
Acad.  Sci.  U.R.S.S.,  1937,  16,  263 — 266). — The 
mechanism  by  which  excited  Hg  atoms  are  excited 
to  higher  levels  by  electron  impacts  is  investigated  by 
measurement  of  the  radiation  intensity  from  Hg  vapour 
at  const,  v.p.  (10~3  mm.  Hg)  and  various  electron 
concns.  Qa(Fma)>  the  effective  section  of  excited  atoms 
at  the  max.  of  the  function  of  excitation,  is  16  cm.2/ 
cm.3  When  atoms  obey  the  Boltzmann  distribution 
law  the  excitation  of  the  upper  levels  is  stepwise. 

F.  J.  L. 

Intensity  ratios  of  some  intercombination 
lines  in  the  mercury  spectrum.  J.  L.  Verhaeghe 
(Bull.  Acad.  roy.  Belg.,  1937,  [v],  23,  790 — 799). — 
Calculations  of  the  intensity  ratios  of  lines  6716, 
6234,  5S03,  5549  with  intercombination  lines  6072, 
5676,  5316,  5102  from  the  same  upper  electron  level 
by  the  method  of  Wolfe  gave  results  quite  different 
from  the  theoretical ;  deviations  are  not  explained  by 
reabsorption.  S.  C. 

Recombination  in  the  afterglow  of  a  mercury 
discharge.  F.  L.  Mohler  (J.  Res.  Nat.  Bur. 
Stand.,  1937,  19,  559—566;  cf.  A.,  1938,  I,  2).— The 
ionic  density  and  ionic  current  to  the  wall  of  the 
bulb  have  been  determined  at  various  brief  intervals 
after  cutting  off  a  Hg-arc  discharge  (4  or  6  amp.  in 
a  500-c.c.  bulb  ;  v.p.  of  Hg  2*7  X  10-4  mm.)  by 
short-circuiting  two  anodes.  The  recombination' 
coeff.  is  2-3  x  10-10,  and  the  electron  temp,  decreases 
with  time  from  3000°  k.  at  10-3  sec.  to  1600°  k.  at 
6  X  10"3  sec.  It  is  inferred  that  the  reaction  is 
probably  not  a  spontaneous  two-body  recombination. 

J.  W.  S. 

Longitudinal  field  strength  of  the  positive 
column  in  the  low-pressure  discharge  in  gas 
mixtures  at  varying  current  strengths  and  pres¬ 
sures.  H.  Alterthgm  and  A.  Lompe  (Ann. 


Physik,  1938,  [v],  31,  1 — 28). — The  longitudinal  field 
strength  X  in  the  positive  column  has  been  measured 
by  means  of  a  probe  method  in  an  a.c.  discharge 
in  mixtures  of  Ne  and  A,  containing  0 — 50%  A,  at 
pressures  from  2  to  10  Torr  and  currents  from  10  to 
200  ma.  The  addition  of  A  to  Ne  causes  a  decrease 
in  X  and  an  alteration  in  the  form  of  the  curve  of  X 
against  current.  0.  D.  S. 

Temperature  rise  in  the  dark  space  of  the  glow 
discharge.  A.  Gunther-Schulze  and  W.  Bar 
(Z.  Physik,  1937,  107,  642— 652).— With  A  in  a 
discharge  vessel  consisting  of  plane  electrodes  separ¬ 
ated  by  a  glass  ring,  the  mean  max.  rise  in  temp,  was 
found  to  be  about  10°.  This  indicates  that  only  a 
very  small  fraction  of  the  energy  dissipated  at  the 
cathode  is  conveyed  to  the  gas,  which  is  heated  mainly 
by  electron  impact.  The  implications  of  this  result 
are  discussed.  H.  C.  G. 

Effect  of  a  magnetic  field  on  the  electrodeless 
high-frequency  discharge .  E.  W.  B.  Gill  (Nature, 
1937,  140,  1061).  L.  S.  T, 

Photographic  study  of  the  vacuum  spark 
discharge.  J.  A.  Chiles  (J.  Appl.  Physics,  1937, 
8,  622 — 626). — -Vac.  spark  discharges  between  several 
metallic  electrodes  have  been  photographed.  Except 
in  the  case  of  Sn,  luminosity  appears  first  at  the  anode ; 
the  time  interval  is  of  the  order  of  10“8  sec.  When  the 
potential  is  first  applied  there  is  a  pure  electron 
discharge  which  vaporises  the  anode  by  bombardment 
and  gives  rise  to  a  cloud  of  ions ;  these  after  an  initial 
field  acceleration  recombine  and  continue  across  the 
gap,  the  luminosity  being  caused  by  electronic 
bombardment.  On  reaching  the  cathode  or  by 
increasing  the  field  emission  from  points  on  it  the 
temp,  is  raised  and  the  cathode  hot  spot  is  formed. 

F.  J.  L. 

Absorption  of  solar  radiation  by  the  atmo¬ 
sphere  in  the  Aband.  P.  Lejay  (Compt.  rend.,  1937, 
205,  585 — 588). — Absorption  of  solar  radiation  in  the 
02  band  at  7718 — 7593  a.  has  been  investigated.  The 
variation  of  the  effective  width  of  the  band  and  its 
fine  structure  lines  with  the  quantity  of  02  traversed 
is  discussed,  and  the  effective  thickness  of  atm.  02 
at  different  periods  of  the  year  deduced.  Absorption 
in  this  region  is  not  due  to  H20  vapour. 

A.  J.  E.  W. 

Degree  of  variability  of  calcium  content  in 
atmospheres  of  A-type  stars.  J.  W.  Abrams  and 
E.  Opik  (Astrophys.  J.,  1937,  86,  203— 211).— The 
abundance  of  Ca  is  relatively  uniform  in  stars  of  the 
same  spectrum  and  abs.  magnitude.  L.  S.  T. 

Magnesium  hydride  in  Arcturus  and  Antares. 
D.  N.  Davis  (Astrophys.  J.;  1937,  86,  109 — 118). — 
Previously  unidentified  lines  between  4979  and  5211  a. 
in  the  spectrum  of  Arcturus  are  attributed  to  the  5211 
band  of  MgH,  whilst  other  lines  are  blends  of  MgH, 
TiO,  C2,  and  at.  lines.  The  more  conspicuous  features 
of  the  MgH  spectrum  appear  less  intense  in  that  of 
Antares.  L.  S.  T. 

Possible  origin  of  the  shift  of  spectral  lines 
in  nebulae.  L.  Sibaiya  (Current  Sci.,  1937,  6, 
152 — 153). — The  shift  observed  in  certain  absorption 
lines  is  attributed  to  the  presence  of  foreign  gases  in 
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the  absorbing  media.  Cases  are  discussed  in  which 
H2  or  a  rare  gas  at  up  to  400  atm.  pressure,  present 
with  absorbing  Ca  n  atoms,  may  cause  the  observed 
effects.  A.  J.  E.  W. 

Ionising  radiations  of  small  quantum  emitted 
spontaneously  by  ordinary  metals.  G.  Rebotjl 
and  J.  Reboul  (Compt.  rend.,  1937, 205, 789 — 791). — 
The  radiations  emitted  spontaneously  by  Sn,  Pb,  Ee, 
Zn,  Al,  Cu,  and  Ni  have  been  shown  to  be  due  partly 
to  the  action  of  cosmic  rays,  and  partly  to  a  spon¬ 
taneous  natural  emission  of  low  penetration  in  the 
region  of  soft  X-rays.  R.  S.  B. 

Thermionic  emission.  E.  W.  B.  Gill  (Phil. 
Mag.,  1937,  [vii],  24,  1093 — 1103). — The  thermionic 
emissions  of  both  "  bright  ”  and  coated  filaments 
have  been  measured  over  the  voltage  range  4 — 900  V. 
The  results  are  discussed,  and  compared  with 
Sehottky’s  theory.  K.  S. 

Electron  and  ion  current  density  distribution 
in  wall-free  gas  discharges.  A.  Sibold  (Helv. 
phys.  Acta,  1936,  9,  123 — 159;  Chem.  Zentr.,  1936, 
i,  4264). — Langmuir  probe  investigations  on  the 
W  arc  in  N2  are  recorded.  J.  S.  A. 

Ionisation  and  conductivity  in  gases  at  high 
pressures.  J.  Clay  (Proc,  K.  Akad.  Wetensch. 
Amsterdam,  1937,  40,  824 — 836).— A  general  review 
of  available  data,  and  a  discussion  of  factors  affecting 
the  determination  of  intensities  of  X-rays,  y-rays, 
p-rays,  and  cosmic  rays  by  ionisation  of  He,  air,  Ne, 
A,  Kr,  and  Xe  at  various  pressures  and  field  strengths. 

N.  M.  B. 

Metallic  reflexion  and  the  surface  photo¬ 
electric  effect.  R.  E.  B.  Makinson  (Proc.  Roy, 
Soc.,  1937,  A,  162,  367— 390).— The  effect  of  the 
electron  density  within  the  metal,  calc,  according  to 
Sommerfeld’s  model,  on  an  incident  light  wave  is 
investigated.  An  expression  for  the  photo-electric 
current  is  obtained  and  is  compared  with  experimental 
results  for  K.  The  lack  of  agreement  is  discussed. 

G.  D.  P. 

Electron  mirrors.  G.  Hottenroth  (Ann. 
Physik,  1937,  [v],  30,  689—712  ;  cf.  A„  1937, 1,  99).— 
The  properties  as  electron  mirrors  of  potential  fields 
of  various  types  have  been  investigated  experiment¬ 
ally.  The  influence  of  stray  fields  and  of  space  charge 
is  unimportant.  Suitable  arrangements  for  both 
converging  and  diverging  mirrors  are  described. 

O.  D.  S. 

Electron  excitation  and  ion  reflexion  on  bom¬ 
bardment  of  metals  with  K4*  ions.  W.  Veith 
(Ann.  Physik,  1937,  [v],  30,  68S;  cf.  A.,  1937,  I, 
338) —A  correction.  O.  D.  S. 

Positive  ion  emission  from  heated  nickel 
wire  in  oxygen  and  hydrogen.  R.  Goto  (Proc. 
Imp.  Acad.  Tokyo,  1937,  13,  320 — 324). — Curves  for 
the  rate  of  decrease  in  current  and  pressure  and  for 
current-voltage  with  Ni  wires  with  and  without  02 
treatment  after  preliminary  heating  and  evacuation 
in  H2  indicate  that  there  is  positive  ion  emission  in 
both  02  and  H2  and  that  it  is  enhanced  on  the  oxidised 
surface.  N.  M.  B. 

Equilibrium  between  large  and  small  ions  in 
gas.  O.  Te-Tchao  and  A.  Langevin  (Compt. 


rend.,  1937,205,  1049 — 1051). — If  small  positive  and 
negative  ions  are  formed  in  the  presence  of  neutral; 
particles,  they  are  pptd.  on  to  the  particles  to  form 
large  positive  and  negative  ions,  which  then  tend  to 
recombine  either  with  themselves  or  with  smaller 
ions.  The  equilibrium  conditions  are  investigated  in 
terms  of  the  ionic  mobilities.  If  M  is  the  no.  of 
neutral  particles,  P  of  positive  ions,  and  N  of  negative 
ions  in  equilibrium,  PjM  is  approx.  0*07  and  N/P 
=  1-4.  J.  A.  D. 

Passage  of  very  rapid  protons  through  matter. 

M.  Dragano  (Compt.  rend.,  1937,  205,  897 — 899). — 

Mathematical.  A.  J.  E.  W. 

Positive  rays  of  heavy  metals,  particularly 
of  lead.  A.  Poirot  and  M.  Atjclair  (Compt.  rend., 
1937,  205,  908—909;  cf.  A.,  1936,  130).— Positive 
rays  of  Pb  have  been  obtained  from  PbBr2  by  the 
hot-anode  method  using  high  anode  potentials.  The 
bluish -violet  light  emitted  in  the  path  of  the  rays  gives 
the  Pb  arc  spectrum.  Positive  rays  of  all  metals  can 
probably  be  obtained  by  similar  methods. 

A.  J.  E.  W. 

First  report  of  the  Committee  on  atoms  of  the 
International  Union  of  Chemistry.  F.  W.  Aston, 

N.  Bohr,  O.  Hahn,  W.  D.  Harkins,  and  G.  Urbain 

(J.C.S.,  1937,  1910—1912;  cf.  A.,  1937,  I,  592).— A 
table  showing  the  isotopes  of  the  elements  with  their 
relative  abundance,  embodying  results  reported 
during  1936,  is  given.  A.  J.  M. 

Sixth  report  of  the  Committee  on  at.  wts.  of 
the  International  Union  of  Chemistry.  G.  P. 
Baxter,  O.  Honigschmid,  and  P.  Lebeau  (J.C.S., 
1937,  1893 — 1900). — A  report  covering  the  period 
Sep.  30th,  1934,  to  Sep.  30th,  1935.  The  at.  wts.  of 
Ta  and  Ra  have  been  changed  to  180*88  and  226*05, 
respectively,  and  Pa  is  given  the  val.  231.  Determin¬ 
ations  of  the  at.  wts.  of  K,  Cr,  As,  Te,  Tb,  Eu,  radio- 
Pb,  Ra,  Ba,  and  Pa  are  reviewed.  A.  J.  M. 

Seventh  report  of  the  Committee  on  at.  wts. 
of  the  International  Union  of  Chemistry.  G.  P. 
Baxter,  O.  Honigschmid,  and  P.  Lebeau  (J.C.S., 
1937,  1900 — 1909). — A  report  covering  the  period 
Sep.  30th,  1935,  to  Sep.  30th,  1936.  Changes  in  the 
at.  wts.  of  C,  Rb,  Gd,  Pb,  and  U,  to  12*01,  85*48, 
156*9,  207*21,  and  238*07,  respectively,  are  made. 
Determinations  of  the  at.  wts.  of  O,  H,  C,  K,  Ga,  Ge, 
Rb,  Ag,  Cd,  Gd,  Er,  Ta,  Pb,  U,  Mo,  and  W  are 
reviewed.  A.  J.  M. 

Problems  and  methods  of  modern  alchemy. 
A.  Dorabialska  (Rocz.  Chem.,  1937,  17,  455 — 
476). — A  lecture.  R.  T. 

Periodicity  of  the  elements.  L.  Thayer-0 jed a 
(Separate,  Valparaiso,  1937). — Speculative  theory. 

F.R.G. 

At.  wt.  of  phosphorus.  O.  Honigschmid  and 
W.  Menn  (Z.  anorg.  Chem.,  1937,  235,  129 — 138). — 
POCl3  was  purified  by  treatment  with  P205  and  frac¬ 
tional  distillation,  and  the  ratios  P0C13  :  3Ag  and 
POCI3 :  3AgCl  were  determined.  The  at.  wt.  of  P 
is  30*978,  in  exact  agreement  with  vals.  obtained  by 
the  mass-spectrograph  (A.,  1936,  920)  and  from  the 
density  of  PH3  (A.,  1930,  1104).  F.  J.  G. 
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Recent  discoveries  in  isotopy,  with  special 
reference  to  isotopes  of  hydrogen.  E.  J6ze- 
fowicz  (Rocz.  Chem.,  1937,  17,  557 — 566). — A 
lecture.  R.  T. 

New  parabolic  mass-spectrograph  and  deter¬ 
mination  of  the  relative  abundance  of  the  argon 
isotopes.  W.  Schutze  (Wiss.  Veroff.  Sieruens- 
Werken,  1937,  16,  89 — 98).— The  construction  of  a 
new  mass-spectrograph  based  on  the  parabola  method 
is  described.  The  positive  rays  are  produced  in  a 
metal  discharge  tube,  pass  into  a  charging  chamber, 
and  thence  through  a  slit  which  can  be  finely  adjusted 
outside  the  apparatus.  They  then  pass  between  two 
magnetic  poles  in  the  form  of  plates,  which  are  also 
the  plates  of  a  condenser.  Finally  they  are  recorded 
photographically.  The  apparatus  was  used  to  deter¬ 
mine  the  relative  abundance  of  the  isotopes  of  A, 
with  the  result  *°A  :  38A  :  36A  =  99*64  :  (0*06  ± 
0-005)  :  (0*31  ±0-02),  in  good  agreement  with  other 
workers.  The  intensities  of  parabolas  due  to  H3+, 
OH3+,  and  AH+  are  considered,  and  the  existence  of 
H3+  is  discussed.  A.  J.  M. 

Extreme  intervals  between  radioactive  emis¬ 
sions.  II.  E.  J.  Gttmbel  (J.  Phys.  Radium, 
1937,  [vii],  8,  446^52  ;  cf.  A.,  1933,  659).— Com¬ 
parisons  of  the  observations  on  the  extreme  intervals 
between  radioactive  emissions  obtained  by  different 
methods  in  general  agree  well  with  theory,  but  certain 
discrepancies  make  it  desirable  to  reconsider  the 
calculations  in  the  light  of  precise  observations  in 
order  that  the  mean  interval  between  emissions  may 
be  known  more  accurately.  W.  R.  A. 

Shape  of  the  continuous  (3-spectrum  of 
thorium-G.G'.  H.  0.  W.  Richardson  and  A. 
Leigh-Smith  (Proc.  Roy.  Soc.,  1937,  A,  162,  391— 
403). — By  use  of  a  radioactive  vapour  of  Th -B  +  C 
in  a  cloud  chamber  about  200  Th-G.G'  disintegrations 
.were  photographed,  and  the  energies  of  the  nuclear 
electrons  estimated.  A  large  proportion  of  electrons 
having  energies  as  low  as  15  kv.  are  observed  and  it 
is  concluded  that  the  energy  distribution  curve  does 
not  pass  through  the  origin.  The  curve  agrees  with 
the  predictions  of  the  (0, 1)  interaction  formula  of 
Konopinsld  and  Uhlenbeck  (cf.  A.,  1935,  1048). 

G.  D.  P. 

Analysis  of  the  (1-rays  of  rubidium  by  means 
of  absorption  with  coincident  counters.  Z. 
Ollano  (Nuovo  dm.,  1937,  14,  314 — 321). — By 
means  of  the  arrangement  of  two  counters  described, 
which  is  suitable  for  the  absorption  analysis  of  low- 
energy  particles,  two  groups  of  particles  have  been 
observed  in  the  p-radiation  from  Rb,  viz.,  a  group 
with  an  absorption  coeff.  in  Al  of  422  cm.71  and 
another  softer,  non -homogeneous  group  with  a  mean 
absorption  coeff.  in  A1  of  1050  cm.*1  No  harder 
(3-radiation  could  be  found.  With  a  modified  single¬ 
counter  arrangement  the  emission  of  weak  X-rays 
from  the  disintegration  product  of  Rb  (87Sr)  has  been 
observed.  0.  J.  W. 

(3-  and  y-Rays  from  radioactive  bodies.  J, 
Shrttgtte  (Ann.  Physique,  1937,  [xi],  8,  484 — 554). — 
Using  the  method  of  deviation  and  focussing,  in  a 
uniform  magnetic  field  produced  by  a  large  per¬ 


manent  magnet,  of  (3-rays  formed  by  internal  con¬ 
versions,  an  investigation  was  made  of  the  Ac  group 
and  of  active  Th  deposit,  in  order  to  determine  the 
energy  of  the  secondary  |3-rays  and  hence  the  energy 
of  the  primary  y-rays  produced,  in  the  course  of 
successive  transformations.  From  these  are  con¬ 
structed  nuclear  energy  level  schemes  in  each  case. 
Full  data  and  results  are  tabulated.  '  N.  M.  B. 

Absorption  of  hard  y-rays  by  the  photonuclear 
effect  in  beryllium.  J.  Rotblat  (J.  Phys.  Radium, 
1937,  [vii],  8,  477 — 480). — The  activity  excited  in  Ag 
by  neutrons  formed  in  the  photodissociation  of  Be 
by  the  hard  y-rays  of  Ra-G  is  obtained  as  a  function 
of  the  absorption  of  neutrons  by  different  thicknesses 
of  Pb,  Cu,  and  Al.  Exponential  absorption  curves 
are  obtained  indicating  that  the  photonuclear  effect 
in  Be  results  from  only  the  hardest  y-rays  of  Ra-G. 
XX  of  the  active  y-rays  and  their  energy  are  given. 
Reasons  are  given  for  the  contradictory  results  of 
Gentner  (A.,  1934,  938).  W.  R.  A. 

Influence  of  temperature  on  the  capture  of 
neutrons  by  various  elements.  J.  L.  MicHiels 
and  J.  A.  Saxton  (Proc.  Roy.  Soc.,  1937,  A,  162, 
441—449). — The  radioactivity  induced  by  neutrons 
which  have  passed  through  a  layer  of  wax  at  90°  K. 
is  30 — 60%  >  that  induced  in  the  sanie  material  by 
neutrons  which  have  passed  through  wax  at  290°  K. 
The  materials  examined  are  In,  Au,  Na,  As,  Mn,  Br, 
Al,  and  Ag.  The  fraction  of  the  activity  due  to 
group  G  neutrons  is  determined.  It  is  concluded  either 
that  Cd  absorbs  neutrons  other  than  those  of  thermal 
energy  or  that  all  elements  do  not  conform  to  the  same 
absorption  law.  The  activity  produced  in  In  by  group 
D  neutrons  is  not  affected  by  the  temp,  of  the  wax. 

G.  D.  P. 

Neutrons  from  the  disintegration  of  nitrogen 
by  deuterons.  W.  E.  Stephens,  K.  Djanab,  and 
T.  W.  Bonner  (Physical  Rev.,  1937,  [ii],  52,  1079— 
1082). — The  energy  distribution  of  the  neutrons  from 
the  disintegration  of  N  by  0*93  rn.e.V.  deuterons  was 
investigated  by  measuring  the  ranges  of  recoil  protons 
in  a  high-pressure  cloud  chamber.  Three  groups  of 
recoil  protons  had  max.  energies  5*7,  2*7,  and  1*9 
m.e.v.,  with  relative  intensities  2:1:3.  The  2*7 
group  is  attributed  to  D2  contamination  on  the  target. 
The  other  two  groups  are  from  the  reaction  “N  + 
?H  =  *10  +  In  +  Qv  ^here  Ql0  =  5*1  ±0*2  and 
<2n  =  M ±0*2  m.e.v.  *  N.  3VL  B. 

Neutron  resonance  levels  of  iridium  and  rhod¬ 
ium  and  the  mutual  overlapping  of  their  reson¬ 
ance  regions.  R.  Jaeckel  (Z.  Physik,  1937, 
107,  669 — 679). — Measurements  of  neutron  absorption 
with  Ir  as  indicator  and  Rh  as  absorber  give  the 
relative  positions  of  Ir  and  Rh  levels.  Absorption  by 
both  Ir  and  Rh  in  the  region  of  thermic  neutrons  is 
due  mainly  to  a  single  resonance  level.  H.  C.  G. 

Angle  relationships  for  the  scattering  of  neu¬ 
trons  by  protons.  E.  Philipp  (Z.  Physik,  1937, 
107,  683 — 70S).- — A  mathematical  analysis  of  the 
mutual  interaction  of  neutrons  and  protons  in  the 
light  of  recent  experimental  work.  H.  C.  G. 

Artificial  radioactivity  of  antimony  induced  by 
slow  neutrons.  K.  Alexeeva  (Cornpt.  rend.  Acad, 
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Sci.  U.R.S.S.,  1937,  17,  13— 14 ;  cf.  A.,  1934,  1284 ; 
.1935,  910;  1936,  1315).— Irradiation  of  Sb  for  42 
days  with  slow  neutrons  (from  y- rays  on  Re  retarded 
by  paraffin)  yields  a  product  of  half-life  period  45 
days  which  emits  both  p-  and  y-rays,  half  the  former 
being  absorbed  by  0*3  mm.  of  Al.  This  activity  is 
attributed  to  the  formation  of  ^Sb  and  ^jSb. 

J.  W.  S. 

Nuclear  reaction  Be  (a,  »)  and  mass  of  neutron 
by  a  new  method.  J.  Crussard  and  S.  Gorod- 
etzki  (Compt.  rend.,  1937,  205,  1060 — 1062). — Be  is 
bombarded  with  a -particles  from  Po ;  resulting 
neutrons  are  detected  by  the  disintegration  of  a  B 
coating  covering  the  interior  walls  of  an  ionisation 
chamber.  The  neutrons  are  retarded  by  paraffin 
wax.  The  suggested  reaction  is :  }Bc  +  £He  -> 
3£He  +  In  +  Q.  If  the  masses  of  the  particles  are 
considered  to  be  known,  Q  can  be  compared  with 
experiment;  conversely  if  Q  is  measured  experi¬ 
mentally  the  mass  of  the  neutron  can  be  calc.  The 
val.  J?i  =  1*0090  so  obtained  agrees  well  with  other 
determinations.  J.  A.  D. 

Energies  of  electrons  and  positons  emitted  in 
certain  nuclear  reactions.  C.  Magnan  (Compt. 
rend.,  1937, 205, 1147 — 1149). — The  max.  energy  limits 
of  the  positons  emitted  during  a-particle  bombardment 
of  F,  Na,  K,  and  Al  have  been  determined,  using  a 
spectrograph  with  magnetic  focussing.  Bombard¬ 
ment  of  CLj  with  a-partieles  gives  a  spectrum  showing 
three  sharp  peaks,  attributed  to  y-rays ;  the  corre¬ 
sponding  energies  are  approx,  equal  to  the  differences 
of  energy  between  the  three  groups  of  protons  emitted 
in  the  reaction  J“C1  +  £He  ->  f|A  +  ]H. 

A.  J.  E.  W. 

Nature  of  cosmic-ray  particles.  Y.  Nishina, 
M.  Takeuchi,  and  T.  Icheviiya  (Physical  Rev.,  1937, 
[ii],  52,  1198—1199). — Investigations  on  the  penetra¬ 
tion  of  Pb  in  a  cloud-chamber  indicate  that  80 — 
90%  of  the  cosmic  rays  consist  of  heavy  particles 
containing  some  of  both  signs  and  of  higher  penetra¬ 
tion  than  protons  of  the  same  momentum.  Results 
support  the  existence  of  a  new  particle  of  mass  l — rV 
that  of  the  proton  and  initial  momentum  7*4  X  10^ 
gauss-cm.  (cf.  Neddermeyer,  A.,  1937,  I,  390). 

N.  M.  B. 

Origin  of  cosmic  radiation.  H.  Alfven  (Z. 
Physik,  1937,  107,  579 — 588). — An  extension  of 
earlier  work  (cf.  A.,  1937,  I,  6,  340)  in  which  it  is 
shown  that  by  assuming  a  weak  magnetic  field  in 
interstellar  space  the  more  important  properties  of 
cosmic  radiation  may  be  explained  by  means  of 
classical  electrodynamics.  L.  G.  G. 

Production  of  bard  cosmic-ray  showers.  K. 
Schmeiser  and  W.  Bothe  (Naturwiss.,  1937,  25, 
833). — The  effect  of  the  intensitv  of  hard  cosmic-rav 
showers  on  the  metal  (Pb  or  Fe)  used  was  investig¬ 
ated.  The  max.  of  the  Rossi  curve  corresponding 
with  soft  showers  is  lower  for  Pb  than  for  Fe,  but  the 
max.  due  to  hard  showers  is  approx,  the  same  for 
both.  The  intensity  of  hard  showers  is,  therefore, 
more  nearly  cc  at.  no.  than  to  (at.  no.)2.  The  hard 
showers  are  produced  by  the  hard  component  of  the 
primary  rays.  Hard  showers  may  themselves  give  rise 
to  soft  ones,  and  occur  in  the  free  atm.  A.  J.  M. 


Production  of  cosmic-ray  showers  at  great 
depths.  W.  H.  Pickering  (Physical  Rev.,  1937, 
[ii],  52,  1131 — 1134). — Experiments  proving  the 
existence  of  cosmic-ray  showers,  consisting  of  at  least 
three  particles,  at  depths  down  to  30  m.  of  H20  below 
sea  level  are  described.  The  no.  of  showers  and 
of  vertical  coincidences  decrease  with  depth  in  a 
similar  manner.  The  effect  of  Pb  on  the  showers  at 
great  depths  is  discussed.  N.  M.  B. 

Focalisation  of  bundles  of  charged  particles 
by  circular  deviation  in  a  transverse  magnetic 
field.  L.  Cartan  (J.  Phys.  Radium,  1937,  [vii], 
8,  453 — 470). — The  theory  and  application  of  various 
methods  are  considered.  W.  R.  A. 

Molecular  viewpoints  in  nuclear  structure. 
J.  A.  Wheeler  (Physical  Rev.,  1937,  [ii],  52,  1083 — 
1106).— Mathematical.  A  wave-functional  study  of 
the  three-body  nucleus  leading  to  a  concept  of 
resonating  group  structure  whereby  various  calcul¬ 
ations  on  nuclear  motion  are  made.  N.  M.  B. 

Mathematical  description  of  light  nuclei  by 
the  method  of  resonating  group  structure.  J.  A. 
Wheeler  (Physical  Rev.,  1937,  [ii],  52,  1107 — 1122; 
cf.  preceding  abstract). — Mathematical.  N.  M.  B. 

Theory  of  the  neutrino.  II.  J.  Solomon 
(J.  Phys.  Radium,  1937,  [vii],  8,  433 — 438).— 
Mathematical.  An  extension  of  previous  work  (A., 
1937,  I,  390)  by  introducing  a  special  operator  gives 
the  general  form  of  the  (3-ray  spectrum  of  radioactive 
disintegration  as  well  as  the  interaction  of  protons  and 
neutrons.  It  is  possible  to  determine  the  operator 
so  that  good  agreement  between  the  theory  and 
experimental  data  is  obtained.  W.  R.  A. 

Symmetry  between  particles  and  anti¬ 
particles.  G.  Racah  (Nuovo  Cim.,  1937,  14,  322 — 
328). — Mathematical.  0.  J.  W. 

Wave-mechanical  investigation  of  repulsion 
between  neutral  inert  gas  atoms.  B.  0.  Gron- 
blom  (Soc.  Sci.  fenn.  Comment,  phys. -math.,  1936, 
8,  No.  13,  9  pp.;  Chem.  Zentr.,  1936,  i,  4113). — 
Theoretical.  J.  S.  A. 

Quantum  exchange  and  nuclear  isomerism  ; 
determination  of  nuclear  isomerism.  T.  Kahan 
(Compt.  rend.,  1937,  205,  899 — 900). — Nuclear  iso¬ 
merism  in  the  atoms  of  a  diat.  mol.  can  be  detected 
by  the  absence  of  alternations  of  intensity  in  the  band 
spectrum.  Absence  of  diffusion  with  quantum 
exchange  during  internuclear  collision  processes  is 
also  an  indication  of  isomerism.  A.  J.  E.  W. 

Orthogonal  systems  of  electronic  optics  and 
their  application  to  spectroscopy.  Si.  Cotte 
(Compt.  rend.,  1937,  205,  974— 976).— Theoretical. 

;  E.  S.  H. 

Probability  of  collisions  of  the  second  kind 
between  atoms  and  free  electrons.  V.  Fabri- 
kant  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1937,  17, 
249 — 259). — Mathematical.  A  quant,  application  of 
the  Klein-Rosseland  relation  is  developed. 

N.  M.  B. 

Use  of  charge-conjugated  wave  functions 
in  the  hole  theory  of  the  electron.  H.  A.  Kramers 
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(Proc.  K.  Akad.  Wetensch.  Amsterdam,  1937,  40, 
S14 — 823). — Mathematical.  N.  M.  B. 

Wave  functions  for  large  arguments  by  the 
amplitude-phase  method.  J.  A.  Wheeler 
(Physical  Rev.,  1937,  [ii],  52,  1123— 1127).— Mathe¬ 
matical.  Simplified  methods  are  considered.  Vais, 
of  the  amplitude  and  phase  of  the  Coulomb  functions 
needed  in  the  treatment  of  the  scattering  of  a-particles 
in  He  are  tabulated.  N.  M.  B. 

Role  of  argon  in  the  production  of  Swan  hands. 
N.  R.  Tawde  and  D.  D.  Desai  (Proc.  Indian  Acad. 
Sci.,  1937,  6,  A,  266 — 280). — The  intensity  changes 
which  take  place  in  a  discharge  tube  with  C  and  A1 
electrodes  near  the  C  electrode,  in  the  presence  of  A 
( p  =  10,  15,  20,  25,  30  mm.  Hg),  show  no  marked 
regularity.  The  most  probable  transition  in  the  C2 
(Swan)  system  of  bands  is  indicated  and  a  mechanism 
for  their  production  is  put  forward.  F.  J.  L. 

Ultra-violet  absorption  spectrum  of  atmo¬ 
spheric  ozone.  G.  DAjardin  and  A.  Arnule 
(Compt.  rend.,  1937,  205,  1000 — 1002). — The  absorp¬ 
tion  spectrum  has  been  determined  between  3660 
and  3134  A.  The  results  are  compared  with  published 
data  for  03.  E.  S.  H. 

Possible  interpretation  of  ozone  bands.  L. 

Herman  and  H.  Montagne  (Compt.  rend.,  1937, 
205,  1056 — 1057). — The  energy  levels  of  the  mol.  03 
are  represented  by  terms  which  explain  the  observed 
bands  in  the  03  spectrum.  J.  A.  D. 

Atmospheric  absorption  and  ozone  absorp¬ 
tion.  G.  DLjardin,  A.  Arnule,  and  R.  Falgon 
(Compt.  rend.,  1937/205,  1086 — 1088). — The  effective 
thickness  of  the  atm.  03  content  has  been  calc., 
taking  into  account  the  increase  of  absorption  at 
lower  temp.  J.  A.  D. 

Properties  of  ozone  and  their  geophysical 
consequences.  E.  Vassy  (Ann.  Physique,  1937, 
[xi],  8,  679—777;  cf.  A.,  1936,  774,  120S).— Vari¬ 
ations  with  temp,  of  the  intensity  of  the  band  systems 
of  03  were  investigated  by  comparison  of  the  coeffs. 
of  max.  and  min.  absorption  at  different  temp,  with 
a  view  of  finding  a  relation  by  which  the  [03]  may  be 
determined  spectrographically.  These  results  are 
applied  to  the  estimation  of  the  variation  of  [03] 
in  the  atm.  with  altitude.  The  wide  variation  with 
temp,  of  the  rate  of  dccomp.,  studied  in  the  range 
95 — 156°,  shows,  in  conjunction  with  atm.  temp, 
at  high  altitudes,  that  the  former  controls  the  existence 
of  03  in  the  atm.,  and  indicates  that  it  is  not  present 
at  altitudes  >60  km.,  and  that  the  auroral  electrons 
are  not  responsible  for  its  formation.  N.  M.  B. 

Temperature  determinations  from  band 
spectral  data,  H.  P.  Knattss  and  M.  S.  McCay 
(Physical  Rev.,  1937,  [ii],  52, 1143 — 1150). — A  method 
of  interpreting  intensity  distributions  of  lines  in  a 
band  for  determining  the  temp,  of  the  emitter  is 
developed.  The  method  is  independent  of  photo¬ 
meter  calibration,  the  criterion  being  the  place  in  the 
band  where  adjacent  lines  of  overlapping  branches 
are  of  equal  intensity.  Application  to  the  Angstrom 
bands  of  CO  is  discussed.  N.  M.  B. 


Absorption  coefficient  of  nitrogen  pentoxide 
in  the  ultra-violet  and  the  visible  absorption 
spectrum  of  nitrogen  bexoxide.  E.  J.  Jones 
and  0.  R.  Wtjlf  (J.  Chem.  Physics,  1937,  5,  873 — 
877). — Absorption  spectra  of  the  gaseous  system, 
N205  +  03,  during  the  decomp.  of  03  and  the  sub¬ 
sequent  decomp,  of  N205  are  discussed.  The  ab¬ 
sorption  coeff.  of  N205  increases  in  val.  in  the  direction 
of  shorter  X,  no  max.  being  observed  as  far  as  2400  A. 
Spectra  of  N03  in  the  visible  at  various  stages  of  the 
reaction  are  recorded.  W.  R.  A. 

(A)  Spectrum  of  SnF.  (B)  Spectrum  of  AgCl. 
F.  A.  Jenkins  and  G.  D.  Rochester  (Physical  Rev., 
1937,  [ii],  52,  1135—1140,  1141— 1143).— (a)  Using  a 
C  tube  furnace,  measurements  of  the  SnF  absorption 
bands  and  resolution  of  the  Sn  isotope  effect  are 
reported  for  the  first  time.  Analysis  of  the  frequencies 
of  the  band  heads  shows  four  doublet  systems, 
XX  2660—3260,  2556—2635,  2100—2350,  and  2060— 
2300,  all  due  to  transitions  from  a  doublet  normal 
state,  of  separation  2317*3  cm.'1,  and  two  con¬ 
tinuous  bands. 

(b)  Absorption  of  AgCl  vapour  investigated  with 
high  dispersion  below  X  2500  shows  a  new  band 
system,  an  equation  for  which  is  found,  and  a 
fragment  of  another  similar  system.  Strong  con¬ 
tinuous  absorption  is  observed  at  higher  pressures. 

N.  M.  B. 

Band  spectrum  of  TiCl.  K.  R.  More  and 
(Miss)  A.  H.  Parker  (Physical  Rev.,  1937,  [ii],  52, 
1150 — 1152). — The  emission  spectrum  of  TiCl,  excited 
by  high-  and  low-frequency  discharges  through  a 
continuous  flow  of  TiCl4  vapour  in  a  discharge  tube, 
consists  of  one  strong  group  of  bands  at  4200 — 4100  a., 
attributed  to  a  transition  between  doublet  electronic 
levels,  and  several  weaker  groups  at  4100 — 3700  a., 
all  degraded  to  shorter  XX.  Data  and  analyses  are 
given.  N.  M.  B. 

Absorption  spectra  and  pbotodissociation  of 
halides  and  oxyhalides  of  sulphur,  selenium, 
and  tellurium.  S.  L.  Hussain  and  R.  Samuel 
(Proc.  Physical  Soc.,  1937,  49,  679 — 692 ;  cf.  A., 
1936,  775). — An  investigation  of  the  absorption 
spectra  of  SOBr2,  S2CLCI2,  SeCl4,  SeOC^,  Se2Cl2, 
SeBr4,  Se2Br2,  TeCl2,  TeCl4,  TeBr2,  and  TeBr4  in  the 
vapour  state  is  reported ;  photodissociation  processes 
and  linking  energies  are  determined  and  detailed 
conclusions  are  discussed.  N.  M.  B. 

Emission  spectrum  of  silicon  tetrabromide. 
R.  K.  Asundi  and  S.  M.  Karim  (Proc.  Indian  Acad. 
Sci.,  1937,  6,  A,  281 — 286). — The  emission  spectrum 
of  SiBr4  under  different  conditions  of  flowing  vapour, 
using  condensed  and  uncondensed  discharge,  has  been 
measured.  With  p  >0*5  mm.  Hg,  continuous  bands 
XXnuut,  4220,  3570,  3435,  3345,  3120,  2910,  2780— 
2710,  2640 — 2630,  2420,  2370  a.  are  observed;  with 
p  at  0*2  mm.  all  disappear  except  the  first.  At 
p  =s  0*05  mm.  a  narrow  set  of  bands  between 
XX  3700  and  3930  a.  appear,  probably  due  to  triat. 
SiBr2,  and  between  XX  3350  and  2700  a  large  no.  of 
bands,  some  degraded  towards  the  long  and  some 
towards  the  short  X,  probably  due  to  SiBr  mols.  or 
SiBr+.  F.  J.  L. 
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Absorption  of  copper  sulphate  and  the  effect 
of  heavy  water  of  crystallisation.  B.  Duhm 
(Z.  Physik,  1937,  107,  589— 594).— The  absorption 
spectra  of  CuS04,5H20  and  CuS04,5D20  crystals  were 
measured  over  the  range  190 — 1800  m^x.  Replace¬ 
ment  of  H  by  D  results  in  a  narrowing  and  lowering  in 
intensity  of  the  Cu++  band  at  790  mjx.  L.  G.  G. 

Light  absorption  of  potassium  permanganate. 
A.  L.  S.  Rao  (Current  Sci.,  1937,  6,  154 — 155;  cf. 
A.,  1932,  557). — The  spectrum  in  the  X  range  2000 — 
9000  A.  consists  of  three  distinct  regions,  red  to 
4250  A.  (containing  seven  bands),  3900—2750  A. 
(containing  two  bands,  one  showing  discrete  structure), 
and  2600 — 2000  a.  (also  containing  two  bands,  the 
one  of  lower  X  becoming  a  region  of  continuous 
absorption  at  high  conens.).  A.  J.  E.  W. 

Photodecomposition  and  absorption  spectrum 
of  potassium  permanganate.  A.  L.  S.  Rao 
(Proc.  Indian  Acad.  Sci.,  1937,  6,  A,  293 — 300). — See 
preceding  abstract.  Photodecomp,  is  investigated 
using  monochromatic  light;  there  is  no  strongly 
selective  X,  but  the  regions  XX  2900 — 3200  and  2250 — 
2000  a.  are  most  active.  F.  J.  L. 

Absorption  of  ultra-violet  light  by  some 
organic  substances.  XLIII.  W.  Bednarczyk 
and  L.  Marchlewski.  XLIV.  R.  Grinbatjm  and 
L.  Marchlewski.  XLV.  Derivatives  of  phen- 
anthrene  and  indole.  R.  Grinbatjm  and  L. 
Marchlewski.  XLVI.  W.  Bednarczyk  and  L. 
Marchlewski  (Bull.  Acad.  Polonaise,  1937,  A, 
140—155,  156—170,  171—186,  187—200;  cf.  A., 
1937,  I,  343). — XLin.  The  existence  of  continuous 
or  banded  absorption  spectra  is  applied  to  determine 
the  presence  of  the  aldo-  and  keto-groups,  respectively, 
in  various  sugars.  Fructose,  in  aq.  and  MeOH 
solutions,  shows  a  banded  absorption  (max.  2800  a.)  ; 
melibiose,  maltose,  cellobiose,  and  trehalose  in  aq. 
solution  all  show  continuous  absorption  which  changes 
to  a  band  absorption  in  the  presence  of  alkali  (pH 
11 — 13).  The  derivatives  of  glucose  with  ring 
structures  all  show  continuous  absorption. 

XLIV.  The  absorption  spectra  (2200—4000  a.)  for 
aq.  solutions  of  aspartic,  glutamic,  and  kynurenie 
acids,  cystine,  creatine,  creatinine,  uracyl,  and  EtOH 
solutions  of  piperonylic  acid,  piperonal,  and  the  nitro- 
anilines  are  examined  and  the  extinction  coeffs. 
given.  The  effects  of  free  H’  and  OH"  ions  are 
described. 

XLV.  The  spectrum  of  phenanthrene,  in  EtOH 
solution,  shows  maxima  at  2515  and  2937  A.  The 
tetrahydrophenanthrenes  (in  EtOH)  show  maxima 
at  2287  and  2525  a.,  2285  and  2565  a.  for  compounds 
with  b.p.  310°  and  302°,  respectively.  The  2-,  3-, 
4-,  and  9-N02-derivatives  show,  in  addition  to  a  max. 
at  about  2500  A.,  a  broad  band  between  3100  and 
3800  a.  Octachlorophenanthrene  shows  a  spectrum 
similar  to  those  of  the  N02-compounds,  whereas  that  of 
dibromophenanthrene  is  very  similar  to  that  of  the 
hydrocarbon.  All  the  indole  derivatives  show  similar 
spectra  with  absorption  maxima  in  the  regions  2800 
and  2200  a. 

XLVI.  The  spectra  of  8-hydroxyquinoline,  COPh2 
and  its  oxime,  allyl  alcohol,  linalool,  and  geraniol  in 
EtOH  solution ;  farnesol,  o-p-toluoylbenzoic  acid 


and  its  oxime  in  EtOH  solution;  diketopiperazine  in 
aq.  solution,  and  phytol  in  EtOH-Et20  solution  are 
described.  K.  S. 

Absorption  of  ultra-violet  light  by  fluoro- 
cyclene  and  products  of  its  transmutations. 
W.  Bednarczyk  and  L.  Gizler  (Bull.  Acad.  Polonaise, 
1937,  A,  455 — 461). — The  ultra-violet  absorption 
spectra  of  fluorocyclene  and  its  H4-,  H8-,  and  H12- 
derivatives,  diacenaphthylidene,  and  decacyclene  have 
been  measured.  All  show  selective  absorption  and 
obey  Beer’s  law,  the  spectrum  of  the  parent  hydro¬ 
carbon  being  less  continuous  than  those  of  the  hydro¬ 
genation  products.  F.  J.  L. 

Light  absorption  of  organic  compounds. 
VIII.  Azo-compounds.  A.  Btjrawoy  (J.C.S., 
1937,  1865 — 1869). — The  absorption  spectra  of  a  no. 
of  azo-compounds  have  been  investigated,  the 
absorption  max.  and  mol.  extinction  coeffs.  (usually 
in  C0H14  solution)  being  determined.  The  results 
confirm  the  classification  into  X-  and  J?-bands 
previoushr  suggested  (A.,  1933,  62,  208,  590). 

A.  J.  M. 

Absorption  spectra  of  organic  substances  in 
concentrated  sulphuric  acid.  I.  Carbohydrates 
F.  Bandow  (Biochem.  Z.,  294,  124— 137).—' Tho 
absorption  spectra  in  96%  H2S04  of  glucose,  arabinose, 
rhamnose,  mannose,  sorbitol,  gluconic  acid,  saccharic 
acid,  lsevulic  acid,  mannitol,  glycuronic  acid,  ascorbic 
acid,  glyceraldehyde,  furfuraldehyde,  digitonin, 
salicin,  and  pancreatin  have  been  measured;  also 
that  of  mannose  in  cone.  H3P04  and  furfuraldehyde 
in  different  acid-alcohol— H20  solutions.  In  cone. 
H2S04  most  substances  show  a  marked  absorption 
band  between  2500  and  3500  a.  ;  on  dilution  a  strong 
band  at  2900  a.  appears.  Glycuronic  acid  has  tho 
same  spectrum  as  glucose.  Mannitol,  sorbitol, 
gluconic,  saccharic,  and  leevulic  acids  give  irregular 
and  weaker  absorption  bands.  C.  C.  N.  V. 

Light  absorption  of  porphin  dyes  ;  relation 
to  structure.  A.  Hagenbach,  F.  Atterbacher, 
and  E.  Wiedemann  (Helv.  phys.  Acta,  1936,  9, 
3 — 26 ;  Chem.  Zentr.,  1936,  i,  4304-^305).— Ab¬ 
sorption  spectra  for  X  =  240 — 700  m fx.  in  Et20 
containing  a  little  C5H5N  are  recorded;  the  results 
are  correlated  with  structure.  It  is  concluded  that 
in  hoemin  the  Fe  is  equally  bound  to  the  four  N  atoms. 

H.  N.  R. 

Absorption  spectrum  of  vitamin-C.  B.  Skar- 
zynski  (Bull.  Acad.  Polonaise,  1937,  A,  462 — 476). — 
The  absorption  spectrum  of  vitamin-G  has  been 
measured  at  various  pH  (2*4 — 6T)  in  aq.  and  EtOH 
solutions.  In  aq,  solutions  the  absorption  band  is 
XX  2640 — 2660  a.,  and  the  extinction  coeff.  is  48,000 — 
55,000;  at  pH  2-4  Xmax.  is  2400— 2450  A.,  extinction 
coeff.  40,000.  In  96%  EtOH  X^  is  2450  a.  in  cone, 
solution,  and  2650  a.  in  dil.  solution,  extinction  coeff. 
40,000—4:6,000.  The  band  at  2650  a.  is  due  to  the 
dissociated  mol.  and  that  at  2450  A.  to  the  undissoci¬ 
ated  mol.  The  buffer  solutions  used  are  Na2HP04  + 
citric  acid  and  HC1  +  Na  citrate.  F.  J.  L. 

[Infra-red]  absorption  spectrum  of  water  in 
the  liquid  state.  A.  Carrelli  (Xuovo  Cim.,  1937, 
14,  245 — 256). — Measurements  of  the  infra-red  ab- 
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sorption  spectra  of  saturated  solutions  of  KC1,  NaCI, 
and  CaCl2  and  of  solid  CaS04,2H20  give  results  which 
support  the  classification  of  the  absorption  bands  of 
H20_,  by  other  workers.  The  absorption  of 
CaS04j2H20  is  different  along  different  crystallo¬ 
graphic  axes.  Anhyd.  BaS04  gives  two  bands  at 
4*7  and  3*5  y.  The  interpretation  of  the  4*7  y.  band 
is  discussed.  O.  J.  W. 

Structure  of  water,  studied  in  the  infra-red. 
J.  Errera  (J.  Chim.  phys.,  1937,  34,  617—626 ; 
cf.  A.,  1937,  I,  495). — The  absorption  spectrum  of 
water  near  3  g.,  with  varying  physical  state,  temp., 
solvent,  and  concn.,  is  further  described  and  com¬ 
pared  with  similar  data  for  alcohols  (A.,  1937,  I,  9, 
167).  The  free  mol.  vibrations  occur  in  the  vapour, 
and  in  low  concn.  in  inert  solvents  (CC14,  CS2).  In 
solvents  containing  O  (dioxan)  by  transitory  H  bond 
solute-solvent  interaction  the  OH  band  of  H20  at 
3640  cm.-1  is  split  and  displaced  to  higher  X  (3515, 
3575  cmr1).  With  increasing  concn.,  or  in  liquid 
water  and  ice,  the  H  linking  of  H20  mols.  gives  bands 
at  3250,  3400  cm.-1 ;  these  are  ascribed  to  lattice 
and  non-lattice  modes  respectively,  the  latter  being 
involved  in  the  dielectric  const,  anomalies  of  ice. 

I.  Me  A. 

Absorption  bands  (CH)  of  saturated  and  ethyl- 
enic  hydrocarbons  between  6000  and  9500  a. 
P.  Barchewitz  (Compt.  rend.,  1937,  205,  976 — 
978). — The  third,  fourth,  and  fifth  harmonics  of  the 
fundamental  band  characteristic  of  (CH)  have  been 
studied.  The  saturated  can  be  distinguished  from  the 
ethylenic  h}7dro carbons,  and  in  the  latter  it  is  possible 
to  estimate  approx,  the  length  of  the  C  chain  and  the 
extent  of  branching  from  the  intensity  of  the  CH2 
and  CH3  bands.  E.  S.  H. 

Plane  fundamental  modes  of  vibration  of 
deuteroethylenes.  C.  Manneback  (J.  Chem. 
Physics,  1937,  5,  989). — The  reasons  by  which  it  was 
possible  for  Wu  (A.,  1937,  I,  397)  to  assign  the  plane 
vibration  frequencies  of  the  three  isomeric  C2H2D2 
mols.  are  discussed  and  it  is  pointed  out  that  quant, 
results  had  previously  been  obtained  by  different 
authors.  W.  R.  A. 

Infra-red  association  band  of  a  heavy  alcohol. 
G.  Bosschteter  (J.  Chem.  Physics,  1937,  5,  992). — 
Comparison  of  the  infra-red  spectra  of  a  substance  in 
the  liquid  and  vapour  states  yields  information 
regarding  association  of  the  substance.  In  CH2D*OD 
the  CH2D  band  remains  unaltered  in  both  states  but 
the  O-D  band,  unimol.  in  the  vapour  state  at  2721 
cm.-1,  appears  as  a  broad  association  band  at  2500 
cm.-1  in  the  liquid  state;  this  agrees  with  recorded 
data  on  other  alcohols.  Analogous  effects  are  found 
by  examining  the  spectra  of  gaseous,  liquid,  and  solid 
H20  and  solutions  of  H20  in  CC14,  CS2,  or  dioxan. 

W.  R.  A. 

Infra-red  spectra.  Absorption  of  some  hydr¬ 
oxy-compounds  in  the  region  of  3  jjl.  J.  J.  Fox 
and  A.  E.  Martin  (Proc.  Roy.  Soc.,  1937,  A,  162, 
419 — 441). — Absorption  measurements  have  been 
carried  out  in  the  range  X  =  2*5  to  3*9  y,  The  sub¬ 
stances  investigated  are  PhOH,  CH2Ph*OH, 
CHPh2*OH,  BuaOH,  BuvOH,  stearyl  alcohol,  and 


C16H33*OH,  in  solution  in  CC14,  CC14  +  17%  C2C1G, 
C2C14,  and  CHC13.  The  changes  in  intensity  and 
position  of  both  OH  and  CH  absorption  bands  are 
discussed.  G.  D.  P. 

Spectroscopic  studies  of  the  hydrogen  bond. 
II.  Shift  of  the  O-H  vibrational  frequency 
in  the  formation  of  the  hydrogen  bond.  R.  M. 
Badger  and  S.  H.  Baxter  (J.  Chem.  Physics,  1937, 
5,  839 — 851;  cf.  A.,  1937,  I,  495).— The  association 
spectra  of  a  no.  of  acids  and  alcohols,  observed  both 
in  solution  and  in  the  pure  liquids,  between  9000  and 
11,000  a.  show  a  broad  band  with  max.  near  10,000  a. 
whilst  the  alcohols  show  an  additional  weaker  band 
near  9000  A.  From  its  behaviour  with  change  of 
concn.  and  temp,  the  10,000  a.  band  is  identified  with 
the  OH  group.  New  evidence  is  given  that  a  weak 
intermol.  linking  is  formed  between  COMe2  and 
MeOH.  O-H  absorption  for  intermol.  H  bonds  is 
discussed.  A  relation  between  the  energy  of  the  H 
bond  and  the  shift  of  the  O-H  vibrational  frequency 
is  indicated  and  its  use  in  the  interpretation  of  certain 
spectra  suggested.  .  W.  R.  A. 

O-H  band  in  the  vapours  of  some  organic 
acids  and  of  tertiary  amyl  alcohol  in  the  region 
of  9700  A.  S.  H.  Bauer  and  R.  M.  Badger  (J. 
Chem.  Physics,  1937, 5,  852 — 855). — Absorption  bands 
corresponding  with  the  third  harmonic  of  the  O-H 
vibration  have  been  observed  in  the  vapours  of 
HC02H,  AcOH,  EtC02H,  and  CC13*C02H.  Only 
HC02H  gave  a  band  with  resolvable  fine  structure  y 
rotational  consts.  and  the  moments  of  inertia  for  the 
HC02H  mol.  have  been  evaluated.  The  structures 
of  the  org.  acid  mols.  are  discussed  and  compared 
with  HN03.  In  teri.-amyl  alcohol  a  broad  max.  at 
about  10,414  cm.-1  was  found.  W.  R.  A. 

Characteristic  frequencies  of  chlorates,  brom- 
ates,  and  iodates.  M.  Parodi  (Compt.  rend., 
1937,  205,  607 — 609). — XX  of  absorption  bands  of 
MX03  (M  =  Na,  K;  X  =  Cl,  Br,  I)  in  the  range 
20 — 40  g..  are  recorded.  The  deduced  characteristic 
frequencies  of  X03  agree  with  the  observed  Raman 
frequencies  (A.,  1937,  I,  218)  and  confirm  the  hypo¬ 
thesis  of  a  pyramidal  structure  for  the  ions. 

A.  J.  E.  W. 

Transmission  of  oxides  in  the  far  infra-red. 
M.  Parodi  (Compt.  rend.,  1937,  205,  906 — 908; 
cf.  A.,  1937,  I,  393). — XX  of  absorption  bands  in  the 
range  20 — 60  g.  for  CoO,  CuO,  CdO,  Ti02,  Mn02, 
Mo02,  Pb02,  Mn203,  Ni203,  A1203,  and  Sb203  are 
recorded  and  discussed.  A.  J.  E.  W. 

Raman  spectra  and  the  structure  of  molecules. 
T.  Urbanski  (Rocz.  Chem.,  1937,  17,  477 — 496).- — A 
lecture*  R.  T. 

Attempt  at  classification  of  the  Haman  lines 
of  a  quartz  crystal.  J.  Cabannes  and  C.  Bouhet 
(Compt.  rend*,  1937,  205,  768 — 771;  cf.  A.,  1937,  I, 
394). — The  polarisation  of  the  Raman  lines  of  a  mol. 
with  a  ternary  axis  is  discussed  and  applied  to  a 
quartz  crystal,  for  which  the  following  frequencies 
have  been  obtained  :  466,  207  and  356  (completely 
symmetrical),  266  and  798  (degenerate  of  the  first 
kind),  128,  394,  1163,  and  696  (degenerate  of  the 
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second  kind),  1163—1227,  1064,  798,  and  501  cm.-1 
(probably  the  fundamental  frequencies  of  Si04). 

R.  S.  B. 

Low  and  high  frequencies  for  water.  J.  H. 
Hibben  (J.  Chem.  Physics,  1937,  5,  994). — Redeter¬ 
mination  of  the  Raman  spectrum  of  H20  using  a 
low-pressure  Hg  arc  with  filters  capable  of  absorbing 
all  radiation  <2537  a.  reaffirms  previous  results  (A., 
1937,  I,  218)  which  had  been  attributed  by  Rao  and 
Koteswaram  {ibid.,  496)  to  Hg  lines.  The  frequencies 
at  4023  and  5100  cm.-1  are  discussed  and  the  explan¬ 
ation  of  Rao  and  Koteswaram  is  shown  to  be 
erroneous.  W.  R.  A. 

Infra-red  studies.  HI.  Absorption  bands  of 
hydrogels  between  2*5  and  3*5  (jl.  A.  M.  Buswell, 
K.  Krebs,  and  W.  H.  Rodebush  (J.  Amer.  Chem. 
Soc.,  1937,  59,  2603—2605;  cf.  A.,  1937,  I,  443).— 
Films  of  p-amylose,  agar,  or  glucose  show  absorption 
at  3  fx.  (OIHIO),  which  appears  oc  their  H20  content, 
but  show  no  absorption  at  2*75  p.  (OH).  Gelatin 
shows  absorption  at  3,  3*2,  and  3-4  p.,  but  not  at 
2-75  p.  Montmorillonite  shows  absorption  at  3  and 
2*75  p. ;  the  height  of  the  3  p.  band  is  more  strongly 
affected  by  H20  content  than  is  that  of  the  2*75  p. 
band.  E.  S.  H. 

Raman  spectrum  of  solid  hydrogen  sulphide. 
S.  C.  Sirkar  and  J.  Gupta  (J.  Chem.  Physics,  1937, 
5,  990). — Polemical  against  Murphy  and  Vance  (A., 
1937,1,  496).  -  W.  R.  A. 

New  line  in  the  Raman  spectrum  of  solid 
carbon  dioxide.  S.  C.  Sibkab  and  J.  Gupta 
(Current  Sci.,  1937,  6,  214). — A  new  lin^with  Av  = 
58  cmr1  has  been  observed.  It  is  twice  as  strong  as 
the  intense  line  1388  cm.-1,  and  may  be  due  to  inter- 
mol.  oscillations  in  loosely  polymerised  groups  formed 
at  the  low  temp.  L.  S.  T. 

Raman  spectrum  of  D3As04  and  its  salts. 
F.  Feher  and  G.  Morgenstern  (Naturwiss.,  1937, 
25,  831).- — The  Raman  frequencies  of  D3As04  (86*5%), 
NaD2As04,  and  Na2DAs04  are  given  and  compared 
with  those  of  HgAsO^  NaKAsO^  and  Na2HAs04, 
respectively.  The  spectra  of  the  corresponding  com¬ 
pounds  are  the  same  with  the  exception  of  a  slight 
displacement  of  one  line  in  each  spectrum. 

A.  J.  M. 

Raman  spectra  of  CMeF3  and  CC12ICF2.  J.  B. 
Hatcher  and  D.  M.  Yost  (J.  Chem.  Physics,  1937, 
5,  992—993). — Raman  frequencies  for  the  liquid 
state  are  given  and  discussed.  CMeF3  in  the  gaseous 
state  absorbs  in  the  ultra-violet  with  consequent 
decomp,  of  the  gas.  W.  R.  A. 

Raman  spectra  of  the  methyl  alcohols, CH3*OH, 
CH3*OD,  and  CH^’OD.  J.  0.  Halford,  L.  C. 
Anderson,  and  G.  H.  Kissin  (J.  Chem.  Physics, 
1937,  5,  927—932;  cf.  A.,  1936,  1180).— CI^-OD 
was  prepared  by  treating  dry  Mg(OMe)2  with  99*8% 
D20 ;  CH2D*OD  was  made  from  D20  and  CH^Ng 
in  the  presence  of  a  small  amount  of  D2S04.  Data  for 
the  frequencies  of  the  Raman  displacements  and 
.microphotometric  curves  are  given  and  used  to  assign 
.provisionally  the  fundamental  frequencies.  The  sig¬ 
nificance  of  the  character  of  the  OH  and  OD  bands  to 
the  problem  of  internal  rotation  is  discussed.  A  new 


approximation  to  a  potential  const,  for  the  C-0 
linking  is  given.  W.  R.  A. 

Raman  effect  and  some  cases  of  allyl-propenyl 
isomerism.  R.  Delaby,  L.  Piaux,  and  A.  Guille- 
monat  (Compt.  rend.,  1937,  205,  609 — 611 ;  cf.  A., 
1935,  197;  1936,  702).— The  Raman  spectra  of  the 
Br,  S,  and  CN  derivatives  of  OH*CHBu*CHICH2, 
and  of  the  S  derivative  of  OH*CHEt*CHICH2,  have 
been  investigated;  the  products  consist  predomin¬ 
antly  of  £ran£-R*CHICH*CH2X,  with  a  small  quantity 
of  R*CHX*CHICH2.  Frequencies  of  the  constituent 
groupings  are  deduced.  Br  and  S  atoms  in  the 
a-position  have  approx,  equiv.  effects  on  the  CIC 
linking  frequency.  No  conjugation  occurs  between 
the  CIC  and  CIN  linkings.  A.  J.  E.  W. 

Raman  spectrum  of  deuterated  benzenes 
and  the  symmetry  of  the  benzene  molecule. 
A.  Klit  and  A.  Langseth  (J.  Chem.  Physics,  1937, 
5,  925 — 926). — The  totally-symmetrical  frequency 
(vx)  of  about  992  cm.-1  can  appear  in  the  spectrum  of 
all  deuterated  benzenes  but  the  trigonally-symmetrical 
frequency  (v12)  of  about  1010  cm.-1  is  forbidden  by 
selection  rules  from  appearing  in  the  spectrum  of 
C6H6,  C6D6,  p-C6H4D2j  and  p-C6H2D4.  Experimental 
vals.  of  these  frequencies  are  recorded  for  C6H6  and 
all  the  deuterobenzenes.  On  the  assumption  that  the 
substitution  of  a  D  atom  will  bring  about  a  corre¬ 
sponding  diminution  in  the  frequency,  vals.  for  these 
two  frequencies  are  computed  for  the  different  com¬ 
pounds.  This  leads  to  the  prediction  that  the 
frequency  will  have  identical  vals.  for  isomeric 
benzenes ;  this  is  not  substantiated  by  experiment, 
except  for  o-C6H4D2  and  o-C6H2D4.  Consideration  of 
the  symmetry  of  the  various  compounds  shows 
that  v4  2  is  antisymmetrical  to  the  twofold  axis  in 
o-C6H2D4  but  is  symmetrical  to  the  twofold  axis  in 
all  other  compounds  of  the  same  symmetry.  In 
certain  compounds  vx  is  <  the  calc.  val.  and  v12  is 
higher  by  about  the  same  amount,  and  this  increased 
separation  between  the  two  frequencies  is  accom¬ 
panied  by  an  enhanced  intensity  of  the  vx  2  frequency. 
This  behaviour  is  attributed,  on  the  assumption  of 
(plane  hexagonal)  symmetry  for  C6H6,  to  reson¬ 
ance  between  vx  and  v12»  and  can  occur  for  all  the 
symmetries  exhibited  by  the  partly-deuterated  benz¬ 
enes  except  the  symmetry  of  o-C6H2D4.  The  evidence 
strongly  favours  the  Dw  structure  of  C6He. 

.  lit .  . 

Raman  spectra  of  acrylic  acid  and  of  unpoly¬ 
merised  and  polymerised  methyl  methacrylate. 
D.  Monnier,  B.  Susz,  and  E.  Briner  (Arch.  Sci.  phys. 
nat.,  1937,  [v],  19,  Suppl.,  104— 106) —w  and  in¬ 
tensities  are  recorded.  The  CIO  frequency  is  increased 
on  passing  from  the  acid  to  the  ester.  The  C.C  and 
>C!CH2  frequencies  are  not  observed  in  the  poly¬ 
merised  ester,  but  a  CH3  frequency  is  strongly  intensi¬ 
fied  ;  polymerisation  is  thus  probably  due  to  breaking 
of  CIC  linkings  and  chain  formation.  A.  J.  E.  W . 

Raman  effect.  LXXVI.  Hydrazine  and  deriv¬ 
atives.  LXXVTE.  Association  of  benzene  de¬ 
rivatives  containing  the  CO  group,  especially 
benzoyl  chlorides.  L.  Kahovec  and  K.  W.  F. 
Kohlrausch  (Z.  physikal.  Chem.,  1937,  B,  38,  96— 
118,  119 — 139). — LXXVI.  The  Raman  spectrum 
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shows  that  N2H4  does  not  consist  solely  of  the  trans¬ 
form  NH2*NH2,  or  of  NH3!NH.  The  presence  of  an 
equilibrium  mixture  of  the  two  is  not  excluded,  but 
on  other  grounds  is  regarded  as  unlikely.  The 
Raman  spectrum  of  the  hydrate  resembles  that  of 
N>H4  so  closely  that  it  is  inferred  that  it  is  actually  a 
hydrate,  N2H4,H20,  the  0  and  N  probably  being 
linked  by  a  single-electron  linking  of  the  H20.  On 
the  other  hand,  the  formulation  of  the  hydrochlorides 
as  NH2*NH3*C1  and  NH3C1*NH3C1  is  confirmed. 
Evidence  of  association  of  N2H4  and  its  alkyl  deriv¬ 
atives  is  discussed.  The  Raman  spectra  of  Me-  and 
Ph-substituted  hydrazines  and  of  (NH*C02Et)2  have 
been  determined. 

LXXVII.  The  Raman  spectra  of  substituted 
derivatives  of  PhCHO,  EtOBz,  and  of  BzCl  have  been 
determined.  The  results  are  discussed  in  relation 
to  the  C!0  frequency.  For  OH-derivatives  of  PhCHO 
and  OH-  and  NH2-derivatives  of  EtOBz  the  results 
suggest  that  in  the  o-compounds  intramol.  H  bridges 
are  present,  and  that  the  m -  and  ^-derivatives  are 
associated,  owing  to  the  presence  of  intermol.  H 
bridges.  Substituted  derivatives  of  BzCl  are  associ¬ 
ated,  H  atoms  of  the  ring  apparently  being  capable 
in  certain  circumstances  of  constituting  intermol. 
bridges.  R.  C. 

Raman  effect.  LXXVIH.  Nitrogen  com¬ 
pounds.  Vm.  Nitriles.  A.  W.  Reitz  and  R. 
Sabathy  (Monatsh.,  1937,  71, 100—108 ;  cf.  A.,  1937, 
I,  497), — Data  are  recorded  for  n-butyro-,  methyl- 
ethylaceto-,  a-hydroxyisobutyro-,  n-  and  iso-hexo-, 
diethylaceto-,  a-hydroxyz$ovalero-,  ?i-hepto-,  and 
p-chloro-n-butyro-nitriles  and  methylethylacetald- 
oxime.  Constitutive  influences  in  these  spectra  and 
their  relationships  to  those  of  C2H2  derivatives  are 
discussed,  J.  W.  S. 

Photoluminescence  of  solutions  of  rare-earth 
salts.  J.  Larionov  and  A.  Seidel  (Compt.  rend. 
Acad.  Sci.  U.R.S.S.,  1937,  16,  443— 445).— Dil.  (0-1 
0*3%)  solutions  of  Gd  salts  give  a  bright  narrow 
photoluminescent  band  at  3110  A.,  corresponding  with 
one  of  the  absorption  bands  of  Gd  solutions,  the 
excitation  region  tying  between  2400  and  2700  a. 
The  band  at  3108  A.  previously  detected  in  solutions 
of  Eu  salts  is  ascribed  to  the  presence  of  traces  of  Gd. 
The  application  of  photoluminescence  to  analysis  is 
discussed.  C.  R.  H. 

Fluorescence  of  bivalent  rare  earths .  Colour¬ 
ing  and  luminescence  under  the  influence  of 
Becquerel  rays.  K.  Przibra*i  (Z.  Physik,  1937, 
107,  709 — 712;  cf.  A.,  1936,  1321).— Recent  work  on 
the  fluorescence  bands  of  Sm  and  Tu  is  discussed. 

H.  C.  G. 

Fluorescence  of  octahydrofluorocyclene.  S, 
Pienkowski  (Bull.  Acad.  Polonaise,  1937,  A,  269— 
277). — The  fluorescence  spectrum  of  octahydrofluoro¬ 
cyclene  (C14H36)  has  been  measured  in  the  vapour  and 
solid  state  and  in  solution  in  C6H6,  o-,  tn-,  p-xylene, 
AcOH,  CC14,  CHC13,  etc.,  using  Hg  light  XX  4358 — 
3650  a.  Bands  are  observed  at  ~  5350,  5426,  4660, 
4400,  and  4150  a.  The  thermal  decomp,  is  discussed, 

F.  J.  L. 

Fluorescence  and  absorption  of  diacenaphthyl- 
idene.  B.  Twarowska  (Bull.  Acad.  Polonaise, 


1937,  A,  278 — 284). — The  fluorescence  spectrum  of 
"  red  ”  diacenaphthylidene  (I)  [obtained  by  heating 
the  hydrocarbon  (II)  at  300°]  in  o- xylene  is  identical 
with  that  of  (II)  but  the  spectra  of  the  crystals  are 
different;  it  is  probably  a  dimorphic  form.  The 
absorption  spectrum  of  gaseous  (I)  has  four  bands 
XX  3740,  3665,  3525,  3480  a.  corresponding  with  the 
absorption  bands  of  (II)  and  a  region  of  fine  structure 
XX  3338 — 3150  a.  corresponding  with  the  absorption 
band  in  acenaphthene.  F.  J.  L. 

Dependence  of  fluorescence  yield  of  diace¬ 
naphthylidene  solution  on  the  wave-length  of  the 
exciting  light.  (Mlle.)  Z.  Lewkowicz  (Bull. 
Acad.  Polonaise,  1937,  A,  285 — 294). — The  intensity 
of  the  fluorescence  spectrum  of  the  hydrocarbon  in 
CGHr>  has  been  measured.  The  fluorescence  yields 
for  the  lines  XX  4035,  3805,  3605,  3418  a.  are  1,  2*3, 
7*8,  and  30-9,  respectively.  F.  J.  L. 

Method  of  determination  of  the  real  fluor¬ 
escence  polarisation  of  solutions  at  high  concen¬ 
trations.  S.  I.  Vavilov  (Compt.  rend.  Acad. 
Sci.  U.R.S.S.,  1937,  16,  255 — 258). — Theoretical.  A 
method  of  calculating  the  fluorescence  polarisation  of 
solutions  of  high  concn.  is  outlined  for  the  conditions 
(a)  the  absorption  and  fluorescence  spectra  in¬ 
dependent  of  concn.,  ( b )  the  thickness  of  the  liquid 
layer  is  sufficient  to  absorb  all  the  exciting  light. 

F.  J.  L. 

Fluorescence  polarisation  of  solutions  at  high 
concentration.  S.  I.  Vavilov,  P.  G.  Gluchov, 
and  I.  A.  Chvostikov  (Compt.  rend.  Acad.  Sci. 
U.R.S.S.,  1937,  16,  259 — 261 ;  cf.  preceding  abstract). 
— The  fluorescence  polarisation  of  solutions  in  glycerol, 
concn.  10'5— 10'2  g.  per  c.c.,  using  exciting  X  4900  a. 
has  been  measured  at  temp.  20 — 70°.  F.  J,  L. 

Study  of  fluorescence  in  layers  of  thickness 
comparable  with  the  wave-length.  F.  S.  Bari- 
sanskaja  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1937, 
17,  99 — 102). — The  dependence  of  the  intensity  of  the 
fluorescent  light  on  the  concn.  of  fluorescein  (H20  or 
MeOH  solution)  in  the  film  is  examined  and  discussed. 

K.  S. 

Dichroism  of  flowing  [solutions  of]  dyes. 
S.  Nikitin  (Compt.  rend.,  1937,  205,  1058—1060; 
cf.  A.,  1937,  1,  317). — Dichroism  is  due  to  anisotropic 
orientation  of  the  mols.  when  flowing,  and  the  coeff. 
of  absorption  of  the  incident  light  then  depends  on 
the  direction  of  vibration  of  the  incident  beam .  From 
the  absorption  in  different  directions  of  the  radiation, 
dichroism  is  measured.  J.  A.  D. 

Phenomena  of  chemiluminescence,  in  the 
visible  spectrum,  of  molecules  containing  an 
amide  group.  C.  Cotjrtot  and  A.  Bernanose 
(Compt.  rend.,  1937,  205,  989 — 991). — Amide  or 
hydrazide  groups  in  an  aromatic  ring  produce  chemi¬ 
luminescence  when  oxidised  with  H202  in  aq.  KOH, 
The  phenomenon  is  not  exhibited  by  aliphatic  amides. 

E.  S.  H. 

Invisible  radiation  emitted  during  chemical 
reactions.  II.  K.  Jablczynski  and  A.  Chole- 
wicki  (Rocz.  Chem.,  1937,  17,  387 — 391). — Radia¬ 
tion  is  observed  in  the  reactions  2KMn04  +  5H202  + 
4H2S04  2KHS04  +  2MnS04  +  8H20  +  502,  and 
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2HC1  +  H202  2H20  +  Cl2,  but  not  in  the  reaction 

2FeCl2  +  H202  +  2HC1  2EeCl3  +  2H20.  .  Radi¬ 
ation  is  observed  in  the  reaction  between  HC1  and 
NaOH  only  at  such  concns.  as  would  involve  crystallis¬ 
ation  of  the  NaCl  formed ;  the  effect  is  due  to  the  latter 
process,  and  not  to  the  reaction  H'  +  OH'  H20. 

R.  T. 

Variation  of  phosphorescence  of  zincphosphors 
with  temperature.  V.  Antonov-Romanovski 
(Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1937,  17,  95— 
98). — Measurements  of  the  decay  of  the  phosphor¬ 
escence  at  temp,  between  25°  and  262°  are  recorded; 
the  phosphorescence  decreases  with  rising  temp. 

Regularities  and  irregularities  in  the  iono¬ 
sphere.  I.  E.  V.  Appleton  (Proc.  Roy.  Soc., 
1937,  A,  162,  451—479). — Bakerian  lecture. 

G.  D.  P. 

Thermodynamic  calculation  of  ionisation. 
K.  H.  Riewe  (Z.  Physik,  1937,  107,  680—682).— 
Saha's  formula  for  the  degree  of  ionisation  of  a  gas 
may  be  derived  from  Planck’s  summation  of  state  for 
a  partly  ionised  gas.  H.  C.  G. 

Halogen  films  on  tungsten  in  the  surface 
ionisation  of  potassium  halides.  J.  O.  Hen¬ 
dricks,  T.  E.  Phipps,  and  M.  J.  Copley  (J.  Chem. 
Physics,  1937,  5,  868 — 872). — Mol.  rays  of  K  halides 
were  directed  in  high  vac.  against  W  and  W-02 
surfaces  and  the  resulting  positive  ion  current  was 
measured  as  a  function  of  surface  temp.  Degrees  of 
ionisation  on  02-free  surfaces  were  calc,  assuming 
each  halide  mol.  to  produce  one  positive  ion  on  strik¬ 
ing  a  W-02  surface.  Results  on  02-free  filaments 
at  1800 — 2380°  K.  indicate  surface  dissociation  of  the 
K  halide  followed  by  partial  ionisation  of  the  K  atom 
and  liberation  of  the  halogen  as  an  atom.  In  the 
temp,  range  1600 — 1800°  k.,  a  progressive  change  in  the 
surface  with  fall  in  temp.,  leading  to  surfaces  of  const, 
high  work  function,  indicates  the  formation  of  halo¬ 
gen  layers  on  the  W.  W.  R.  A. 


Electrical  and  optical  properties  of  semi¬ 
conductors.  XIII.  G.  Bader  (Ann.  Physik,  1937, 
[v],  30,  744). — Corrections  (cf.  A.,  1937,  I,  600). 


Method  of  measuring  the  periodic  internal 
potential  of  crystals.  A.  Hautot  (Compt.  rend., 
1937,  205,  1161 — 1163). — The  terms  V^y,  which  are 
a  measure  of  the  variation  of  potential  in  the  interior 
of  a  crystal  lattice,  can  be  determined  by  measurement 
of  the  width  of  electron- diffraction  rings  produced  by 
the  crystal.  Vais,  are  recorded  for  Ni,  Au,  Cu20, 
and  graphite;  their  order  of  magnitude  is  approx, 
ten  times  the  vals.  calc,  by  the  Thomas-Fermi  method 
for  Ag,  and  by  Bethe  (A.,  1928,  1303)  for  Ni. 


A.  J.  E.  W. 


Contact  potential  of  the  cleavage  face  of  a 
zinc  crystal  cleaved  in  vacuo,  F.  B.  Daniels 
and  M.  Y.  Colby  (Physical  Rev.,  1937,  [ii],  52,  1200). 
— Crystals  grown  in  H2,  C02,  N2,  and  in  vac.  were 
cleaved  in  vae.  by  a  special  device  and  contact  p.d. 
measured  against  Pt  was  plotted  against  time.  After 
a  rapid  initial  rise,  the  decrease,  at  10-5  mm.  pressure, 
over  about  1  hr.  is  very  small.  N.  M,  B. 


Volta  effect  in  a  vacuum.  E.  Pertjcca  (Nuovo 
Cim.,  1937,  14,  310— 313).— A  criticism  of  the 
work  of  Kruger  and  Schulz  (A.,  1936,  778). 

O.  J.  W. 

Initial  currents  in  thin  paraffin  layers.  W. 
Scislowski  (Acta  phys.  polon.,  1935,  4,  123 — 134; 
Chem,  Zentr.,  1936,  i,  4264). — The  current-time 
characteristics  for  various  applied  voltages  up  to 
100  kv.  per  cm.  are  discussed.  Temp,  has  little  effect 
in  the  initial  current,  but  this  increases  rapidly  on 
irradiation  with  y-rays.  J.  S.  A. 

Fluorine  at  low  temperatures.  VII.  De¬ 
termination  of  dielectric  constants  of  condensed 
gases.  E.  Kan  da  (Bull.  Chem.  Soc.  Japan,  1937, 
12,  473 — 479). — The  dielectric  consts.  of  liquid  F0, 
02,  and  Cl2  vary  from  1-556  (89-51°)  to  1-487  (87-62°), 
1-567  (57-40°)  to  1-517  (83-21°),  2-147  (208-00°)  to  2-048 
(239-96°),  respectively,  figures  in  parentheses  being 
°K. ;  the  respective  mol.  moments  are  zero.  Liquid 
HC1  varies  from  11-80  (160-01°)  to  9-12  (182-76°),  and 
solid  HC1  from  11-01  (101-50°)  to  13-06  (153-50°).  The 
liquid  has  a  high  moment.  A  cryostat  using  H2  vapour 
for  temp,  from  23°  to  78°  K.  (±0-05°)  is  described. 

D.  F.  R. 

Dielectric  polarisation  and  form  of  the  carbon 
dioxide  molecule.  K.  L.  Ramaswamy  (Current 
Sci.,  1937,  6,  153—154;  cf.  A.,  1932,  216).— e  for  C02 
has  been  measured  at  80 — 200° ;  the  calc,  polarisation 
vals.  are  const,  over  this  temp,  range,  and  thus  do 
not  support  the  theory  that  a  transition  from  a  straight 
to  a  bent  mol.  occurs  at  140 — 145°.  A.  J.  E.  W. 

Dielectric  properties  of  solid  hydrogen  bromide 
in  the  transition  interval  near  89°  K.  G.  Dam- 
kohler  (Ann.  Physik,  1938,  [v],  31,  76— 96).— The 
variation  with  temp,  of  e  for  HBr  has  been  investig¬ 
ated  between  81°  and  95°  K.  A  hysteresis  effect  is 
observed.  At  const,  temp,  e  varies  with  time  but  the 
hysteresis  is  unaltered.  It  is  concluded  that  a  rota¬ 
tion  transition  takes  place  in  HBr  at  89°  K.,  and  that 
the  hysteresis  effect  is  best  explained  by  a  difference 
in  probability  of  rotation  between  the  random  and 
ordered  molecular  arrangements  (cf.  Eucken  and 
Veith,  A.,  1937, 1,  74).  O.  D.  S. 

Molecular  association  of  hromobenzene  and 
of  the  mono-substituted  halogen  derivatives  of 
benzene.  P.  Trautteur  (Nuovo  Cim.,  1937,  14, 
265 — 271). — Measurements  of  d ,  e,  and  n  for  solutions 
of  PhBr  in  C6H6  are  recorded.  The  moment  of  PhBr 
is  calc,  to  be  1 -48 i 0-05  d.  In  the  pure  liquid  about 
39%  of  the  mols.  are  associated.  The  results  are  dis¬ 
cussed  in  relation  to  similar  data  for  the  F-,  C1-, 
and  I-derivatives  of  C6H6.  O.  J.  W. 

Dipole  moments  of  vapours.  TV.  Aliphatic 
ethers  and  amines.  Magnitude  of  atomic  polar¬ 
isation.  V.  Aromatic  compounds.  L.  G. 

Groves  and  S.  Stjgden  (J.C.S.,  1937,  1779—1782, 
1782 — 1784;  cf.  A.,  1937, 1, 115). — IV.  Measurements 
are  recorded  for  Me20,  E^O,  Pra20,  Bua20,  NH2Me, 
NHMe2,  and  NMe3  and  calc,  moments  are  compared 
with  those  of  Sanger  (cf.  A.,  1932,  337).  Results 
are  analysed  by  the  method  of  least  squares.  Data 
for  Et20  over  288 — 476°  are  treated  in  detail  and 
considered  in  relation  to  the  Debye  equation. 

V.  Measurements  for  16  compounds  are  recorded. 
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In  the  case  of  C6H4C12  and  C6H4C1*N02  observed 
moments  for  the  m -  and  35-forms  agree  with  those 
calc,  by  the  simple  vector  addition  of  group  moments, 
but  the  o-forms  show  large  discrepancies.  N.  M.  B. 

;  Dipole  moments  of  vapours.  VI.  Bond  mo¬ 
ments  and  mesomeric  moments.  L.  G.  Groves 
and  S.  Sudden  (J.C.S.,  1937, 1992 — 2000). — -An  approx, 
method  of  calculating  induced  moments  produced  in 
the  non-polar  parts  of  a  mol.  by  induction  from  a 
primary  dipole,  based  on  a  method  of  graphical  integ¬ 
ration  due  to  Frank  (A.,  1936,  150),  is  given.  Allow¬ 
ing  for  these  induced  moments,  experimental  data  for 
the  dipole  moments  of  aliphatic  compounds  yield 
fairly  consistent  bond  moments  for  polar  groups. 
When  these  are  used  to  calculate  the  dipole  moments 
of  aromatic  compounds,  the  results  do  not  agree  with 
those  obtained  experimentally.  The  aromatic  com¬ 
pounds  have  additional  moments  which  are  the  meso¬ 
meric  moments  corresponding  with  the  electron  drifts 
assumed  in  electronic  theories  of  org.  chemistry. 
All  the  0-35- directing  groups  give  a  large  negative 
mesomeric  moment,  but  the  m-directing  groups  give 
a  smaller,  positive  val.  The  results  agree  throughout 
with  the  direction  of  mesomeric  moments  required  by 
considerations  of  org.  reactions.  A.  J.  M. 

Dielectric  polarisation  and  internal  friction 
of  o-,  m-,  and  p-chloronitrobenzene  in  the  liquid 
state.  A.  Jagielski  (Bull.  Acad.  Polonaise,  1937, 
A,  312 — 319). — The  dielectric  polarisation  (35)  of 
0-,  m-}  and  p-C6H4Cl'N02  has  been  measured  at  differ¬ 
ent  temp,  (0).  dj5/d(l/0)  is  309,  716,  1500,  whence  the 
dipole  moments  are  6-17,  4  26  and  2*18  X  10-18 
e.s.u.,  respectively.  The  variation  of  viscosity  with 
G  indicates  that  the  0 -  and  ?n-compounds  are  associ¬ 
ated  and  the  35-isomeride  is  normal.  F.  J.  L. 

Dipole  moments  and  molecular  structure. 
Dipole  moments  of  p-hydroxyazobenzene  and 
its  derivatives  compared  with  those  of  phenol 
and  its  derivatives.  F.  L.  Warren  (J.C.S.,  1937, 
1858). — Data  for  Ph*N2*C6H4*OH-3?  (I)  and  PhOH 
confirm  those  of  Bergmann  (cf.  A.,  1936,  1183). 
Data  for  PhOBz  and  PlrN2*C6H4*OBz-35  are  tabulated, 
and  results  show  close  agreement  between  the  moments 
of  the  corresponding  C6H6  and  azobenzene  derivatives, 
supporting  the  view  that  (I)  in  C6H6  exists  almost 
wholly  in  the  azo-form.  N.  M.  B. 

Dipole  moments  of  some  aromatic  diazo- 
amino-compounds.  R.  J.  W.  Le  Fevre  and  H. 
Vine  (J.C.S.,  1937,  1S05 — 1809). — Measurements  of  e, 
d ,  and  n  of  solutions  in  C6H6  of  diazoaminobenzene 
and  some  derivatives  are  given,  and  dipole  moments 
are  calc.  Results  indicate  that  the  two  aryl  groups 
are  mutually  inclined  at  about  140°.  The  change 
with  concn.  of  the  polarisation  of  the  parent  substance 
is  considered  in  relation  to  the  nature  of  the  associ¬ 
ation  which  it  undergoes.  N,  M.  B. 

Refractive  indexes  of  helium  I  and  II.  E.  F. 
Burton  (Nature,  1937,  140,  1015). — For  He  I,  ?iM61 
is  1*0206 ±0*0012  and  1*0269^0*0004  at  4*22°  and 
2*26°  k.,  respectively.  The  second  val.  is  the  same 
as  that  for  He  II  at  2*18°  K.  n  changes  by  <0*00007 
in  passing  from  a  point  in  He  II  to  a  point  with  the 
same  d  in  He  I.  L.  S.  T. 


Refractivity  intercept  and  the-  specific  re¬ 
fraction  equation  of  Newton.  II.  Electronic 
interpretation  of  the  refractivity  intercept  and 
of  the  specific  refraction  equations  of  Newton, 
Eykman,  and  Lorentz-Lorenz.  S.  S.  Kurtz, 
jun.,  and  A.  L.  Ward  (J.  Franklin  Inst.,  1937,  224, 
697 — 728;  cf.  A.,  1938,  I,  13). — The  refractivity 
equation  of  Eykman  is  superior  to  those  of  Gladstone 
and  Dale,  Lorentz  and  Lorenz,  and  Clausius  and 
Mosotti  as  regards  agreement  with  observed  data  for 
the  variation  of  n  and  d  of  hydrocarbons,  the  effect  of 
temp,  on  dielectric  const,  (e)  and  d ,  and  the  effect  of 
pressure  on  n  and  e.  The  interpretation  of  refractive 
index  data  for  hydrocarbons  on  the  basis  of  the 
electron  theory  is  considered.  The  Sellmeier-Drude 
equation  is  compared  with  dispersion  equations  based 
on  quantum  mechanics.  The  characteristic  fre¬ 
quencies  and  the  no.  of  dispersion  electrons  are  calc, 
for  hydrocarbons  of  different  series.  There  is  one 
dispersion  electron  per  formula  bond  (C*C,  or  C*H) 
in  saturated  hydrocarbons.  For  unsaturated  hydro¬ 
carbons  the  no.  is  <1  if  all  formula  bonds  are  taken 
into  account,  but  it  is  again  1  if  only  single  linkings 
are  considered.  The  characteristic  frequencies  of 
vibration  are  for  paraffins  2*95  X  1015,  for  naphthenes, 
2*90  x  1015,  and  for  aromatic  hydrocarbons,  2*2  x 
1015.  A.  J.  M. 

Electrical  birefringence  of  liquefied  gases. 
R.  Guuxien  (Ann.  Physique,  1937,  [xi],  8,  555 — 
678). — A  preliminary  report  of  investigations  on  N2 
and  02  (cf.  A.,  1937,  I,  13)  is  amplified  and  extended 
to  H2,  CH4,  and  C2H4.  In  each  case  the  calc.  Kerr 
const,  is  >  the  observed  vals.  .  The  Kerr  const,  of 
liquid  02,  pure  or  diluted  with  N2,  studied  with  special 
reference  to  absorption,  shows  a  variation  with  temp, 
slightly  >  the  variation  predicted  by  Langevin's 
theory.  Variations  from  the  law  of  mixtures  are 
small.  For  N2  and  C2H4  the  temp,  variation  of  the 
const,  is  <  the  theoretical  variation.  The  sp.  Kerr 
const,  of  CH4  is  independent  of  temp.,  and  this  can 
be  explained  by  quantum  theory.  An  explanation 
of  results  on  the  basis  of  modifications  of  the  Langevin 
theory  as  applied  to  liquids  is  examined. 

N.  M.  B. 

Study  of  the  tertiary  amine  oxide  double 
linking  by  means  of  absorption  spectra  and  rotat¬ 
ory  dispersion.  H.  S.  French  and  C.  M.  Gens 
(J.  Amer.  Chem.  Soc.,  1937,  59,  2600 — 2603). — 
Absorption  spectra  for  NPhMe20  and  its  hydro¬ 
chloride,  NPhMcEtO,HCl,  p-C10H7*NMeEt  and  its 
oxide  in  EtOH  solution  have  been  determined.  The 
rotatory  dispersion  of  (3-C10H7*NMeEtO  into  (but  not 
through)  the  region  of  absorption  has  been  measured 
and  expressed  by  means  of  an  equation.  The  non¬ 
homogeneity  of  the  absorption  band  of  the  amine 
oxide  group  and  its  relation  to  the  CO  group  are 
discussed.  E.  S.  H. 

Rotatory  dispersion  of  configuratively  related 
unsaturated  secondary  carbinols  and  their 
corresponding  chlorides.  P.  A.  Leyene  and  A. 
Rothen  (J.  Chem.  Physics,  1937,  5,  980 — 984). — The 
ethyl enic  linking  possesses  a  partial  rotation  of 
significant  val.  and  this  val.  undergoes  a  periodic 
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change  in  sign  as  the  distance  of  the  double  linking 
from  the  asymmetric  centre  is  progressively  increased. 

W.  R.  A. 

Rotatory  dispersion  of  configuratively  related 
alkyl  azides.  P.  A.  Levene  and  A.  Rothen  (J. 
Chem.  Physics,  1937,  5,  985 — 988). — -1 The  rotatory 
properties  of  azides  and  corresponding  halides  are 
compared  since  the  azide  group  possesses  properties 
analogous  to  those  of  the  halogen  atoms.  The 
correlation  of  the  primary  and  secondary  azides  is 
discussed.  Partial  rotations  of  the  azide  group  and 
of  the  halogen  atom  may  be  of  opposite  sign  in 
configuratively  related  substances.  In  a  homologous 
series  of  secondary  azides  the  rotation  in  the  visible 
region  and  the  partial  rotation  of  the  azide  group 
unexpectedly  change  sign  in  passing  from  the  second 
to  the  third  member ;  a  tentative  explanation  is 
given.  The  absorption  band  at  2880  a.  is  insignific¬ 
antly,  if  at  all,  anisotropic.  W.  R.  A. 

Application  of  11  viravals,”  units  of  affinity. 
J.  -  Gnezda  (Separate,  Zagreb,  1937,  25  pp.). — 
Assuming  the  tervalency  of  H,  diagrams  of  supposed 
structure,  based  on  the  conception  of  <£  viravals  ” 
(cf.  A.,  1933,  450),  are  assigned  to  many  inorg.  com¬ 
pounds.  F.  L.  U. 

Structure  of  boron  hydrides.  M.  M.  Platonov 
(J.  Gen.  Chem.  Russ.,  1937,  7,  1567—1571).— 
Theoretical.  The  hydrides  of  B  are  represented  as 
being  composed  of  the  dipolar  elements  BmH3 
and  WTI.  R.  T. 

Properties  of  ions.  III.  Theory  of  isomeris¬ 
ation  of  complex  compounds.  B.  V.  Nekrassov 
(J.  Gen.  Chem.  Russ.,  1937,  7,  1594 — 1609 ;  cf.  A., 

1936,  401). — In  equilibrium  mixtures  of  geometrical 

isomerides  of  Pt  or  Co  complexes  the  dominating 
isomeride  is  distinguished  by  the  £ra?*<s-position  of  the 
most  labile  substituent  to  that  one  which  most  strongly 
polarises  the  central  atom.  R.  T. 

Constitution  of  complex  metallic  salts.  VI. 
Phosphine  and  arsine  derivatives  of  silver  and 
aurous  halides.  Configuration  of  co-ordinated 
argentous  and  aurous  complex.  F.  G.  Mann,  A.  F. 
Wells,  and  D.  Purdie  (J.C.S.,  1937,  1828 — 1836). 
— The  trialkyl -phosphine  and  -arsine  derivatives  of 
Agl  possess  four-fold  macro-mols.,  [R3P(As)->AgI]4, 
having  the  same  structure  and  configuration  as 
the  Cu2I  derivatives  previously  described  (cf.  A., 

1937,  I,  15).  Hence  the  4-covalent  Ag1  complex  is 
tetrahedral,  and  the  3-covalent  I  atom  can  be  regarded 
as  being  at  one  apex  of  a  tetrahedron  with  its  three 
valencies  directed  towards  the  remaining  apices. 
The  phosphine  and  arsine  derivatives  of  the  Au1 
halides  are  unimol.,  [R3P(As)->AuX],  and  the 
2- covalent  aurous  complex  is  probably  linear.  The 
PH3-Au  compounds  are  stable  and  can  be  distilled 
without  decomp.  The  electronic  significance  of  the 
results  is  discussed.  The  following  are  described  : 
teirakis(monoiodotria Ikylphosphinesilver) ,  [R3P->  Agl]4, 
R  =  Et,  m.p.  208-209°,  Pra ,  m.p.  258—265°, 
Bua,  m.p.  43°;  tetrakis(monoiodotrialkylar8inesilver), 
[R3As->AgI]4,  R  =  Et,  m.p.  182— 185°,  Pr*,  m.p. 
219 — 221°  (decomp.) ;  monohalogenotrialkylphosphine - 
gold ,  [R3P->AuX],  R  —  Et,  X  =  I,  m.p.  67°,  b.p. 


195 — 200°/0-03  mm. ;  R  =  Pra,  X  Cl,  m.p.  40°, 
b.p.  205— 207°/004  mm.;  R  =  Bua,  X  =  C7,  b.p. 
215— 225°/0'03  mm.;  R  =  Bua,  X  = /,  b.p.  220— 
225°/0-2  .  mm. ;  monohalogenotrialkylarsinegold, 
[R3As->AuX],  R  =  Me,  X  =  Cl,  m.p.  165—175° 
(decomp.),  X  =  I,  m.p.  176 — 178°  (decomp.),  and 
X  =  CNS,  m.p.  127 — 128°  (decomp.)  when  rapidly 
heated;  R  =  Et,  X  =  Cl,  m.p.  94—95°,  and  X  =  I, 
m.p.  77°  (slight  decomp.) ;  monochlorodiethylsulphine- 
gold ,  [Et2S->-AuCl],  m.p.  38 — 10°  (slight  decomp.). 

N.  M.  B. 

New  conception  of  chemical  inertia.  P.  Re- 
nard  (Compt.  rend.,  1937,  205,  1068—1070). — 
Mechanical  analogies,  involving  time  rate  of  change 
of  states,  are  considered.  J.  A.  D. 

Molecular  interaction  and  chemical  affinity. 
P.  Girard  and  P.  Abadie  (J.  Phys.  Radium,  1937, 
[vii],  8,  439—445;  cf.  A.,  1936,  666).— The  times  of 
relaxation  of  dipolar  mols.  indicate  that  in  addition 
to  van  der  Waals  forces  there  are  two  important 
factors  which  have  to  be  taken  into  account.  One 
arises  from  the  fact  that  in  certain  mols.  the  C  valencies 
are  not  satisfied,  and  the  second  is  due  to  chemical 
affinity  existing  between  two  types  of  mols. 

W.  R.A. 

Energetical  interpretation  of  the  semipolar 
double  bond.  R.  Samuel  (Proc.  Indian  Acad. 
Sci.,  1937,  6,  A,  257 — 265). — Theoretical.  The  form¬ 
ation  of  SOo  is  not  brought  about  by  the  combination 
of  unexcited  S02  in  its  ground  state  plus  unexcited 
O  atoms  in  the  3P  term  ;  the  S02  is  in  an  excited  state 
4*3  e.v.  above  the  ground  state.  The  same  condi¬ 
tions  hold  in  the  corresponding  N  mols.,  and  it  is 
considered  that  this  affords  evidence  against  the  exist¬ 
ence  of  co-ordinate  links  in  simple  inorg.  mols.  of  the 
first  order.  F.  J.  L. 

Determination  of  linking  moments  from  infra¬ 
red  absorption  measurements.  R.  Mecke  (Z. 
Physik,  1937,  107,  595 — 598).— Previously  derived 
equations  (A.,  1936, 1052)  are  tested  with  existing  data 
for  H20  and  HC1.  The  dipolo  bond  moments,  (x0H 
and  pncij  so  calc,  are  in  good  agreement  with  vals.  from 
electrical  measurements.  L.  G.  G. 

Mechanical  analyser  for  the  solution  of  secular 
equations  and  the  calculation  of  molecular 
vibration  frequencies.  D.  P.  MacDougall  and 
E.  B.  Wilson,  jun.  (J.  Chem.  Physics,  1937,  5,  940 — 
944). — A  set  of  coupled  harmonic  oscillators  has  been 
constructed  in  such  a  way  that  it  can  be  used  to  solve 
the  numerical  secular  equations  which  occur  in  the 
theory  of  the  vibration  of  potyat.  mols.  Details  of 
the  construction  and  operation  of  the  apparatus  are 
given.  W.  R.  A. 

Force  constants  and  molecular  structure 
H.  W.  Thompson  and  J.  W.  Linnett  (Nature,  1937, 
140,  1065;  cf.  A.,  1937,  I,  500).— The  force-consts. 
of  the  linkings  in  the  mol.  of  C302  have  been  recalc, 
using  additional  data  (ibid.,  495)  on  the  infra-red 
spectrum.  The  new  vals.  strengthen  the  view  that  the 
bonds  are  intermediate  between  double  and  triple, 
and  that  the  mol.  is  a  resonance  hybrid,  L.  S.  T. 

Relation  between  frequency  and  reduced  mass 
in  diatomic  molecules.  A.  Carrelli  and  P. 
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Trautteur  (Nuovo  Cim.,  1937,  14,  301 — 309). — 
Curves  are  given  showing  the  relationship  between 
fundamental  frequency,  coe,  and  1  /g,  where  [l  =  reduced 
mass  of  the  mol.,  for  a  large  no.  of  diat.  halides. 
For  the  halides  of  each  group  in  the  periodic  table  the 
points  lie  either  wholly  on  a  parabola  for  which 
weC[x  —  const.,  or  partly  also  on  a  straight  line  for 
which  —  const.  These  results,  when  combined 

with  the  empirical  relationships  of  Allen  and  Long- 
air  (A.,  1935,  685)  or  of  Badger  (A.,  1934,  477),  show 
that  rj,  the  equilibrium  interat.  distance,  is  const, 
for  the  linear  and  oc  g*  for  the  parabolic  portions  of  the 
afore-mentioned  curves.  0.  J.  W. 

Additive  properties  of  log  y/L,  and  the  calcul¬ 
ation  of  molecular  radius.  G.  L.  Starobinetz 
and  V  F.  Romisch  (J.  Gen.  Chem.  Russ.,  1937,  7, 
2022 — 2025). — The  radius  of  mols.  is  given  by 
0’067L/y,  viiere  L  is  the  mol.  heat  of  vaporisation, 
and  y  is  the  surface  tension  at  the  b.p.  R.  T. 

Molecular  attraction  in  liquids  at  the  b.p. 
under  constant  pressure.  G.  Dtjch  (J.  Chim. 
phys.,  1937,  34,  649—690;  cf.  A.,  1937,  I,  291; 
1936,  787).— Treatment  of  a  liquid  as  an  aggregate 
in  hexagonal  close-packing  of  effectively  spherical 
mols.  (radius  r)  subject  to  mutual  forces  F  —  knm2d~n 
(m  =  mass,  d  —  inter-distance  of  mols.,  k ,  n,  para¬ 
meters)  permits  expression  of  k>  n ,  and  mechano- 
chemical  quantities  in  terms  of  y,  r,  m,  or  y,  p,  M 
(y  s=  surface  tension,  p  =  density,  M  =  mol.  wt.). 
From  measurements  of  y  and  p,  for  aromatic  liquids, 
at  the  b.p./745  mm.  n  —  5*82,  and  confirmation 
of  the  relation  y3  .  d^n+1) .  Mn-5  =  const,  gives  a  method 
of  finding  mol.  wrts.  Extension  of  this  relation  to 
homologous  series  shows  5  <  n  <  6-5,  n  increasing 
in  the  order  :  formates  <  ethers  <  alcohols  <  aro¬ 
matic  hydrocarbons  <  cycZohexane  <  ?i -paraffins. 
The  calc,  surface  energy  of  disruption  of  1  mol. 
(aromatic  series)  Lj 4  and  is  discussed  with  refer¬ 
ence  to  the  Eotvfis  const,  and  the  Ramsay-Shields 
relation.  I.  Me  A. 

Structure  of  H3,  Hi ,  and  H3  •  IV.  D.  Steven¬ 
son  and  J.  Hirschfelder  (J.  Chem.  Physics,  1937,  5, 
933 — 940;  cf.  A.,  1937,  I,  551), — Mathematical. 
An  extension  of  previous  work  on  Hs  and  H3  to  include 
calculation  of  the  force  const,  for  binding  the  linear 
H3  and  H£.  The  energy  of  linear  Hj  has  been  calc. ; 
the  val.  indicates  that  it  is  energetically  unstable  wfith 
respect  to  H2  -f  H~  and  therefore  incapable  of  being 
observed  experimentally.  W.  R.  A. 

Calculation  of  the  important  constants  of 
metallic  strontium  and  barium.  P.  GombAs 
and  G.  P£ter  (Z.  Physik,  1937,  107,  656— 661 ; 
cf.  A.,  1936,  925;  1937,  I,  224).— Theoretical.  Lat¬ 
tice  consts.  and  energy  and  heat  of  sublimation  are 
calc,  by  means  of  a  statistical  approximation  method 
without  the  help  of  empirical  or  semi -empirical  para¬ 
meters.  L.  G.  G. 

Diffusion  in  condensed  systems.  H.  Mark 
and  R.  Simha  (Naturwiss.,  1937,  25,  833 — 834). — 
Theoretical.  Some  of  the  results  obtained  by 
Rabinovitch  (A.,  1937,  I,  568)  are  improved  by 
modifications  in  the  method  of  calculation.  A.  J.  M. 


Revised  calculation  of  the  translational  fluctu¬ 
ation  effect  in  gaseous  dielectrics.  J.  H.  Van 
Vleck  (J.  Chem.  Physics,  1937,  5,  991). — A  revised 
quantum-mechanical  calculation  substantiates  the 
formula  of  Kirkwood  (A.,  1936,  1321)  previously 
criticised  (A.,  1937, 1,  446).  W.  R.  A. 

Solid  indicators  for  direct  detection  of  photo¬ 
dissociation  products.  H.  Neujmin  (Compt.  rend. 
Acad.  Sci.  U.R.S.S.,  1937,  16,  447— 450).— An  amor¬ 
phous  deposit  of  Mo03  is  a  sensitive  indicator  for  the 
presence  of  H  atoms  produced  by  photodissociation, 
an  intense  blue  colour  being  produced.  The  indicator 
has  been  used  to  study  the  photodissociation  of 
vapours  of  H20,  NH3,  and  alcohols.  The  data  for  H20 
vapour  suggest  that  dissociation  follows  H20  +  /iv 
H  +  OH  rather  than  H20  -f-  /iv  H2  -f\  0  (in  1D 
state).  Similarly,  the  photodissociation  of  NH3 
appears  to  follow  NH3  +  /iv  ->■  NH2  +  H  rather  than 
NH3  -f-  hv  NH  +  H2.  The  formation  of  H  atoms 
from  alcohols  is  slight  and  may  be  due  to  the  presence 
of  H20  or  to  secondary  reactions.  C.  R.  H, 


Fluorine  at  low  temperatures.  VI.  Surface 
tension  of  liquid  fluorine  [and  oxygen].  E. 
Kanda  (Bull.  Chem.  Soc.  Japan,  1937,  12,  469 — 
472). — The  surface  tension  of  liquid  F2  from  57 T° 
to  84*9°  K.  varies  from  14-61  to  9-85  and  of  liquid  02 
from  58  J°  to  89*5°  k.  varies  from  21*25  to  13*55  dvnes 


per  cm.  measured  by  the  capillary-rise  method. 

D.F.R. 

Fundamentals  of  crystal  optics.  IV.  Gen¬ 
eral  dispersion  condition,  especially  for  X-ray 
fields.  P.  P.  Ewald  (Z.  Krist.,  1937,  97,  1—27).— 
Mathematical.  A  comprehensive  treatment  of  the 
dynamic  interference  theory.  I.  Me  A. 


Precision  determination  of  lattice  constants  by 
the  Debye-Scherrer  method.  K.  Moeller  (Z. 
Krist.,  1937,  97,  170—196;  cf.  A.,  1933,  213).— 
Sources  of  error,  methods  of  correction,  and  previous 
results  in  precision  measurements  are  critically 
reviewed.  Using  WyckofFs  method,  technique  and 
results  are  given  for  Ag,  Pt,  LiF,  NaCl,  and  'T1C1, 
proposed  as  calibration  standards.  Variations  in  the 
“  constants  ”  derived  from  different  planes  are  dis¬ 
cussed  in  terms  of  the  deviation  from  Bragg’s  law; 
these  are  greatest  for  well-defined  crystallite  surfaces 
and  larger  grain-size  (20  (i.),  but  at.  no.  has  little 
effect.  The  ultimate  preferred  vals.  for  a  are  at 
25°:  Ag,  407800;  NaCl,  5*6261,  5*6283;  T1C1, 
3*8340  a.  ;  at  20°  :  Pt,  3*9145;  LiF,  4-0198,  4*0199  a. 
W,  3*1588  A. ;  these  confirm  vals.  calc,  from  d  and 
mol.  wt.  I.  Me  A. 


Intensity  distribution  of  Debye  rings  due  to 
various  fibre  structures.  III.  Distribution  of 
microcrystals  in  regenerated  silk  fibres.  C. 
Matano  (J.  Soc.  Chem.  Ind.  Japan,  1937,  40,  358— 
360b). — Mathematical.  The  theory  previously  de¬ 
veloped  is  extended  and  applied  to  the  analysis  of 
X-ray  diffraction  patterns  of  regenerated  silk  fibres 
(cf.  A.,  1937,1, 118).  C.  R.  H. 

Resolving  power  in  X-ray  spectra.  V.  Dolej- 
§ek  andM.  Tayerle  (Compt.  rend.,  1937,  205,  1143 — 
1145;  cf.  A.,  1935,  3,  6S6). — High  resolving  power 
has  been  obtained  in  a  single-grating  instrument  of 
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moderate  dimensions,  using  a  curved  gypsum  crystal 
(A.,  1938, 1, 100)  as  grating  A.J.  E.W. 

Fine  structure  of  X-ray  absorption  edges  as 
an  aid  in  crystal  structure  determination.  P. 
Schoszberger  (Monatsh.,  1937,  71,  109 — 121). — 
The  application  of  the  fine  structures  of  tho  X-ray 
absorption  edges  of  metals  to  the  determination  of 
structure  factors  and  parameter  vals.  is  discussed. 

J.  W.  S. 

Grain-like  structure  of  solids.  (Sir)  W.  Bragg 
(Nature,  1937,  140,  954 — 956). — A  lecture. 

L.  S.  T. 

Interference  theory.  M.  Renninger  (Z.  Krist., 
1937,  97,  95 — 106). — Theoretical.  For  unsymmetric 
Bragg  reflexion  of  X-rays  from  a  plane  crystal  surface, 
expressions  are  derived  relating  the  glancing  angle 
G  and  the  integrated  reflexions  R  for  ideal  and  mosaic 
crystals  to  the  angle  </>  between  the  crystal  surface 
and  reflecting  lattice  planes.  Yals.  of  R  for  ideal  and 
mosaic  crystals  are  discussed  for  low  vals.  of  the 
structure  factor.  The  results  are  applied  to  the  (222) 
reflexion  of  diamond.  I.  Me  A. 


X-Ray  study  on  the  distribution  of  charge  in  the 
diamond  lattice.  M.  Renninger  (Z.  Krist.,  1937, 
97,  107 — 121 ;  cf.  A.,  1936,  128). — Abs.  intensities 
for  the  (111),  (311),  (222)  planes  of  diamond,  using 
Cu  Kcc  rays,  are  measured  by  Bragg  reflexion  from  the 
octahedral  surface  and  compared  with  theory  and 
previous  experiment.  For  the  forbidden  (222) 
reflexion  involving  "  indirect  ”  excitation  (A.,  1937, 
I,  117),  F222  =  1-1  electrons  per  cell,  still  4  times  the 
calc.  val.  of  Ewald  and  Honl  (A.,  1936,  412,  1185). 
With  Mo  K<x  rays  the  forbidden  (622)  reflexion  is  not 
observed,  whence  FG22  is  <0*2  electron  per  cell. 

I.  McA. 

Unit  cell  and  space-group  of  monoclinic  sul¬ 
phur.  J.  T.  Btjrwell  II  (Z.  Krist.,  1937,  97,  123 — 
124). — The  unit  cell  contains  48  atoms,  possibly  as 
puckered-ring  S8  mols.  (A.,  1935,  285),  and  has  a 
10*90,  b  10*96,  c  11*02  a.,  p  83°  16'.  The  space-group 
is  Clh  (P21/a).  I.  McA. 


Structure  of  metals.  A.  Muller  (Nature, 
1937,  140,  1011 — 1012). — X-Ray  photographs  from 
Ni  and  Au  discs  under  conditions  of  high  dispersion, 
using  the  prline  of  Fe  and  the  a2-line  of  Ni, 
respectively,  as  incident  radiations,  show  that  sharp 
reflexions  from  individual  crystal  grains  are  obtained, 
but  they  are  scattered  over  a  wide  range  indicating 
lattice  variations  of  the  individual  crystals  of  the  order 
of  1  in  103  to  1  in  2  x  103.  Precision  data  on  lattice 
dimensions  for  metals  are  thus  to  be  regarded  as 
statistical  averages  of  figures  varying  over  this 
comparatively  wide  range,  and  the  reproducibility 
of  the  lattice  const,  of  an  individual  grain  is  that 
of  the  average.  The  ordinary  process  of  annealing  is 
probably  incapable  of  producing  equilibrium  among 
the  crystal  grains.  L.  S.  T. 


Crystal  structure  of  some  intermetallic  com¬ 
pounds  of  the  rare  earths.  A.  Iandelli  and  E. 
Botti  (Gazzetta,  1937,  67,  638 — 644). — An  X-ray 
investigation  of  the  systems  A-B  (A  =  La,  Ce,  Pr ; 
B  —  Zn,  Cd,  Hg)  containing  50  at.-%  of  each  metal. 
The  Zn  and  Cd  alloys  consist  of  a  single  cube-centred 
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phase,  with  the  vals.  of  a  for  LaZn  3*766,  CeZn  3*706, 
PrZn  3*712,  LaCd  3*966,  CeCd  3*908,  PrCd  3*913  a. 
The  Hg  alloys  consist  of  two  or  more  phases,  and  are 
readily  oxidised  on  exposure  to  air,  the  Ce  amalgam 
being  spontaneously  inflammable.  0.  J.  W. 

Cobalt  and  the  cobalt-carbon  system.  W.  F. 
Meyer  (Z.  Krist.,  1937,  97,  145— 169).— Pressed  Co 
rods,  heat-treated  in  the  range  0 — 1200°,  alone  or  in  a 
stream  of  CGH0  vapour  or  coal  gas,  were  X-rayed. 
Hexagonal  and  cubic  forms  of  Co  with  transition  - 
point  467°  are  confirmed.  Hendricks’  transition  point 
at  ~ 1100°  is  unconfirmed  ;  above  900°  only  the  cubic 
form  exists.  Coexistence  of  forms,  time-lag  in 
transition,  quality  of  spectra,  results  of  mechanical 
treatment,  and  thermodynamical  considerations 
indicate  that  a  lattice  deformation  hinders  the  glide - 
plane  transition.  With  coal  gas  at  230 — 470°,  Co 
catalyses  the  decomp,  of  CO  and  forms  with  C  an 
unstable  brown  mixed  crystal  the  X-ray  spectrum 
of  which  is  that  of  Co.  At  500 — 800°  the  stable 
carbide ,  Co3C,,  isomorphous  with  Fe3C,  is  formed  ;  the 
rhombic  cell  has  a  4*52,  b  5*08,  c  6*73  a.  Above  800°, 
only  Co  forms  exist.  I.  McA. 

Structure  of  zirconium  silicide,  ZrSi2.  S. 

von  Naray-Szab6  (Z.  Krist.,  1937,  97,  223 — 228). — A 
complete  and  corr.  analysis  is  made  of  Sey  far  til’s 
data  (A.,  1929,  18).  The  rhombic  cell  has  a  3*72. 
b  14*61,  c  3*67  a.,  4  ZrSi2  in  cell,  space-group  D 
(Cmcm).  In  a  non-ionic  layer-lattice  structure, 

4  Zr,  4  Sii,  and  4  Sin  occupy  the  positions  :  (0 ,y,  -J-), 
(°,y, f),  (i.i  +  2/.i),  (hi  —  y.l)  where  y  =  010G, 
0*750,  0*355  respectively.  Interat.  distances  are 
given.  I.  McA. 

X-Ray  determination  of  the  structure  of  liquids 
and  glass.  B.  E.  Warren  (J.  Appl.  Physics, 
1937,  8,  645 — 654). — A  review  of  the  methods  of  X- 
ray  analysis  applied  to  liquids.  Vitreous  Si02, 
liquid  Na,  and  H20  are  particularly  considered. 
Although  liquids  show  a  structure  this  is  not  to  be 
interpreted  as  a  cryst.  structure.  A,  J.  M. 

Structure  of  glass.  A.  Gangeli  (Z.  Krist., 
1937,  97,  88 — 90). — A  review  of  factors  involved  in 
the  formation  and  stability  of  states  of  matter, 
including  glass.  I.  McA. 

Crystal  structure  of  1 4  (3-alumina /’ 

Na20,llAl1>03.  C.  A.  Beevers  and  (Miss)  M.  A.  S. 
Ross  (Z.  Krist.,  1937,  97,  59—66 ;  cf.  B.,  1936,  1091). 
The  isomorphous  Na20,llAl203  and  K20,11A1203  are 
hexagonal  with  a  5*584,  c  22*45  a.  and  a  5*584,  c 
22*67  a.,  respectively ;  space-groups  are  C§lm?nc  (Dih). 
Double  Fourier  synthesis  of  measured  (hOhl)  X-ray 
intensities  leads  to  determination  of  at.  parameters 
confirming  the  ideal  structure  of  Bragg,  Gottfried, 
and  West  for  the  Na  compound.  The  good  agreement 
between  calc,  and  all  available  intensities,  especially 
using  the  Bragg -West /-curve  for  O,  is  preferred  to  at. 
distribution  and  bond  structure  in  placing  the  alkali 
atoms.  Parameters  and  interat.  distances  are  listed. 

I.  McA. 

Parameter  of  pure  ferrous  oxide.  J.  Benarb 
(Compt.  rend.,  1937,  205,  912 — 914). — Variation  in 
the  vals.  of  a  for  FeO  prepared  under  different 
conditions  is  attributed  to  the  presence  of  dissolved 
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Fe.  In  presence  of  Fe304  a  const,  val  (4*282  a,)  is 
obtained  under  all  conditions.  A.  J.  E.  W. 

Structure  of  the  so-called  antimony  tetroxide 
and  of  the  isomorphous  compound  BiTa206F. 

K.  Dihlstrom  and  A.  Westgren  (Z.  anorg.  Chem., 
1937,  235,  153— 160).— The  so-called  Sb204  is 
SbIiIOOH,Sbv205.  It  is  face-centred  cubic,  a  10*28  a., 
but  the  unit  cube  contains  8  Sb3060H  and  not 
16  Sb204  (cf.  A.,  1928,  821;  1933,  692);  the  space- 
group  is  01.  An  isomorphous  compound ,  BiTa206F, 
has  been  obtained  by  heating  BiOF  with  Ta205;  it 
has  a  10*46  a.  F.  J.  G. 

Sphero-crystals.  E.  von  Lengyel  (Z.  Krist., 
1937,  97,  67 — 87). — As  in  natural  minerals,  sphero- 
crystals  of  oxy-salts  are  obtainable.  Growth, 
structure,  and  optical  properties  of  those  from 
aq.  solutions  of  NaHC03>  CaC03,  MnS04,4H20, 
Xa2S203,5H20,  K2Cr207,  and  Na2C204  are  given  and 
illustrated  by  photomicrographs.  The  role  of  the 
favourable  factors,  high  temp.,  speed  of  evaporation, 
and  dehydration,  is  discussed.  I.  MoA. 

Law  of  intergrowth  and  blending  mechanism 
in  anomalous  mixed  crystals  of  the  iron  ammon¬ 
ium  chloride  type.  A.  Netthatts  (Z.  Krist., 
1937,  97,  28—58;  cf.  A.,  1936,  1477 ;  1937,  1,  118).— 
CoC12,2H20  is  monoclinic  pseudo-orthorhombic  with 
a  7*15,  b  8*47,  c  3*60  a.;  d  (X-ray)  2*52.  From  cell 
data  and  measured  optical  properties,  including  n 
and  pleoehroism,  for  CoCIo,2H00,  CuClo,2IL>0,  and 
CuC12,2NH4C1,2H20,  the  *Co  “salt  has  Marker’s 
CuC12,2H20  structure  (A.,  1936,  1327).  Geometric 
and  structural  comparisons  forKH4Cl  and  CoC12,2H20 
with  extensive  optical  examination  of 
CoCL>, 2NH4C1,2IL>0  indicate  a  simple  salt  combin¬ 
ation  in  the  mixed  crystal  so  that  the  {100},  {110}, 
{210}  forms  of  NH4C1  correspond  respectively  with  the 
{441},  {ill},  {441}  of  CoC12,2H20,  axial  directions  being 
mutually  inclined,  not  parallel  as  in  isomorphous 
mixtures.  Mechanisms  based  on  ionic,  covalent,  and 
van  der  Waals  forces  are  discussed.  The  evidence, 
together  with  the  facts  of  stability,  solubility,  and 
cohesion,  supports  that  based  on  intercalation  of 
simple  salts  with  a  tendency  to  complex  formation, 
the  forces  beingi  intermediate  to  van  der  Waals  and 
at.  linking.  I.  Me  A. 

Space-group  of  BaCl2,2H20.  S.  von  NXray- 
Szab6  and  K.  Sasvari  (Z.  Krist.,  1937,  97,  235— 
237). — From  30°  oscillation  X-ray  photographs,  the 
monoclinic  cell  contains  4  mols.  and  has  a  6*69, 
b  10*86,  c  7*15  a.,  p  (Groth)  91°  5';  space-group  Clht 
P21jn.  Indexed  reflexions  with  intensities  are  listed ; 
from  the  (0AD),  (hkQ)  series,  yBa  =  0*16 — 0*17. 

I.  Me  A. 

Crystal  structure  of  potassium  metaborate, 
^(B^jOg).  W.  H,  Zachariasen  (J.  Chem.  Physics, 
1937,  5,  919 — 922), — From  X-ray  evidence  crystals  of 
KBOo  are  rhombohedral  and  contain  six  mols.  of 
KB02;  density  =  2*348.  The  space-group  and  other 
structural  features,  including  interat.  distances,  are 
given.  The  metaborate  radical  is  (B306)~3,  a  ring 
of  B03  triangles  instead  of  the  endless  chain  of  BOs 
triangles  found  in  CaB204.  The  B03  groups  are 


slightly  distorted,  the  nine  atoms  lie  in  one  plane,  and 
the  K  atoms  are  surrounded  by  seven  O. 

W.  R.  A. 

Crystallographic  study  of  potassium  nickelo- 
cyanide  trihydrate.  H.  Brasseur  and  A.  be 
Rassenfosse  (Z.  Krist.,  1937,  97,  239 — 240). — 
X-Ray  spacings  and  vals.  of  n  are  given  for  a  triclinio 
pseudohexagonal  cell.  I.  McA. 

Rotation  in  molecular  lattices.  C.  Finbak 
(Tids.  Kjemi,  1937,  17,  145 — 146). — X-Ray  analyses 
of  the  c^st.  modifications  of  CBr4  stable  above  46°, 
C(CH2*OII)4  above  179°,  and  C2Clc  above  76°  show 
that  free  rotation  occurs  about  the  central  atom  in 
the  first  twro  cases  and  unsymmctrically  in  the  last. 

M.  II.  M.  A. 

Crystal  and  molecular  structure  of  carbon 
tetraiodide  and  tetrabr omide .  H.  Mark  (Z. 
physikal.  Chem.,  1937,  B,  38,  209 — 210). — Comments 
on  Finbak  and  Hassel’s  paper  (A.,  1937,  I,  502). 

R.  C. 

X-Ray  analysis  of  the  dibenzyl  series.  IV. 
Detailed  structure  of  stilbene.  J.  M.  Robertson 
and  I.  Woodward  (Proc.  Roy.  Soc.,  1937,  A,  162, 
568 — 583). — Stilbene,  m.p.  124°,  crystallises  in  the 
monoclinic  prismatic  system.  The  unit  cell,  con¬ 
taining  4  mols.,  has  parameters  a  12*35,  b  5*70, 
c  15*92  a.,  p  114*0°;  d 1*161.  Fourier  synthesis 
show's  that  the  mols.  are  nearly,  perhaps  exactly, 
planar  which  may  be  attributed  to  conjugation  of  the 
central  double  linking  with  the  Ph  rings.  The  orient¬ 
ation  of  the  mol.  is  given  and  the  intermol.  distances 
are  discussed.  The  single  linkings  emerging  from  the 
Ph  ring  have  a  length  only  1*44  a.,  indicating  some 
double  linking  character  in  this  linking.  G.  D.  P. 

Non-planar  aromatic  molecules.  (Mrs.)  K. 
Lonsdale  (Z.  Krist.,  1937,  97,  91 — 94). — The  mol. 
in  cryst.  s-C6H3Ph3  is  not  planar.  A  structure  of 
plane  hexagons  having  the  Ph  groups  rotated  in  the 
same  sense  25°  from  the  plane  of  the  central  ring 
reconciles  magnetic  susceptibilities  and  certain  X-ray 
intensities.  Published  results  are  surveyed. 

I.  McA. 

X-Ray  investigation  of  the  crystals  of  ace- 
naphthene.  M.  Prasad  and  L.  A.  De  Sousa 
(Current  Sci.,  1937,  6,  220). — Rotation  photographs 
give  a  8*31,  b  14*07,  c  7*21  a.;  space-group 
4*017  mols.  per  unit  cell  (cf.  A.,  1937,  I,  289). 

L.  S.  T. 

Structure  of  crystallised  azulene.  L.  Misch 
and  A.  J.  A.  van  der  Wyk  (Arch.  Sci.  phys.  nat., 
1937,  [v],  19,  Suppl.,  106 — 108). — The  parameters, 
obtained  by  X-ray  analysis,  are  :  a  7*86,  b  6*02, 
c  7*91  A. ;  p  75°.  The  unit  cell  contains  2  mols., 
which  are  situated  with  their  length  parallel  to  the 
c-axis.  Space-group  Clh  or  C%f  the  former  being  most 
probable.  The  cleavage  plane  is  parallel  to  be. 

A.  J.  E.  W. 

Triangular  sugar  crystals.  J.  Schmutzer 
(Proc.  Akad.  Wetensch.  Amsterdam,  1937,  40,  800 — 
802). — A  65%  sucrose  solution  w'as  repeatedly  boiled 
with  decolorising  C  or  “  hyflocel,”  filtered,  and 
eventually  evaporated  until  supersaturated  at  60  mm. 
After  seeding,  crystal  lisa  tion  wras  considerably  delayed 
and  the  sugar  separated  in  characteristic  triangular 
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crystals,  p  :  p'  =  79°,  p  :  q'=  113°,  p'  •  q  =  128°, 
p  :  a  —  50°  30',  a  :  32°,  s  :  q  =  60°,  a  :  q  ~  78°, 

having  a  lamellar  structure  parallel  to  faces  5  and  p. 
The  crystals  show  the  normal  optical  properties,  axial 
ratios,  and  p.  S.  C. 

Crystalline  structure  of  uranium.  C.  W. 
Jacob  and  B.  E.  Warren  (J.  Amer.  Chem.  Soe.,  1937, 
59,  2588 — 2591). — X-Ray  examination  indicates  an 
orthorhombic  unit  cell  having  a  2-852,  b  5-865,  and 
c  4*945  A.  The  space  group  is  VI7  Cmcn ,  parameter 
0*1 05 ±0*005,  and  d  (X-ray)  18*97.  E.  S.  H. 

Structure  of  pepsin. — See  A.,  Ill,  73. 

Liquid  crystals  obtained  by  sublimation. 
P.  Gattbert  (Compt.  rend.,  1937,  205,  997 — 998). — 
The  sublimate  of  p-azoxyanisole  forms  isotropic  or 
anisotropic  droplets  according  to  the  temp,  of  vaporis¬ 
ation  and  of  condensation.  The  orientation  of  the 
liquid  crystals  is  probably  influenced  by  impurities 
on  the  surface  of  condensation.  E.  S.  H. 

Properties  of  an  electron  bundle  of  uniform 
velocity  after  penetration  of  a  thin  foil.  F. 

Kirchner  (Ann.  Physik,  1937,  [v],  30,  683 — 687). — 
Velocity  losses  of  from  1  to  3*5%  were  observed  in  an 
electron  bundle  of  45  kv.  velocity  after  passage 
through  thin  (1  to  3*2  g.)  sheets  of  A1  and  mica.  The 
conclusions  of  Trillat  and  Hautot  (A.,  1937,  I,  541) 
are  criticised.  :  0.  D.  S. 

Electron-diffrdction  study  of  the  grain  bound¬ 
aries  in  iron.  R.  Morgan,  (Miss)  S.  Steckler, 
and  B.  L.  Miller  (J.  Chem.  Physics,  1937,  5,  953— 
959). — When  untreated  and  heat-treated  transformer 
Fe  and  heat-treated  electro-deposited  Fe  were  dis¬ 
solved  in  (NH4)2S208  only  the  last  specimen  left 
residues  suitable  for  investigation  by  electron  dif¬ 
fraction.  The  presence  of  Fe3C  and  a-FeO’OH  in  the 
grain  boundaries  was  identified.  The  oc-FeO*OH 
presumably  results  from  chemical  action  between 
the  (NH4)2S208  and  either  Fe  or  Fe  oxide  originally 
present  in  the  grain  boundary.  W.  R.  A. 

Electron  study  of  the  effect  of  heat  on  the  struc¬ 
ture  of  gold  leaf.  G.  L.  Clark  and  E.  Wolthuis 
(J.  Appl.  Physics,  1937,  8,  630 — 638). — The  construc¬ 
tion  of  an  electron  diffraction  apparatus  suitable  for 
both  reflexion  and  transmission  is  described.  The 
diffraction  pattern  of  commercial  Au  leaf  shows  that 
the  (100)  faces  of  the  crystallites  lie  in  the  surface 
of  the  leaf.  The  pattern  is  unaltered  by  heating  the 
leaf  in  an  02-free  atm.  to  450°,  but  when  02  is  present 
a  many-ringed  pattern  is  produced  which  reverts  to 
the  original  on  heating  the  leaf  in  vac.  at  400°  for  8  hr. 
The  many-ringed  pattern  is  probably  due  to  the 
formation  of  the  oxide,  which  is  decomposed  on 
heating  in  vac.  F.  J.  L. 

Electron-diffraction  investigation  of  nitrosyl 
chloride  and  nitrosyl  bromide.  J.  A.  A.  Ketel- 
aar  and  K.  J.  Palmer  (J.  Amer.  Chem.  Soc.,  1937, 
59,  2629—2633). — Interat.  distances  recorded  are  : 
(a)  for  NOC1,  Cl— 0  2*65±0*01,  Cl— N  1*95±0*01, 
N— 0  M4±0*02  a,  ;  (b)  for  NOBr,  Br— 0  2*85±0*02l 
Br — N  2*14±0*02,  N — 0  1*15±0*04a.  The  angles 
Cl-N-0  and  Br-N-0  are  116±2°  and  117±3°, 
respectively.  The  large  halogen — N  distances  are 


ascribed  to  resonance  between  the  normal  covalent 
and  ionic  structures.  E.  S.  H. 

Volume  anomaly  of  ferromagnetic  substances. 
A.  D.  Samurcas  (Bulk  Soc.  roum.  Phys.,  36,  No, 
63—64,  125—130;  Chem.  Zentr.,  1936,  i,  4120— 
4121). — Forrer’s  theory  of  the  anomalous  vol.  changes 
at  the  Curie  point  (A.,  1934,  835)  is  in  better  agreement 
with  experiment  than  is  Bauer's,  since  in  Fe-Si  alloys 
negative  discontinuities  or  continuous  vol.  changes 
may  occur,  according  to  the  [Si].  J.  S.  A. 

Technical  problems  of  ferromagnetism  in 
weak  fields.  R.  Goldschmidt  (Helv.  phys.  Acta, 

1936,  9,  33 — 41 ;  Chem.  Zentr.,  1936,  i,  4120). — The 

origin  of  the  magnetic  losses  which  are  independent  of 
amplitude  and  frequency  is  discussed.  For  trans¬ 
former  Fe,  high  in  Si,  the  permeability  and  loss  angle 
do  not  increase  linearly  at  low  fields.  It  is  uncertain 
whether  the  effect  is  due  to  hysteresis,  after-working 
effects,  or  to  the  effect  of  inclusions  of  different 
permeability.  J.  S.  A. 

Directional  ferromagnetic  properties  of  metals. 

R.  M.  Bozorth  (J.  Appl.  Physics,  1937,  8,  575 — 
588). — A  review  of  the  ferromagnetic  properties  of 
various  metals  and  alloys,  and  the  influence  of  com¬ 
pressive  stress  and  temp.  F.  J.  L. 

Anisotropy  of  cubic  ferromagnetic  crystals. 
J.  H.  Van  Vleck  (Physical  Rev.,  1937,  [ii],  52, 
1178 — 1198). — Mathematical.  N.  M.  B. 

Variation  of  initial  susceptibility  with  temper¬ 
ature,  and  of  magnetostriction  and  reversible 
susceptibility  with  temperature  and  magnet¬ 
isation  in  nickel.  D.  Ejrkham  (Physical  Rev., 

1937,  [ii],  52,  1162 — 1167). — Investigations  previously 

reported  (cf.  Siegel,  A.,  1936,  785)  are  extended,  and 
complete  data  between  21°  and  the  Curie  temp,  are 
given.  N.  M.  B. 

Longitudinal  piezoelectric  effect  in  Rochelle 
salt  crystals.  W.  G.  Cady  (Proc.  Physical  Soc., 
1937,  49,  646 — 653). — Experiments  are  described 
on  the  use  as  microphones,  sound-emitters,  piezo¬ 
electric  resonators,  and  sources  of  ultrasonic  waves 
of  plates  cut  with  their  normals  making  equal  angles 
with  the  three  crystallographic  axes,  giving  max. 
longitudinal  effect.  N.  M.  B. 

Measurements  of  the  optical  constants  of 
very  thin  metallic  films.  K.  Forsterling  (Ann. 
Physik,  1937,  [v],  30,  745 — 751).— Theoretical.  A 
formula  for  the  independent  calculation  of  refractive 
index  and  film  thickness  from  optical  data  is  derived. 

0.  D.  S. 

Method  of  distinguishing  fast  and  slow  waves 
in  thick  crystal  plates.  J.  Lietz  (Z.  Krist.,  1937, 
97, 122). — The  variation  in  double  refraction  caused  by 
movement  of  an  auxiliary  quartz  wedge  over  the 
specimen  is  noted,  using  the  bands  seen  through  a 
microscope  with  spectroscopic  attachment. 

-  -  I.  Me  A. 

Birefringence  by  compression  of  quartz  and 
its  dispersion,  in  the  ultra-violet.  G.  Bruiiat 
and  A.  Blanc -Lapierre  (Compt.  rend.,  1937,  205, 
807 — 809).— The  birefringence  of  quartz  crystals  has 
been  measured  for  different  directions  of  the  light 
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rays  and  for  different  directions  of  compression. 
The  birefringence  is  independent  of  the  direction  of 
compression  in  the  plane  normal  to  the  optic  axis. 

R.  S.  B. 

Phosphorus  at  high  temperatures  and  pres¬ 
sures.  R.  B.  Jacobs  (J.  Chem.  Physics,  1937,  5, 
945 — 953). — The  transition  of  white  P  into  black  P 
is  irreversible  and  is  accompanied  by  a  “time  lag” 
of  some  12  to  15  min.  White  P  has  been  heated  at 
approx.  13,000  atm.  at  about  205°  for  six  different 
periods,  all  <  15  min.  and  varying  from  each  other 
by  2  min.  intervals,  then  the  pressure  was  reduced  to 
half  its  highest  val.  in  order  to  retain  the  P  in  the  solid 
state,  and  on  washing  with  CS2  a  C-like  powder  was 
obtained  in  amounts  bearing  a  close  correlation  to 
the  times  of  heating.  Visually  this  powder  differed 
from  the  usual  black  P ;  it  had  d  2-25  compared  with 
2*69.  Whereas  the  usual  black  P  gives  distinct 
X-ray  diffraction  lines  corresponding  with  an  ortho¬ 
rhombic  type  of  crystal  structure,  the  “  new  ”  black 
P  gave  no  diffraction  lines  and  therefore  it  is  either 
amorphous  or  microcryst.  The  differences  in  the 
total  heats  between  the  various  forms  of  P  were  ob¬ 
tained  from  the  heats  of  reaction  of  the  different 
modifications  with  Br.  These  data  indicated  that  the 
new  black  P  was  non-cryst.  and  a  separate  poly¬ 
morphic  modification  and  that  below  560°  cryst. 
black  P  is  the  stable  form.  The  progression  of  stab¬ 
ility  of  the  different  forms  of  P  is  discussed,  as  well  as 
the  time-pressure-temp,  relationships  during  the 
transition  of  white  into  black  P.  Prolonged  heating 
of  amorphous  black  P  at  about  125°  yielded  a  brilliant 
violet  modification  of  red  P.  W.  R.  A. 

Phase  diagram  of  water  to  45,000  kg.  per  sq. 
cm.  P.  W.  Bridgman  (J.  Chem.  Physics,  1937, 
5,  964 — 966). — At  pressures  between  20,000  and 
25,000  kg.  per  sq.  cm.  ice  VI  is  transformed  into  ice 
VII.  Data  for  the  melting  curves  of  VI  and  VII 
and  for  vol.  changes  at  high  pressures  are  given. 
The  triple  point  liquid-VI-VII  is  at  22,400  kg.  and 
81-6°.  Compressibilities  could  not  bo  determined 
with  high  accuracy.  The  decrease  in  vol.  when  the 
liquid  freezes  to  VII  at  the  triple  point  given  is  prac¬ 
tically  the  same  as  the  decrease  when  the  liquid  freezes 
to  VI  at  the  triple  point  liquid-VI-V  at  6380  kg. 
Although  the  curvature  of  the  melting  curve  of  VII 
is  in  the  normal  direction,  there  is  an  abnormally 
great  increase  in  latent  heat.  W.  R.  A. 

Melting  of  the  mononitrophenols  at  high 
pressure.  R.  B.  Dow  and  H.  B.  Hibshman  (J. 
Chem.  Physics,  1937,  5,  960 — 964). — A  new  dynamic 
high-pressure  method  is  described  and  has  been  used 
to  determine  tho  melting  of  mononitrophenols  over  a 
pressure  range  of  4000  kg.  per  sq.  cm.  Data  agree 
well  with  those  obtained  using  the  piston  displacement 
method  of  Bridgman.  The  application  and  utility 
of  each  method  for  investigating  melting  and  poly¬ 
morphic  transitions  of  solids  at  high  pressures  are 
considered.  W.  R.  A. 

Complexity  of  the  solid  state  of  sulphur 
tri oxide  and  other  substances.  H.  Gerding 
and  R.  Gerding-Kroon  (Rec.  trav.  chirn.,  1937, 
56,  1229 — 1230). — Passages  in  a  previous  paper 
(A.,  1937, 1,  576)  are  explained.  E.  L.  U. 


Nature  of  low-temperature  transformation 
of  deuterammonium  chloride.  A.  Smits,  G.  J. 
Muller,  and  F.  A.  Kroger  (Z.  physikal.  Chem.,  1937, 
B,  38,  177—186;  cf.  A.,  1936,  555).— The  mol.  vol.- 
temp.  curve  of  ND4C1,  which  has  been  determined  at 
—21-2°  to  —25*2°,  differs  considerably  from  that  of 
NH4C1.  Transformation  occurs  continuously  and 
without  hysteresis  and  increases  with  temp,  most 
rapidly  in  a  region  6-2°  above  the  discontinuous 
transition  temp,  of  NH4C1.  These  results  are  inter¬ 
preted  in  terms  of  Smits’  theory  of  allotropy. 

R.  C. 

Relationship  of  London’s  equation  to  the  accel¬ 
eration  theory  of  superconductivity.  F.  Bopp 
(Z.  Physik,  1937,  107,  623— 632).— A  theoretical 
discussion  of  the  conception  underlying  London’s 
equations.  L.  G.  G. 

Electrical  resistance  of  ferromagnetics.  H.  H. 
Potter  (Proc.  Physical  Soc.,  1937,  49,  671 — 678). — 
Data  and  resistance-temp,  curves  for  Fe  and  Ni  in 
the  range  20 — 1200°  K.  are  given.  Results  indicate 
that  the  inflexion  at  the  Curie  point  is  sharp  to  within 
a  small  fraction  of  a  degree,  and  above  this  point 
the  curve  is  concave  to  the  temp,  axis  as  for  a  para¬ 
magnetic  metal;  the  small  change  in  spontaneous 
magnetisation  at  low  temp,  has  a  comparatively  large 
effect  on  the  resistance.  N.  M.  B. 

Electrical  resistance  of  manganese  amalgams. 
L.  F.  Bates  and  P.  G.  Day  (Proc.  Physical  Soc.,  1937, 
49,  635 — 641 ;  cf.  A.,  1937,  I,  356). — The  variation 
of  resistance  with  temp,  of  a  series  of  amalgams 
was  investigated  over  the  range  — 78°  to  340°.  Curves 
for  temp,  to  the  ratio,  resistivity  difference  of  Hg  and 
amalgam  :  resistivity  of  Hg  are  given,  and  an  attempt 
is  made  to  correlate  the  electrical  data  with  previous 
measurements  of  the  magnetic  susceptibility  of 
similar  amalgams.  N.  M.  B. 

Magnetic  properties  of  silver  amalgams. 
L.  F.  Bates  and  A.  W.  Ireland  (Proc.  Physical 
Soc.,  1937,  49,  642 — 645). — The  magnetic  suscepti¬ 
bilities  of  0 — 5  wt.-%  Ag  amalgams  were  measured 
by  the  Gouy  method ;  this  method  was  found  unsuit¬ 
able  for  Au  amalgams.  Ag  enters  into  solution  in 
Hg  as  if  it  possessed  mol.  susceptibilities  — 18  to 
— 77  x  10"6  c.g.s.  units  for  very  dfl. — cone,  solutions 
compared  with  the  usual  val.  — 21*6  x  10~6  for  solid 
Ag.  N.  M.  B. 

Diamagnetic  susceptibilities  of  some  complex 
ions.  S.  R.  Rao  and  S.  Sriraman  (Phil.  Mag.,  1937, 
[vii],  24,  1025—1041 ;  cf.  A.,  1937,  I,  556).  K.  S. 

Magnetic  properties  of  the  mercuric  iodides. 
F.  Gallais  (Compt.  rend.,  1937,  205,  1052 — 1054). — 
The  Hg  atom  retains  its  diamagnetism  in  the  com¬ 
pounds  with  I  (cf.  A.,  1935,  592),  Previous  experi¬ 
ments  indicating  that  a  diamagnetic  metal  could 
become  paramagnetic  in  its  complex  compounds  are 
not  trustworthy.  J.  A.  D. 

Magnetic  susceptibility  of  organic  liquids. 
Additive  law.  C.  SAlceanu  and  D.  Gheorghiu 
(Bull.  Soc.  roum.  Phys.,  36,  No.  63 — 64,  77 — 81 ; 
Chem.  Zentr.,  1936,  i,  4285 — 4286). — The  suscepti¬ 
bility  of  mixtures  of  PhN02  and  COMe2  and  of  1- 
C10H7Me  and  COMe2  obeys  an  additive  law ;  observed 
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deviations  of  COMe2-CHCl3  mixtures  cannot,  therefore, 
be  ascribed  to  dipole  interaction.  H.  N.  R. 

Paramagnetic  magneton  numbers  of  the  ferro¬ 
magnetic  metals.  W,  Sucksmith  and  >R.  R. 
Pearce  (Nature,  1937,  140,  970). — The  magneton 
nos.  of  Ni,  Co,  and  Fe  have  been  calc,  from  measure¬ 
ments  of  the  magnetic  susceptibilities  of  Ni  and  Co, 
and  of  Fe-V  alloys.  With  Fe,  the  V  removes  the 
y-phase  and  the  l/x_T  curve  is  linear  above  900°. 
The  curve  for  the  8-phase  of  Fe  is  linear,  and  when 
extrapolated  to  lower  temp,  joins  the  a-phase  at  the 
A3  transformation.  The  val.  for  the  magneton 
no.  thus  obtained  (3*15)  agrees  with  that  determined 
from  the  alloys.  The  susceptibility  curve  for  Co  is 
linear  between  1230°  and  1450°.  Continued  annealing 
of  the  specimens  produced  parallel  but  displaced  lines, 
tending  to  lower  the  paramagnetic  Curie  point. 
The  curve  for  Ni  is  linear  between  500°  and  925°, 
above  which  the  slope  decreases.  L.  S.  T. 

Ferromagnetic  and  electrical  properties .  VII . 
Thermoelectric  power,  Thomson  coefficient, 
and  heat  conductivity  of  nickel.  A.  Hammer 
(Ann.  Physik,  1937,  [v],  30,  728— 744).— The 

variation  with  temp,  of  the  differential  thermo¬ 
electric  power  of  Ni  against  Cu,  and  of  the  thermal 
conductivity  of  Ni,  have  been  measured,  by  differential 
methods,  between  room  temp,  and  470°  and  between 
room  temp,  and  420°,  respectively.  The  Thomson 
coeff.  is  calc,  and  the  ferromagnetic  anomaly  of  Ni 
discussed.  An  anomalous  increase  in  thermal  con¬ 
ductivity  was  observed  near  the  Curie  point  of  Ni. 

O.  D.  S. 

Influence  of  a  longitudinal  magnetic  field 
on  the  thermoelectric  power  of  nickel  and  some 
ferronickels,  under  tension.  G.  Simon  and  J. 
Bouchard  (Compt.  rend.,  1937,  205,  1141 — 1143). — 
The  variation  of  the  e.m.f.  for  different  vals.  of  H> 
the  tension  in  the  wires  forming  the  couple,  and  the 
temp,  difference  between  the  junctions,  is  described 
for  couples  of  Cu  with  Ni  and  five  Ni-Fe  alloys. 

A.  J.  E.  W. 

Acoustic  velocity  in  organic  compounds. 
S.  Parthasarathy  (Current  Sci.,  1937,  6,  213). — The 
acoustic  velocities  of  d-  and  £-pinene  are  identical  at 
24°,  and  are  comparable  with  those  of  aliphatic  and 
not  aromatic  compounds.  Data  for  PhEt,  Ph20, 
indene,  and  Et  lactate  are  also  given.  L.  S.  T. 

Experimental  determination  of  ultrasonic 
velocity  in  several  gases  at  pressures  between 
one  and  one  hundred  atmospheres.  A.  H.  Hodge 
(J.  Chem.  Physics,  1937,  5,  974 — 977). — A  resonator 
typo  of  acoustic  interferometer  suitable  for  studying 
the  behaviour  of  ultrasonic  waves  in  gases  at  pressures 
up  to  several  hundred  atm.  is  described  and  the 
variations  in  the  acoustic  velocities  of  several  gases 
with  changes  of  frequency  and  pressure  are  recorded. 
The  availability  of  the  method  for  indirect  determin¬ 
ation  of  sp.  heat  is  discussed.  W.  R.  A. 

Comparison  of  specific  heats  of  gases  at  elev¬ 
ated  temperatures.  A.  Potop  (Compt.  rend., 
1937,  205,  1047 — 1049). — A  flow  method  (cf.  Henry, 
A.,  1931,  1361)  of  comparing  the  sp.  heat  of  gases  up 
to  600°  is  described.  The  apparatus  consisted  of  a  Pt 


tube  electrically  heated  inside  a  duralumin  container, 
and  the  axial  asymmetry  of  temp,  gradient  along  the 
tube  was  used  to  indicate  the  relative  sp.  heats  of  the 
gases.  J.  A.  D. 

Ratio  of  the  specific  heats  of  air,  N2,  and  C02 
as  a  function  of  pressure  by  the  ultrasonic 
method.  J.  C.  Hubbard  and  A.  H.  Hodge  (J. 
Chem.  Physics,  1937,  5,  978— 979).— Cf.  A.,  1937,  I, 
505.  y  for  air  is  1-406  at  1  atm.  and  1-580  at  100  atm., 
and  for  N2  is  1-403  and  1-544  for  these  pressures, 
y  for  C02  is  1-304  at  1  atm.  and  3-524  at  60  atm. 

W.  R.  A. 

Heat  capacity  of  supercooled  liquid  glycerol. 
A.  G.  Oblad  and  R.  F.  Newton  (J.  Amer.  Chem.  Soc., 
1937,  59,  2495 — 2499). — Data  obtained  by  the  method 
of  mixtures,  ensuring  time  for  the  complete  establish¬ 
ment  of  thermal  equilibrium,  disagree  with  those 
obtained  by  the  Nernst  method  for  temp.  <190°  K., 
but  appear  to  agree  with  a  prolongation  of  the  curve 
obtained  by  the  Nernst  method  above  190°  k.  The 
long  times  required  for  equilibrium  to  be  attained 
indicate  that  conclusions  relating  to  the  applicability 
of  the  third  law  of  thermodynamics  to  glasses  cannot 
be  based  on  measurements  by  the  Nernst  method. 

E.  S.  H. 

Free  rotation  about  carbon-carbon  linkings. 
L.  S.  Kassel  (J.  Amer.  Chem.  Soc.,  1937,  59,  2745 — 
2746). — Discrepancies  in  the  vals  of  entropy  for  n- 
and  iso-CAR10  derived  by  different  methods  are 
discussed.  E.  S.  H. 


Entropy  of  isoprene  from  beat  capacity 
measurements.  N.  Bekkedahl  and  L.  A.  Wood 
(J.  Res.  Nat.  Bur.  Stand.,  1937,  19,  551 — 558). — 
The  heat  capacity  of  cryst.  and  liquid  isoprene  shows 
normal  variation  with  temp,  over  the  temp,  range 
20 — 300°  K.,  its  val.  for  the  liquid  at  298-2°  K.  being 
152-6  joules  per  g.-mol.  per  degree.  The  latent  heat 
of  fusion  is  4830±15  joules  per  g.-mol.  The  entropy 
at  298*2°  K.  is  calc,  as  229*3±l-0  joules  per  g.-mol. 
per  degree.  J.  W .  S. 


Molecular  beats  and  transformations  of  con¬ 
densed  hydrides  and  deuterides  of  sulphur  and 
selenium.  A  Kruis  and  K.  Clusius  (Z.  physikal. 
Chem.,  1937,  B,  38,  156 — 176). — D2S,  prepared  by 
deuterolysis  of  A12S3,  has  m.p.  187-14°k.  and  mol.  heat 
of  fusion  ( L )  565*3  g«-caI*  If  has  transition  points  at 
107-82°  and  187-14°k.,  and  its  mol.  heat  ( Cp )  at  92 — 
202°  K.  is  recorded.  H2Se  has  m.p.  207*43°  K.  and 
L  601  *x  g.-cal.  It  has  a  transition  point  at  172-54° 
and  a  transition  region  at  about  82*3°k.,  and  Cp  at 
61 — 230°  K.  is  recorded.  D2Se,  prepared  by  deutero¬ 
lysis  of  Al2Se3,  has  m.p.  206-24°  k.  and  L  595*7  g.-cal. 
It  has  a  transition  point  at  176-02°  and  a  transition 
region  at  90*0 — 91-0°  k.,  and  Cp  at  64 — 233°  K.  is 
recorded.  The  deuterides  differ  from  the  correspond¬ 
ing  hydrides  in  having  higher  Cpj  transition  temp.,  and 
heats  of  transition,  and  lower  m.p.  and  L.  The  lower 
transition  point  of  D2S  and  H2S  corresponds  with  a 
phase  transformation  of  the  first  order,  whereas  the 
transition  region  of  the  selenides  corresponds  with  a 
transformation  of  a  higher  order.  R.  C. 


Krypton.  E.  Mathias,  C.  A.  Crommelin,  and 
J.  J.  Meihuizen  (Ann.  Physique,  1937,  [xi],  8,  467 — 
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483). — A  detailed  account  of  investigations  previously 
reported  (cf.  A.,  1937,  I,  231).  Expressions  are 
derived  for  l,  and  for  the  internal  and  external  heats 
of  vaporisation.  An  equation  of  the  third  degree  in 
T  gives  the  real  as  opposed  to  the  rectilinear  diameter, 
and  leads  to  the  val.  dc  =  0-9191  compared  with 
0-90S5  from  the  rectilineal  diameter.  N.  M.  B.  . 

Fusion  point,  vapour  pressure,  and  heat  of 
evaporation  of  vanadium  oxytrichloride.  H. 
Flood,  J.  Gorrissen,  and  R.  Veimo  (J.  Amer.  Chem. 
Soc.,  1937,  59,  2494 — 2495) . — V 0C13  has  m.p.  —79*5°. 
The  v.p.  has  been  determined  for  the  ranges  20 — G0° 
and  — 15°  to  15°.  The  calc,  average  heat  of  evapor¬ 
ation  (-15°  to  130°)  is  8-7 ±0-2  kg.-cal.  E.  S.  H. 

Atomic  heat,  entropy,  and  heats  of  fusion 
and  vaporisation  of  xenon.  Simple  apparatus 
for  liquefying  ethylene.  K.  Clusius  and  L. 
Riccoboni  (Z,  physikal.  Chem.,  1937,  B,  38,  81 — 95). 
— The  following  data  are  recorded:  m.p.  161-3°  K.; 
mol.  heat  of  fusion,  548*5  g.-cal. ;  characteristic  temp, 
of  Debye  function  for  at.  heat  at  10 — 15°  k.,  55°; 
mol.  heat  of  vaporisation  at  b.p.  (165T3°  k.),  3020± 
3  g.-cal.;  caloric  entropy  at  b.p.,  37-66:Jr0-10 ; 
statistical  entropy  at  b.p.,  37*58;  v.-p.  const., 

T598±  0*022;  chemical  const.,  l*58s.  The  at.  heat 
has  been  measured  between  10°  K.  and  the  b.p.  The 
triple  point  pressure  is  not  quite  definite,  probably 
because  the  element  is  a  mixture  of  isotopes.  An 
apparatus  for  liquefying  C2H4by  cooling  under  pressure 
with  a  mixture  of  McOH  and  solid  C02  is  described. 

R.  C. 

Establishment  of  temperature  scale  below  1°  K. 
V.  Jack y a  (Bull.  Acad.  Polonaise,  1937,  A,  2G0 — 268). 
— Theoretical.  F.  J.  L. 

Experiments  on  iron  ammonium  alum  in 
alternating  fields  at  very  low  temperatures. 
A.  H.  Cooke  and  R.  A.  Hul.l  (Proc.  Roy.  Soc.,  1937, 
A,  162,  404 — 413). — The  irreversible  heating  of  Fe 
NH4  alum  by  an  alternating  magnetic  field  between 
0-035°  and  0-11°  k.  has  been  measured.  The  heating 
effect  oc  the  square  of  the  field  amplitude  and  the 
square  of  the  frequency.  It  is  ascribed  to  the  existence 
of  a  time  lag  of  about  10~8  sec.  between  applied 
magnetic  field  and  induced  magnetisation.  The 
conditions  under  which  this  heating  may  be  eliminated 
in  calorimetric  experiments  with  a.c.  methods  of 
temp,  measurement  arc  discussed.  G.  D.  P. 

Joule-Thorns  on  effect  and  quantum  statistics. 
D.  S.  Kothabi  and  B.  N.  Siuvasava  (Nature,  1937, 
140,  970 — 971). — Calculations  show  that  for  a  de¬ 
generate  gas  the  Joule-Thomson  expansion  produces  a 
heating  effect.  During  an  adiabatic  process  a 
degenerate  gas  remains  degenerate,  and  a  non- 
degenerate  gas  will  remain  non-degenerate.  Under 
suitable  conditions,  the  Joule-Thomson  effect  mav 
provide  an  experimental  test  of  the  statistics  obeyed 
by  gases,  e.g .,  He.  L.  S.  T. 

Dilatometric  researches  on  the  tempering  and 
annealing  of  boric  oxide  glass.  E.  Rexcker 
(Compt.  rend.,  1937,  205,  980 — 981). — Between  207° 
and  260°  the  change  of  vol.  of  B203  glass  does  not 
immediately  follow  change  of  temp.  The  hysteresis 


observed  with  rising  or  falling  temp,  is  more  pro¬ 
nounced  the  lower  is  the  temp.  E.  S.  H. 

Abnormal  dependence:  of  the  properties  of 
water* on  temperature  and  pressure.  G.  Tam- 
mann  (Z.  anorg.  Chem.,  1937,  235,  49- — 61). — The 
abnormal  behaviour  of  H20  can  be  interpreted  on  the 
hypothesis  that  at  temp,  up  to  approx.  60°  it  contains 
the  large  mol.  (“  H20  I  ”)  which  crystallises  as  ice  I. 
The  abnormal  dependence  of  the  sp.  vol.  on  temp,  and 
pressure  for  both  H20  and  D20  can  be  explained  in 
this  way.  If  tho  properties  of  H20  below  60°  depend 
on  the  concn.  of  H20  I  in  accordance  with  the  mixture 
law,  then  for  various  properties  Af/Ar=a0  should  be 
const.,  where  A,  is  the  difference  between  the  observed 
val.  of  a  property  and  that  obtained  by  extrapolation 
from  higher  temp.  This  is  approx,  true  for  u,  c,  ?i, 
and  7}  (which  are  linear  functions  of  temp,  above  60° 
but  not  below),  and  also  for  [H*].  Furthermore,  many 
sparingly  sol.  gases,  liquids,  and  solids  have  a  min.  of 
solubility  at  temp,  between  0°  and  100°.  For  these, 
the  corresponding  relation  AltjAlta  0  =  const, 
(where  A lt  is  the  difference  between  extrapolated  and 
observed  solubility)  is  approx,  true.  F.  J.  G. 

Crystal  structure  of  aliphatic  compounds. 
III.  Relations  between  true  density  and  other 
properties  of  n-paraffin  hy dr ocarb  ons .  R .  Kob a- 
yasi  (J.  Soc.  Chem.  Ind.  Japan,  1937,  40,  341 — 345b). 
— The  following  empirical  equations  are  fairly 
accurate  for  ^-hydrocarbons  CH4 — Cr>0H10o  :  $  = 

(3-324  -f-  23*114?i)/(30-7G  +  13-S2»j ;  $/$'  ~  0-2725 

+  1*105$ ;  F  =  587*5$— 853*2  =  497*9$/$'— 931*9; 
log(log  B)  =  0-1329$  +  0-2393 ;  0  =  M84F/D3— 

97*5  =  1*131  Jjf/D3 — 118*7,  where  $  and  S'  are  re¬ 
spectively  the  true  d  and  d  at  the  m.p.,  F  is  tho  m.p. 
in  °  c.,  B  is  the  b.p.  in  °  K.,  0  is  the  octane  no.,  n  is  the 
no.  of  C  atoms  in  the  mol.,  V  and  D  are  respectively 
tho  vol.  and  main  diameter  of  the  mol.  in  A.,  and  M 
is  the  mol.  mass  in  g.  x  10~24.  C.  R.  H. 

Vapour  pressure  of  phosphorus  between  0° 
and  20°.  K.  Fischbecic  and  H.  Eich  (Z.  anorg. 
Chem.,  1937,  235,  83 — 88). — The  v.p.  of  P  has  been 
measured  at  0°,  10°,  and  20°  by  the  streaming  method, 
the  concn.  of  P  vapour  being  determined  iodometrically. 
The  vals.  are,  in  mm.:  20°,  0-0269;  10°,  0-0085; 
0°,  0-0027.  The  heat  of  sublimation  is  18-1  kg.-cal. 
per  g.-mol.  (P4).  F.  J.  G. 

Vapour  pressure  of  zinc  chloride,  lead  chloride, 
and  cadmium  chloride  in  atmospheres  of  chlor¬ 
ine  or  nitrogen.  D.  N.  Tarasenkov  and  G.  V. 
Skulkova  (J.  Gen.  Chem.  Russ.,  1937,  7,  1721 — 
1728). — The  v.p.  of  ZnCl2  in  Ch  is  <  inN2  at  temp. 
<  700°,  and  >  in  N2  at  >  7005,  that  of  CdCl2  in  Cl2 
is  the  same  as  in  N2  at  <  850°,  and  <  in  N2  at  >  850°, 
and  that  of  PbCU  in  Cl0  <  in  N0  at  693 — 976°. 

R.  T. 

Influence  of  intensive  desiccation  on  the  vapour 
pressure  of  benzene.  D.  A.  Lacoss  and  A.  W.  C. 
Menzies  (J.  Amer.  Chem.  Soc.,  1937,  59,  2676 — 
2682). — The  v.p.  of  C6H6  at  80°  is  lowered  markedly 
by  drying  with  P205  at  room  temp.,  but  raised  slightly 
if  drying  has  been  at  90°  or  105°.  On  access  of  ordin¬ 
ary  air,  or  on  heating  the  liquid  in  the  sealed  apparatus 
out  of  contact  with  P205,  the  v.p,  reverts  to  the  nor- 
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mal  val.  No  change  of  v.p.  occurs  if  the  substances 
used  are  not  pure  and  free  from  dust,  or  if  BaO  or 
Mg(C104)2  is  used  as  desiccant.  No  change  in  the 
v.p.  of  CCl,j,  w-heptano,  or  cyclohexane  is  observed 
under  conditions  which  cause  a  change  in  the  v.p. 
of  C6H0.  E.  S.  H. 

Simplified  general  equation  of  state.  G. 
Woolsey  (J.  Amer.  Chom.  Soc.,  1937,  59,  2743 — 
2744).— For  the  particular  val.  of  the  crit.  coeff., 
%  =  3*25,  to  which  all  data  may  he  converted  by 
means  of  the  stretch  formula,  the  vol.  coeff.,  B ,  may 
be  set  equal  to  zero.  The  new  form  then  becomes 
[P  +  A/(TuaV2  +■  CTvV  +  DT*)]V  =  3*2  5T  +  KP 
+  yl°g  [(PIT)  +  1].  The  determination  of  the 
consts.  is  simplified.  E.  S.  H. 

First  partial  derivatives  of .  thermodynamic 
functions.  F.  Lehman  (J.  Chom.  Physics,  1937, 
5,  994). — Corrections  (cf.  A.,  1937, 1,  607). 

W.  R,  A.  ^ 

Second  virial  coefficient  of  the  different  modi¬ 
fications  of  light  and  heavy  hydrogen.  II. 
Theoretical  calculation.  K.  Schafer  (Z.  physikal. 
Chem.,  1937,  B,  38,  187 — 208). — A  theoretical  inter¬ 
prets  tion  of  the  results  previously  published  (A.,  1937, 
I,  453)  is  offered.  Using  the  methods  of  the  statistical 
theory  of  gases  and  applying  Schrodinger’s  equation 
for  the  collision  of  two  gas  mols.  and  the  theory  of 
perturbations  an  expression  for  the  second  virial 
coeff.  is  derived.  This  agrees  with  the  data  previously 
obtained  and  shows  that  the  differences  between  the 
second  virial  coeffs.  of  normal  and  p-H2  and  those  of 
normal  and  p-D2,  respectively,  are  negligible.  For 
the  representation  of  the  second  virial  coeffs.  of  D  and 
H  over  a  wide  temp,  range  exponential  functions  are 
necessary.  R.  C. 

Polymerisation  of  gases  and  equations  of 
state.  L.  Herman  (Compt.  rend.,  1937,  205,  1065— 
1067). — -Variations  of  the  vals.  of  a  and  b  in  van  der 
Waal  s’  equation  at  high  pressures  and  low  temp, 
are  attributed  partly  to  polymerisation,  which  tends 
to  increase  as  the  pressure  increases ;  a  and  b  dccreaso 
as  pressure  increases.  J.  A.  D. 

Distinction  between  physical  coefficients  in 
the  perfect  gas  law.  Graphical  representation 
of  coefficients  and  correct  expressions  for  their 
numerical  values.  P.  Milianitch  (Bull.  Soc. 


extended  and  the  process  of  fusion,  viscous  flow,  and 
binary  liquid  systems  are  treated.  W.  R.  A. 


Influence  of  magnetic  fields  on  the  viscosity 
of  gases.  H.  Sbnftlebkn  and  H.  Gradisch 
(Ann.  Physik,  1937,  [v],  30,  713 — 727). — The  influence 
of  magnetic  fields  (1000 — 6000  gauss)  on  the  viscosity 
of  02  and  NO  has  been  investigated.  The  effect 
increases  with  field  strength  to  a  saturation  val.,  and 
is  a  function  of  the  ratio,  Bt.jp  >  of  field  strength 
and  gas  pressure,  as  was  previously  observed  (Senftle- 
ben  and  Pietzner,  A.,  1933,  559)  for  the  effect  of  mag¬ 
netic  field  on  tho  thermal  conductivity  of  gases.  At 


low  pressures  (<100  mm.),  the  effect  decreases  with 
decreasing  pressure.  The  ratio  of  viscosity  and  con¬ 
ductivity  effects  is  const,  over  a  wide  range  of  vals. 
of  tljp.  A  differential  method  for  the  measurement 
of  very  small  changes  in  viscosity  is  described. 

0.  D.  S. 


Radiation  stress  of  transverse  waves  and  vis 


cosity  of  liquids.  R.  Lucas  (Compt.  rend.,  1937, 
205,  1044 — 1047). — The  components  of  tho  stress 
tensor  in  liquid  waves  have  been  deduced  following 
the  method  of  Brillouin  in  electromagnetism.  The 
equation  of  state  for  fluids  proposed  by  Debye  and 
Ratnowsky  is  modified  by  an  additional  term  to  re¬ 
present  this  stress.  J.  A.  D. 


Measurements  of  thermal  diffusion  in  gas 
mixtures.  G.  Bluh,  0.  Bluh,  and  M.  Puschner 
(Phil.  Mag.,  1937,  [vii],  24,  1103— 1114).— The  meas¬ 
urement  of  thermal  diffusion  in  gas  mixtures  by  an 
interferometer  method  is  described.  From  the 


measured  total  separations  for  the  mixtures  H2~ 
C02,  H2-N2,  He-A,  and  He-Ne,  the  Chapman  theory 
indices  of  the  mol.  repulsive  forces  are  calc,  and  show 
good  agreement  with  vals.  obtained  by  other  methods. 


K.  S. 


Diffusion  of  pairs  of  gases  with  molecules  of 
equal  mass.  L.  E.  Boardman  and  N.  E.  Wild 
(Proc.  Roy.  Soc.,  1937,  A,  162, 511 — 520). — The  coeffs. 
of  diffusion  for  the  pairs  N2-CO  and  N20-C02  have 
been  measured.  Each  pair  consists  of  gases  with  simi¬ 
lar  physical  properties  so  that  a  close  approximation 
to  self-diffusion  is  obtained.  Measurement  of  the 
coeff.  of  diffusion  for  the  pairs  II2-C02,  H2-N2,  and 
N2-C02  gives  vals.  from  which  the  coeffs.  of  self¬ 
diffusion  of  N2  and  C02  can  be  calc.  Good  agreement 
is  obtained.  G.  D.  P. 


Cliim.  Yougoslav.,  1937,  8,  47 — 61). — Attention  is 
directed  to  the  necessity  for  distinguishing  between 
the  different  vals.  assumed  by  tho  gas  const,  according 
to  the  particular  mass  of  gas  considered.  Similar 
distinctions  are  to  be  made  between  the  Avogadro  no. 
and  related  quantities.  F.  L.  U. 

Mechanical  characteristics  of  halogenoan- 
hydride  molecules.  G.  P.  Lutschinski  (J.  Gen. 
Chem.  Russ.,  1937,  7,  2116 — 2127). — The  /j,  sp.  vol., 
and  crit.  vol.  of  a  series  of  chlorides  and  oxychlorides 
of  metalloids  have  been  derived,  and  certain  regularities 
are  pointed  out.  R.  T. 

Theory  of  liquid  structure.  J.  Hirschfelder, 
D.  Stevenson,  and  H.  Eyring  (J.  Chem.  Physics, 
1937,  5,  896 — 912). — -Mathematical.  The  equation 
of  state  previously  obtained  (A.,  1937,  I,  224)  is 


Theory  of  binary  liquid  mixtures.  L.  Frank 
(Z.  Elektrochem.,  1937,  43,  914—915;  cf.  A.,  1937, 
I,  516). — A  theoretical  expression  is  derived  for  the 
heat  of  vaporisation  which  is  in  accord  with  experi¬ 
ment  for  CHC13-C6H6  mixtures.  J-  W.  S. 

Van  Laar’s  theory  of  binary  mixtures.  P. 
Drossbach  (Z.  anorg.  Chem.,  1937,  234,  298 — 
306). — Attention  is  called  to  the  importance  of  the 
work  of  van  Laar  in  combining  the  van  der  Waals 
equation  with  thermodynamic  relations  (cf.,  e.g.,  A., 
1910,  ii,  583).  F.  J.  G. 

Cohesive  energy  of  liquid  mixtures.  II. 
A.  J.  Staverman  (Rec.  trav.  chim.,  1937,  56,  1189 — 
•  1195;  cf.  A.,  1937,  I,  507). — A  qual.  explanation  is 
offered  of.  the  relation  between  concn.  and  heat  of 
mixing  of  two  liquids  one  of  which  is  polar.  The  theory 
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is  discussed  with  special  reference  to  the  observations 
of  Wolf  ( ibid 138)  on  mixtures  of  C6H14  with  ali¬ 
phatic  alcohols.  F.  L.  U. 

Intra-  and  inter-molecular  linkages  studied 
in  the  near  infra-red.  Chemical  consequences. 
J.  Eureka  (Hclv.Chim.  Acta,  1937,20, 1373—1387).— 
A  lecture.  F.  L.  U. 

Dependence  of  density  and  viscosity  in  the 
system  Na20-Si02  on  temperature.  (Inner 
structure  of  glazes.)  G.  Heidtkamp  and  K. 
Endell  (Glastech.  Ber.,  1936,  14,  89 — 102 ;  Chem. 
Zentr.,  1936,  i,  4345 — -4346). — Measurements  of  d 
and  7)  for  Na20-Si02  melts  containing  12 — 60%  of 
Na20  up  to  1650°  afford  no  evidence  of  the  existence 
of  compounds  in  the  liquid  phase,  tj  and  d  vary 
continuously  with  composition.  The  formation  of 
true  glasses  is  limited  to  the  range  23 — 33%  Na20. 

J.  S.  A. 

Thermal  conductivity  of  ferrous  alloys.  N.  N. 
Kurnakov  and  S.  D.  Rachmanovski  (Bull.  Acad. 
Sci.  U.R.S.S.,  1937,  S6r.  Chim.,  757— 769).— The 
thermal  conductivity,  k ,  of  Fe  is  considerably 
depressed  by  Si.  Various  grades  of  ferrochromium 
with  0-11 — 6-25%  C  have  similar  vals.  of  k .  For 
ferromolybdenum  k  varies  little  with  the  origin  or 
grade.  R.  C. 

Magnetic  properties  of  iron-rhodium  alloys. 
M.  Fallot  (Compt.  rend.,  1937,  205,  558 — 560;  cf. 
A.,  1937,  I,  559). — Alk^s  with  0 — 60  at.-%  Rh  are 
discussed  in  relation  to  their  a-y  and  y-a  transform¬ 
ation  temp.,  Curie  points,  and  mean  at.  moments. 
The  y-a  transformation  temp,  has  a  min.  val.  of  550° 
at  15 — 20  at.-%  Rh.  With  <6*5  and  >28  at.-% 
Rh  the  alloys  are  reversible  in  the  neighbourhood  of 
their  Curie  points;  with  6-5 — 23  at.-%  Rh  they  are 
irreversible  and  resemble  the  ferronickels.  The  mean 
at.  moment  increases  linearly  with  [Rh]  for  0 — 20 
at.-%.  A.  J.  E.  W. 

Influence  of  pressure  on  the  Curie  point  of 
nickel-copper  alloy.  A.  Michels,  A.  Jaspers, 
J.  de  Boer,  and  J.  Strijland  (Physica,  1937,  4, 
1007 — 1016). — From  measurements  of  the  resistance 
of  Cu-Ni  alloy  (Ni  70%)  at  pressures  between  0  and 
2615  atm.  in  the  neighbourhood  of  the  Curie  point, 
the  latter  is  found  to  increase  with  increasing  pressure 
at  the  rate  of  6  x  10~5  degree  per  atm.  The  result 
is  discussed  with  reference  to  recent  theories  of  ferro¬ 
magnetism.  F.  L.  U. 

X-Ray  investigation  of  the  cause  of  high 
coercivity  in  iron-nickel-aluminium  alloys.  A.  J. 
Bradley  and  A.  Taylor  (Nature,  1937,  140,  1012 — 
1013). — X-Ray  examination  of  slowly  cooled  Fe- 
Ni-Al  alloys  shows  considerable  divergences  from 
Roster’s  diagram  (A.,  1933,  1238)  and  a  revised 
diagram  is  given.  When  slowly  cooled,  these  alloys 
break  up  into  two  body-centred  cubic  lattices  of 
different  composition,  and  so  long  as  the  structure 
remains  coherent  the  Fe  atoms  are  held  apart  in  a 
condition  of  considerable  strain  which  is  the  essential 
cause  of  high  coercivity.  L.  S.  T. 

Microstructure  and  hardness  of  alloys  con¬ 
sisting  essentially  of  iron,  chromium,  and  silicon, 
A.  G.  H.  Andersen  and  E.  R.  Jette  (Amer.  Inst. 


Min.  Met.  Eng.,  Tech.  Pub.  853,  1937,  8  pp. ;  Met. 
Tech.,  1937,  4,  No.  7). — In  the  regions  where  the 
a-phase  ppts.  from  the  a-phase  the  mode  of  occurrence 
of  the  a-phase  varies  with  the  conditions  and  in  turn 
influences  the  hardness  of  the  alloy.  Photomicro¬ 
graphs  of  some  typical  structures  are  shown.  Hard¬ 
ness  vals.  for  Fe-Cr-Si  alloys  with  and  without 
additions  of  C,  Ni,  or  Mn  are  tabulated.  In  certain 
ranges  the  ternary  alloys  may  be  hardened  by  pptn. 
of  the  a-phase  from  the  a-phase.  Age-hardening  data 
are  given.  R.  B.  C. 

X-Ray  study  of  effects  of  adding  carbon, 
nickel,  or  manganese  to  some  ternary  iron- 
chromium-silicon  alloys.  E.  R.  Jette  and 
A.  G.  H.  Anderson  (Amer.  Inst.  Min.  Met.  Eng., 
Tech.  Pub,  852,  1937,  15  pp. ;  Met.  Tech.,  1937,  4, 
No.  7). — The  influence  of  the  added  metals  on  the 
a-Fe  phase  and  the  boundary  between  this  phase 
and  the  a  +  a  two-phase  region  has  been  examined. 
The  solubility  of  C  in  the  a-phase  is  about  0-02 — 
0-04%.  The  influence  of  Ni  (up  to  2-0%)  or  Mn  (up 
to  4*6%)  on  the  solubility  surface  of  the  a-phase  and 
on  the  lattice  parameters  of  both  a-  and  a-phases  is 
practically  negligible.  No  tendency  to  form  austenite 
could  be  detected  by  either  X-ray  diffraction  or 
microscopic  methods  even  at  the  highest  concn.  of  C, 
Ni,  or  Mn.  The  results  indicate  that  addition  of  Ni 
or  Mn  for  improving  individual  properties  may  be 
made  without  changing  other  characteristics  of  the 
alloy.  R.  B.  G 

Structure  of  bismuth-cadmium,  tin-zinc,  tin- 
cadmium,  and  aluminium-silicon  eutectics. 
M.  Straumanis  and  N.  Brakes  (Z.  physikal.  Chem., 
1937,  B,  38,  140—155;  cf.  A.,  1936,  23).— In  the 
first  three  the  constituents  form  parallel  monocryst. 
layers,  or  rods,  which  are  associated  to  form  eutectic 
fibres  or  laminae.  The  tendency  to  form  layers  in 
the  crystallisation  of  a  eutectic  is  greatest  with  metals 
having  crystals  of  a  low  degree  of  symmetry ;  in  A1 
there  are  many  equiv.  directions  and  the  tendency 
for  unidirectional  growth  is  relatively  small.  The 
development  of  layers  is  also  determined  by  the  atoms 
from  the  melt  diffusing  by  the  shortest  path  to  the 
point  of  crystallisation.  If  the  eutectic  temp,  is  far 
below  the  m.p.  of  one  component  ( e.g .,  Si  in  the 
system  Al-Si),  that  component  separates  in  the  form 
of  minute  unoriented  crystals,  distributed  throughout 
the  eutectic.  R.  C. 

Pbysico-cbemical  analysis  of  the  system  lead- 
cadmium.  B.  G.  Petrenko  and  E.  E.  Tscher- 
kaschin  (Ukrain.  Chem.  J.,  1937,  12,  385 — 396).— 
The  fusion  and  conductivity  diagrams  do  not  suggest 
compound  formation.  The  solubility  of  Cd  in  Pb  is 
<2%  at  50°,  and  between  3  and  6%  at  200°. 

R.  T. 

Pbysico-cbemical ,  investigation  of  lead-bis- 
mutb  alloys.  N.  S,  Kurnakov  and  V.  A.  Ageeva 
(Bull.  Acad.  Sci.  U.R.S.S.,  1937,  Ser.  Chim.,  735— 
742;  cf.  A.,  1937,  I,  30). — The  equilibrium  diagram 
has  been  determined.  The  max.  concn.  of  Pb  in 
solid  solution  in  Bi  is  2%.  A  p-phase  is  formed  by  a 
peritectic  reaction  at  182°  and  in  slowly  cooled  alloys 
exists  over  a  concn.  range  of  65 — 70%  Pb.  It  may  be 
regarded  as  a  solid  solution  of  Bi  in  a  hexagonal  form 
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of  Pb  unstable  in  the  pure  state,  or  as  a  solid  solution 
in  some  compound,  probably  Pb3Bi.  The  max.  concn. 
of  the  solid  solution  of  Bi  in  Pb  is  20%  Bi.  R.  C. 

Platinum-manganese  alloys.  Y.  A.  Nemilov, 
T.  A.  Vidussova,  and  M.  N.  Pivovarova  (Bull.  Acad. 
Sci.  U.R.S.S.,  1937,  S6r.  Chim.,  743— 752).— The  f.p. 
curve  is  that  of  a  system  with  complete  miscibility 
in  the  solid  state,  and  the  liquidus  and  solidus  curves 
have  a  min.'  The  hardness-composition  and  temp. 
coefF.  of  the  electrical  resistance-composition  curves 
show  that  at  high  temp,  there  is  complete  miscibility 
in  the  solid  state,  but  at  lower  temp,  the  compounds 
PtMn4,  PtMn,  and  Pt3Mn  are  formed.  These  form 
solid  solutions  with  each  other,  and  PtMn4  forms  solid 
solutions  with  Mn  and  Pt3Mn  with  Pt.  R.  C. 

X-Ray  examination  of  platinum-ruthenium 
alloys.  N.  V.  Ageev  and  V.  G.  Kuznetzov  (Bull. 
Acad.  Sci.  U.R.S.S.,  1937,  S6r.  Chim.,  753—755).— 
Solid  Pt  dissolves  70  at.-%  or  more  of  Ru  to  form  a 
single  solid  phase.  R.  C. 

Magnetochemical  studies.  XXVI.  Magnetic 
investigation  of  the  system  chromium-sulphur. 
H.  Haraldsen  and  A.  Neuber  (Z.  anorg.  Chem., 
1937,  234,  337 — 352).- — The  magnetic  properties  of 
Cr-S  preps,  having  between  33-3  and  59-7  at.-%  S 
have  been  studied.  With  52-4  at.-%  S  -/  *s  inde¬ 
pendent  of  H  and  varies  only  slightly  with  temp. 
Prom  53*5  to  57*1  at.-%  S  ferromagnetism  occurs  over 
a  range  of  temp,  having  not  only  an  upper  but  also  a 
lower  limit.  In  the  paramagnetic  region  above  the 
upper  temp,  the  Curie-Weiss  law  is  not  obeyed.  At 
the  lower  limiting  temp.  (—106°  to  — 122°)  x  feds 
very  abruptly.  No  explanation  of  this  abnormal 
behaviour  can  be  advanced.  At  57-1  at.-%  S  these 
abnormalities  disappear,  but  specimens  having  59-7 
at.-%  S  become  ferromagnetic  at  approx.  — 150°, 
and  above  this  temp,  they  do  not  obey  the  Curie-Weiss 
law.  The  isotherms  all  have  a  sharp  max.  at  54 — 
54*5  at.-%  S,  and  at  temp,  above  20°  there  is  a  second 
max.  at  50  at.-%  S.  These  relations  arc  compared 
with  those  shown  by  the  Fe-S  system.  F.  J.  G. 

Phase  relationships  in  the  system  chromium- 
sulphur.  H.  Haraldsen  (Z.  anorg.  Chem.,  1937, 
234,  372 — 390). — With  a  view  of  elucidating  the 
magnetic  relationships  (cf.  preceding  abstract)  the 
system  Cr-S  has  been  studied  by  means  of  X-rays. 
There  are  two  homogeneous  ranges  (a-  and  P-phases) 
which  extend  from  50  to  54  and  from  54  to  59*7  at.-% 
S,  respectively.  OS  has  a  hexagonal  super-lattice 
containing  24  mols.  (a  12-00,  c  11-52  A.).  With  in¬ 
creasing  [S]  up  to  54  at.-%  this  passes  continuously 
into  the  simple  NiAs  structure  with  eja  1*665 — 1*670. 
The  p-phase  is  monoclinic  up  to  57*1  at.-%  S,  then 
passes  continuously  into  a  NiAs  structure  having 
eja  1*625,  and  this  extends  up  to  59*7  at.-%  S.  In 
the  a-phase  the  mixed  crystal  formation  involves 
both  addition  of  S  atoms  to  vacant  spaces  and  sub¬ 
traction  of  Cr  atoms,  but  in  the  p-phase  only  the 
latter  process.  The  ferromagnetism  at  54  at.-%  S 
is  due  to  the  presence  of  the  max.  no.  of  vacant  spaces 
in  the  Cr  lattice  that  is  possible  without  a  change  of 
structure,  and  the  prep,  with  59*7  at.-%  S,  which  is 


ferromagnetic  at  low  temp.,  also  has  a  NiAs  structure 
with  many  vacant  spaces  in  the  Cr  lattice. 

F.  J.  G. 

Magnetochemical  studies.  XXVII.  Magnetic 
and  rontgenographic  investigations  in  the  sys¬ 
tem  chromium-tellurium.  H.  Haraldsen  and 
A.  Neuber  (Z.  anorg.  Chem.,  1937,  234,  353 — 371). 
— Cr-Te  preps,  with  50  to  58*3  at.-%  Te  are  ferro¬ 
magnetic  below  20°,  whilst  with  60  at.-%  ferro¬ 
magnetism  is  found  at  lower  temp.  The  dependence 
of  x  on  temp,  is  that  of  typical  ferromagnetic  sub¬ 
stances  and  the  Curie-Weiss  law  holds  above  the  Curie 
point.  This  lies  between  70°  and  80°  for  <57*1 
at.-%  Te,  and  then  falls  to  —80°  at  60  at.-%  Te. 
There  are  two  homogeneous  regions  (a-  and  p-phases) 
extending  from  50  to  54  and  from  54  to  60  at.-%  Te, 
respectively.  The  a-phase  has  the  NiAs  structure ; 
the  p-phase  has  a  monoclinic  structure  up  to  58*3 
at.-%  and  then  passes  continuously  into  a  NiAs 
structure.  The  max.  of  the  x-isotherms  corresponds 
with  the  transition  between  the  two  phases.  These 
relations  are  compared  with  those  in  the  Cr-S  system 
(cf.  preceding  abstract).  F.  J.  G. 

Application  of  the  laws  of  displacement  of 
equilibrium  to  heterogeneous  liquid  mixtures. 
P.  M.  Monval  (Compt.  rend.,  1937,  205,  1154 — 1156). 
— The  changes  of  mutual  solubility  with  temp,  and 
pressure  in  the  systems  NH2Ph-cycfohexane,  C6H14- 
PhN02,  and  NEt3-H20  are  considered  and  compared 
with  the  systems  KN03-H20  and  NH4C1-H20. 

A.  J.  E.  W. 

Concentrations,  total  and  partial  vapour  pres¬ 
sures,  surface  tensions,  and  viscosities  in  the 
systems  phenol-water  and  phenol-water-4% 
succinic  acid.  A.  N.  Campbell  and  A.  J.  R. 
Campbell  (J.  Amer.  Chem.  Soc.,  1937,  59,  2481 — 
24S8). — The  temp.-composition  and  v.p. -composition 
diagrams  have  been  determined.  Comparison  of  the 
observed  partial  pressures  with  those  calc,  from 
Raoult’s  law  indicates  that  PhOH  accumulates  at  the 
free  surface  of  the  solution,  where  at  a  total  [PhOH] 
of  about  10%,  it  forms  a  practically  continuous  layer, 
which  persists  at  all  higher  [PhOH].  This  conclusion 
is  confirmed  by  measurements  of  a  and  tj.  Addition 
of  succinic  acid  appears  to  have  no  effect  on  the 
establishment  of  the  PhOH  layer,  but  otherwise  the 
PhOH  appears  to  be  more  uniformly  distributed  in 
the  body  of  solution ;  the  deviation  of  observed  from 
calc,  partial  pressures  is  even  greater  than  with  PhOH- 
H20.  E.  S.  H. 

Solubility  of  citric  and  tartaric  acids  in  water. 
L.  H.  Dalman  (J.  Amer.  Chem.  Soc.,  1937,  59,  2547 — 
2549).— Data  are  recorded  for  0—100°.  The  curve  for 
citric  acid  consists  of  two  straight  lines  intersecting 
at  35*8°;  the  solid  phase  above  the  transition  temp, 
is  anhyd.  citric  acid  and  that  below  35*8°  is  the  mono¬ 
hydrate.  The  curve  for  tartaric  acid  is  a  straight  line, 
corresponding  with  the  anhyd.  acid.  E.  S.  H. 

Solubility  of  rotenone .  II.  Data  for  additional 
solvents.  H.  A.  Jones  and  S.  Love  (J.  Amer. 
Chem.  Soc.,  1937,  59,  2694—2696;  cf.  A.,  1930, 
1043).— Data  at  25°  are  recorded  for  55  solvents,  and 
at  0 — 65°  for  CC14.  The  calc,  heat  of  dissolution  of  the 
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rotenone-CCl4  solvate  in  CCl4-is  8400  g.-cal.  per 
mol.  E.  S.  H. 

Action  of  sodium  glycocholate  on  fatty  acids 
and  soaps.  I.  Dissolving  action  of  glycochol¬ 
ate. — See  A.,  II,  46. 

Kinetics  of  crystallisation.  G.  Birstein  and 
M.  Blumentttal  (Bull.  Acad.  Polonaise,  1937,  A,  399 — 
421). — The  rate  of  crystallisation  of  C6H2(NO«)3*OH 
from  H£0  and  CHC13 ;  fumario  acid  from  H20 ; 
;p-C6H4(OH)2  from  glycerol  and  H20;  (CH2’CO<>H)2 
from  H20,  C5H11*OH,  and  paraldehyde  at  25-^50° 
has  been  measured.  The  rate  of  crystallisation  const. 
h  is  derived  from  dx/dt  —  k(a  —  x)n  where  n  —  1,  2,  3, 
or  4.  E.  J.  L. 

Diffusion  of  hydrogen  through  carbonyl  iron 
at  temperatures  from  800°  to  1100°.  C.  B.  Post 
and  W.  R.  Ham  (J.  Chem.  Physics,  1937,  5,  913 — 
919). — The  diffusion  (D)  of  H2  through  H2-purified 
carbonyl  Ee  shows  breaks  in  the  log  D~  1/0  curves  at 
certain  temp.,  which  fall  on  a  straight  line  and  can  be 
fitted  to  a  Balmer  type  formula.  W.  R.  A. 

Adsorption  isotherms  and  heats  of  absorption 
of  oxygen  and  carbon  monoxide  on  charcoal  in 
the  temperature  range  90 — 50°  K.  A.  van  Itter- 
beek  and  W.  van  Dingenen  (Physica,  1937,  4, 
1169 — 1180;  cf.  A.,  1937,  I,  357,  510). — Adsorption 
isotherms  determined  for  5°  temp,  intervals,  are 
found  to  agree  with  the  Ereundlich  equation.  The  val. 
of  I  jn  decreases  regularly  with  decreasing  temp,  in 
the  case  of  02,  but  exhibits  a  max.  near  the  transition 
point  at  61*5  K.  for  CO.  The  heat  of  adsorption  shows 
the  usual  hyperbolic  relation  to  pressure  for  both 
gases.  E.  L.  U. 

Pressure  of  permanent  gases  at  low  temper¬ 
atures  in  presence  of  silica  gel.  R.  Delaplace 
(Compt.  rend.,  1937,  205,  664 — 665;  ef.  A.,  1937,  I, 
453). — Data  for  02,  N«,  CO,  and  CE4  at  —182°  to 
— 134°  are  recorded,  and  a  method  of  separating  02 
and  N2  from  CO  and  CH4  is  suggested.  A.  J.  E.  W. 

Simple  formulae  relating  to  adsorption  pheno¬ 
mena  in  mixtures.  A.  Bogtaric  (Compt.  rend., 
1937,  205,  1149 — 1151), — Theoretical.  Assuming 
Perrin’s  adsorption  formula,  equilibria  between  a 
solid  adsorbent  and  two  gaseous  or  liquid  media  are 
considered.  A.  J.  E.  W. 

Dependence  of  exchange  adsorption  on  dilu¬ 
tion.  E.  N.  Gapox  and  A.  E.  Prianischnikova 
(Kolloid.  Shurn.,  1937,  3,  347— 353).— Calculation 
shows  that  variation  in  the  quantity  of  desorbed  ions 
with  change  in  vol.  of  a  solution  which  contains  a 
fixed  amount  of  adsorbable  ions  is  determined  ex¬ 
clusively  by  the  valency  of  the  ions  which  are  adsorbed 
or  desorbed.  Experiments  with  zeolites  are  described 
and  the  following  systems  are  investigated  :  (1) 

XCa  +  NH4C1 ;  (2)  XCa  +  BaCl2 ;  (3)  XH  +  BaCl2. 
In  (1),  with  increasing  dilution  the  quantity  of  Ca 
desorbed  falls,  in  (2)  there  is  no  change,  whilst  in 
(3)  substitution  of  H  by  Ba  increases.  D.  G. 

Use  of  low-temperature  van  der  Waals  adsorp¬ 
tion  isotherms  in  determining  the  surface  areas 
of  various  adsorbents.  S.  Bru natter  and  P.  H. 
Emmett  (J.  Amer.  Chem.  Soc.,  1937,  59,  2682— 


2689). — Adsorption  isotherms  for  A  and  N2  at  —  195*8°, 
A,  N2,  CO,  and  02  at  —183°,  C02  at  —78°,  and  n- 
butane  and  S02  at  0°  have  been  determined  for  a 
variety  of  adsorbents.  All  the  adsorbents  except  C 
give  S-shaped  isotherms.  Consistent  vals.  for  the. 
surface  area  are  afforded  by  the  different  isotherms 
for  the  same  adsorbent.  E.  S.  H. 

Adsorption  by  van  der  Waals  forces  and  sur¬ 
face  structure .  J.  II.  de  Boer  and  J.  E.  H.  Ctjsters 
(Physica,  1937,  4,  1017—1024;  cf.  A.,  1935,  2).— 
Consideration  of  experimental  data  already  published 
leads  to  the  conclusion  that  for  adsorption  by  purely 
non-polar  van  der  Waals  forces  to  occur  a  porous 
structure  is  necessary.  E.  L.  U. 

Adsorption  theory  of  phenomena  of  dissolu¬ 
tion.  A.  Basinskt  (Rocz.  Chem.,  1937,  17,  567 — 
577). — Theoretical.  R.  T. 

Adsorption  of  ions  of  water  by  precipitates .  I. 
I.  Tananaev  and  N.  I.  Mirianaschvili  (J.  Appl. 
Chem.  Russ.,  1937,  10,  1921 — 1930).- — A  new  type  of 
adsorption,  termed  hydrolytic  adsorption,  is  presented 
in  the  pptn.  of  CaE2  on  mixing  NaE  and  CaCl2  in  aq. 
solution,  when  the  latter  becomes  acid,  as  a  result  of 
adsorption  of  OH'  by  the  ppt. ;  a  method  for  the 
potentiometric  titration  of  E',  based  on  pptn.  of  CaE2 
or  SrE2  in  aq.  EtOH,  is  described.  R.  T. 

Intermolecular  forces  in  two-dimensional  sys¬ 
tems.  R.  C.  L.  Bosworth  and  E.  K.  Ride ae 
(Physica,  1937,  4,  925—940;  cf.  A.,  1937,  I,  301, 
511) . — Surface  spreading  forces  are  discussed.  Special 
importance  is  attached  to  the  contact  potential 
method  in  studying  surface  films.  E.  L.  U. 

Surface  activity  and  structure  of  adsorption 
layers  of  multivalent  soaps.  L.  R.  Solovjeva 
(Kolloid.  Shurn.,  1937,  3,  303 — 308). — The  surface 
activities  and  mol.  consts.  for  Ca,  Mg,  and  A1 
oleates  and  stearates  have  been  determined.  The 
surface  activities  of  Ca  and  Mg  soaps  are  approx, 
equal,  but  arc  4 — 8  times  that  of  A1  soaps.  Oleates 
are  more  active  than  stearates.  Graphs  and  tables 
are  given.  D.  G. 

Blue  sorbates  of  iodine  on  some  acetates, 
benzoates,  and  hydroxides,  especially  potassium 
and  rubidium  acetates.  A.  Kutzelnigg  and  W. 
Wagner  (Z.  anorg.  Chem.,  1937,  234,  150 — 154). — 
KOAc  and  Sr(OH)2,  when  quite  dry,  are  coloured 
brown  by  I,  but  in  presence  of  traces  of  H20  the 
colour  is  blue.  KOAc,  AcOH,  and  RbOAc  behave 
similarly,  but  other  acetates  and  the  K  salts  of  other 
fatty  acids  and  of  substituted  fatty  acids  do  not. 
In  addition  to  a  definite  chemical  structure  of  the 
anion,  a  definite  ionic  radius  of  the  cation  is  necessary 
for  the  formation  of  a  blue  colour.  E.  J.  G. 

Contact  potentials  of  multilayer  films  on  metal 
plates.  E.  E.  Porter  and  J.  Wyman,  jun.  (J. 
Amer.  Chem.  Soc.,  1937,  59,  2746 — 2747). — Measure¬ 
ments  of  contact  potential  support  the  view  that  the 
X  and  Y  films  of  multilayers  of  stearic  acid  on  metal 
plates  have  different  orientations  (cf.  A.,  1937, 
1,458).  E.  S.  H. 

Copper  oxide  films.  H.  A.  Meley  (J,  Amer. « 
Chem.  Soc.,  1937,  59,  2626— 2629).— The  thickness 
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of  the  films  produced  by  heating  Cu  in  the  air  is 
determined  by  measuring  the  no.  of  millicoulombs 
required  for  their  cathodic  reduction.  The  parabolic 
law  y2  =  Jet  +  Ay  connecting  film  thickness  and  tim 
of  heating,  is  valid  only  for  short  periods;  A  is  not 
zero  for  abraded  surfaces.  The  film  on  heat-tinted 
Cu  may  contain  CuO  and  Cu20,  but  under  strongly 
oxidising  conditions  a  sooty  film  (presumably  CuO) 
obscures  the  later  colours.  E.  S.  H. 

Flow  of  surface  unimolecular  layers.  M.  Joly 
(J.  Phys.  Radium,  1937,  [vii],  8,  471— 476).— Adapt¬ 
ation  of  the  method  of  capillary  discharge  at  surface 
layers  shows  that  layers  possess  a  resistance  to  dis¬ 
charge.  This  type  of  superficial  viscosity  of  unimol. 
layers  is  characteristic  of  their  nature  and  phj'sical 
state.  Unimol.  layers  of  certain  triglycerides  have 
been  investigated.  W.  R.  A. 

Measurement  of  speed  of  spreading1  of  drops 
of  aqueous  solutions  on  mercury.  R.  S.  Burdon, 
G.  R.  Fuller,  and  E.  S.  H.  Gibson  (Trans.  Faraday 
Soc.,  1937,  33,  1528— 1531).— Photography  with  a 
cinema  camera  shows  that  for  a  given  concn.  the 
drop  spreads  with  nearly  uniform  speed ;  the  speed 
increases  with  increasing  concn.  and  is  accelerated 
slightly  as  the  drop  reaches  about  3  cm.  diameter. 
The  results  are  discussed  in  relation  to  measurements 
of  interfacial  tension.  E.  S.  H. 

Spreading  with  uniform  acceleration.  W.  D. 
Allen,  K.  Grant,  and  R.  S.  Burdon  (Trans.  Faraday 
Soc.,  1937,  33,  1531 — 1532).— Heavy  paraffins,  after 
irradiation  with  ultra-violet  light  even  in  absence  of 
air,  spread  on  a  H20  surface.  Initially  the  rate  of 
increase  of  surface  cc  the  area  already  covered,  but 
after  the  diameter  of  the  drop  has  reached  1  cm.  an 
exact  linear  relation  holds  between  the  diameter  and 
the  square  of  the  time.  E.  S.  H. 

Surface  energy  and  flotation.  S.  G.  Mok- 
RUSCHIN  (Kolloid.  Shurn.,  1937,  3,  291 — 290). — The 
mechanism  of  flotation  with  particular  reference  to  the 
manner  of  adhesion  of  the  mineral  particles  to  the 
air  bubbles,  with  formation  of  foams,  is  discussed. 
It  is  considered  that  the  “  laminar  theory,”  i.e.y  film 
to  film  adhesion,  is  the  most  probable  explanation  of 
the  process.  D.  G. 

Relation  between  surface  phenomena  and  dis¬ 
sociation  constant  of  weak  electrolytes  in  aqueous 
solutions.  B.  Kamienski  (Bull.  Acad.  Polonaise, 
1937,  A,  422—429). — The  influence  of  [H‘]  on  the 
dielectric  potential  and  surface  tension  of  solutions 
of  org.  acids,  bases,  and  amphoteric  electrolytes  is 
discussed  theoretically.  Two  types  of  isoelectric 
point  are  foreseen  in  amphoteric  electrolytes  and  are 
typified  by  narceine  and  hydrocupreine.  F.  J.  L. 

Thermodynamical  considerations  on  the  di¬ 
electric  potential  and  surface  tension.  B.  Kami¬ 
enski  (Bull.  Acad.  Polonaise,  1937,  A,  430—440).— 
The  p.d.  at  a  H20-air  interface  is  determined  by  the 
orientation  of  the  H20  dipoles;  the  no.  of  oriented 
H20  dipoles  decreases  on  addition  of  capillary-active 
substances  and  this  produces  a  change  in  dielectric 
const,  at  the  interface.  The  function  connecting  the 
p.d.  and  surface  tension  is  complex  and  depends  on 
the  electrochemical  behaviour  and  capillary  activity 


of  the  solute.  The  p.d.  at  the  H20-air  interface  is 
estimated  at  600 — 1100  mV.  by  extrapolation. 

F.  J.  L. 

Heats  of  wetting  of  cellulose  by  alcohols  and 
their  aqueous  solutions.  J.  L.  Morrison,  W.  B. 
Campbell,  and  O.  Maass  (Canad.  J.  Res.,  1937, 
15,  B,  447 — 456). — The  heat  of  wetting  (H)  of  cellulose 
by  MeOH,  EtOH,  Pr“0H,  and  Pr^OH,  and  aq.  solu¬ 
tions  of  the  alcohols,  has  been  determined  at  25°.  H 
is  linear  for  0 — 100%  of  MeOH,  but  for  the  other 
alcohols  H  is  linear  only  for  0 — 80  mol.-%  of  alcohol, 
and  at  >80  mol.-%  H  decreases.  H  for  pure  MeOH 
is  comparable  with  that  for  H20,  but  for  the  other 
alcohols  is  very  much  less,  and  decreases  in  the 
order  of  increasing  mol.  wts.  The  time  of  evolution 
of  0-75 H,  as  calc,  from  the  equation  H  —  Ht  — 
const.  X  log  t  (t  =  time),  is  1-5  X  the  val.  for  H20 
in  the  case  of  MeOH,  but  the  remaining  alcohols 
require  much  greater  times  for  the  evolution  of  0*75//. 
Solutions  of  the  alcohols  higher  than  MeOH  require 
rapidly  increasing  times  for  the  evolution  of  0*75// 
at  75 — 80  mol.-%  of  alcohol.  Desorption  experiments 
were  also  made  with  cellulose  containing  7 — 8%  of 
Ho0  which  was  immersed  in  pure  alcohol,  when  a 
cooling  effect  was  observed.  It  is  inferred  that  H20 
is  preferentially  adsorbed  by  cellulose.  R.  S.  B. 

Capillary  systems.  XIX  (5).  Permeability 
of  channelled  and  latticed  capillary  systems  for 
gases.  E.  Manegold  (Kolloid-Z.,  1937,  81,  269 — 
294;  cf.  A.,  1938,  I,  27). — Experimental  data  relating 
to  the  permeability  of  porous  systems  are  discussed 
and  recalc,  when  necessary  in  e.g.s.  units.  The  sp. 
permeability  ( P )  (=  permeability  x  thickness  X  rj  of 
gas  or  liquid)  is  an  important  structural  const,  for  the 
system  considered.  The  systems  reviewed  include 
paper  and  membranes  with  a  cellulose  basis,  wood, 
leather,  Si02  gel,  minerals,  artificial  stone  and  bricks, 
constructional  and  heat-insulating  materials,  powders, 
soils,  silk  fabric,  and  graphite.  Measurements  of  P 
are  made  more  easily  and  rapidly  with  gases  than  with 
liquids,  and  are  better  suited  to  characterise  a  given 
capillary  system.  P  is  independent  of  the  nature  and 
temp,  of  the  fluid  used,  except  when  the  channels  in 
the  material  are  very  fine  or  when  the  substance 
itself  is  turgescible,  in  which  case  P  (liquid)  is  < 
P  (gas).  F.  L.  U. 

Metal  membranes.  Silver  membranes.  F.  A. 
Santalov  and  R.  E.  Neuman  (Kolloid.  Shurn.,  1937, 
3,  273 — 280). — Ag-Zn  plates  containing  74 — 77  wt.-% 
Ag  were  heated  in  vac.  at  650 — 700°  and  the  total  vol. 
of  the  pores  in  the  remaining  Ag  plate  calc,  (a)  by 
comparing  the  d  of  the  plate  in  H20  before  and  after 
treatment,  and  (6)  by  subtracting  from  the  vol.  of 
the  evaporated  metal  the  shrinkage  due  to  recrystal¬ 
lisation.  The  pore  vol.  is  max.  (about  23%)  after 
heating  for  about  4  hr.,  when  the  evaporation  of  Zn 
is  nearly  complete  and  the  recrystallisation  of  Ag 
still  small.  The  radius  of  the  pores  measured  by 
Bechhold’s  method  is,  e.g.,  7  x  10~6  cm.  after  1£  hr. 
and  >10^  cm.  after  6  hr.  of  heating.  All  the 
membranes  are  permeable  to  methylene-blue. 

J.  J.  B. 

Thermodynamic  analysis  of:  ultrafiltration. 
Ultrafiltration  of  sucrose  and  colloidal  solutions. 
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L.  B.  Flexner  (J.  Biol.  Chem.,  1937,  121,  615 — 
630). — The  free  energy  changes  during  ultrafiltration 
are  said  to  bo  related  to  the  partial  molal  vols,  of  the 
substances  in  the  mother-liquor,  the  pressure  during 
filtration,  and  the  activities  of  the  substances  in  the 
mother-liquor  and  filtrate.  The  theory  is  confirmed 
by  data  for  aq.  sucrose  and  casein  and  gum-arabic 
sols.  The  ultrafiltrate  of  a  colloidal  solution  is  equiv. 
in  composition  to  a  dialysate  only  when  the  filtration 
pressure  is  very  low  and  the  membrane  sufficiently 
permeable.  The  equation  derived  can  be  used  to 
decide  whether  the  components  of  a  body-fluid 
satisfy  the  requirements  of  an  ultrafiltrate  of  blood- 
plasma.  J.  W.  S. 

Increase  in  the  dipole  moment  of  a  diatomic 
molecule  on  dissolution  in  a  non-polar  liquid. 
F.  Fairbrother  (Trans.  Faraday  Soc.,  1937,  33, 
1507 — 1513). — The  secular  equation  for  a  linking  of 
mixed  type  is  derived,  and  it  is  shown  that  the  increase 
in  dipole  moment  can  be  accounted  for  by  the  lowering 
of  the  energy  levels  of  the  ionic  state  relative  to  the 
covalent  state  by  the  solvation  effect  of  the  medium. 

.  E.  S.  H. 

Partial  molal  volumes  of  potassium  chloride, 
potassium  bromide,  and  potassium  sulphate  in 
sodium  chloride  solutions.  H.  E.  Wirth  (J.  Amer. 
Chem.  Soc.,  1937, 59, 2549 — 2554). — Data  are  recorded 
for  solutions  up  to  a  vol.  ionic  strength  of  1  at  25°.  The 
partial  mol.  vols.  of  KC1  and  KBr  depend  only  on  the 
total  vol.  ionic  strength  of  the  solution ;  that  of  K2S04 
depends  on  the  vol.  ionic  strength  in  dil.  solutions" but 
in  more  cone,  solutions  of  NaCl  it  is  >  the  val.  in  H20. 

E.  S.  H. 

Vapour  pressures  and  partial  molal  volumes 
of  aqueous  solutions  of  the  alkali  sulphates  at  25°. 
J.  N.  Pearce  and  H.  C.  Eck strom  (J.  Amer.  Chem. 
Soc.,  1937,  59,  2689 — 2691). — V.p.  and  d  of  aq.  Li2S04, 
Na2S04,  and  K2S04  have  been  determined  and  the 
activity  of  the  solvent,  mean  activity  coeffs.,  and 
partial  and  apparent  mol.  vols.  of  the  solutes  calc. 

E.  S.  H. 

Measurement  of  turbidity  in  coloured  media. 
F.  W.  Zerban  and  L.  Sattler  (Science,  1937,  86, 
501). — A  formula  for  the  abs.  turbidity  of  a  coloured 
solution  is  given.  L.  S.  T. 

Viscosity  of  suspensions  and  solutions.  F. 
Exrich  and  R.  Simha  (Monatsh,,  1937,  71,  67 — 94). — 
A  summary.  J.  W.  S. 

Electron  microscope  as  an  aid  in  colloid 
studies.  D.  Beischer  and  F.  Krause  (Naturwiss., 
1937,  25,  825 — 829). — A  review. 

Electron  microscope  as  an  aid  to  colloid 
research.  D.  Beischer  and  F.  Krause  (Angew. 
Chem.,  1937,  50,  933 — 934). — The  more  detailed 
structure  of  a  system  given  by  the  greater  resolving 
power  of  the  electron  microscope  is  illustrated  by 
reference  to  a  Au  ruby  glass,  the  formation  of  fibrous 
Fe  and  Ni  by  the  decomp,  of  Fe(CO)5  and  Ni(CO)4, 
and  an  electrolytically-prepared  and  etched  Ag 
membrane.  L.  S.  T. 

Pure  colloidal  carbon.  J.  Milbauer  (J.  Chim. 
phys.,  1937,  34,  691). — Colloidal  C,  prepared  by  the 
action  of  hot  cone.  H2S04  on  C2H2  and  sucrose,  has 


been  examined  with  reference  to  the  purity  of  the 
product.  I.  Me  A. 

Preparation  of  a  pure  silver  iodide  sol.  J. 
Eeckhout  (Natuurwetensch.  Tijds.,  1937,  19,  237 — 
242). — Small  amounts  of  Fe**’,  Pb",  and  Zn'  present 
in  Agl  sols  are  found  to  be  derived  from  the  H20 
used  in  the  electrodialysis.  H20  which  has  been 
repeatedly  distilled  in  Si02,  Pyrex,  or  Jena  glass 
apparatus  contains  these  metallic  impurities,  which 
are  entrained  in  the  vapour.  Zn  may  also  be  derived 
from  the  rubber  connexions  used  in  the  apparatus. 
Purer  Agl  sols  have  been  prepared  by  using  a  limited 
amount  of  H20  and  a  longer  time  for  electrodialysis. 


S.  C. 

Formation  of  colloids  by  hydrogen.  C.  Zeng- 
helxs  and  E.  Stathis  (Compt.  rend.,  1937,  205, 
982 — 983). — Stable  sols  of  Ag,  Au,  Pt,  and  Pd  are 
obtained  by  reducing  the  appropriate  aq.  salts  at  60° 
with  A1  and  NaOH  in  presence  of  gum.  E.  S.  H. 

Influence  of  size  of  colloidal  particles  on  their 
optical  anisotropy.  W.  Heller  (Compt.  rend., 
1937,  205,  971 — 973). — Measurements  of  the  bire¬ 
fringence  and  dichroism  of  a-Fe203  sols  show  that  there 
is  a  spectral  displacement  of  these  effects  in  the 
direction  of  longer  X  as  the  size  of  the  particles 
increases.  E.  S.  H. 


Effect  of  high-frequency  electric  field  on  col¬ 
loids.  I.  J.  Schafersteix  (Kolloid.  Shurn.,  1937, 
3,  181 — 186). — A  high-frequency  field  (X  3 — 12  m.) 
has  no  detectable  influence  on  the  viscosity, 
conductivity,  surface  tension,  resistance  to  pptn., 
or  protective  power  of  blood-serum.  R.  C. 

Influence  of  ultrasonic  waves  on  colloidal 
phenomena.  IV.  Peptisation  of  mercuric  sul¬ 
phide.  N.  Sata  and  Y.  Niwase  (Kolloid-Z.,  1937, 
81,  294 — 300;  cf.  A.,  1938,  1,  29). — The  peptisability 
of  pptd.  and  washed  HgS  is  not  affected  by  boiling 
with  H20  unless  it  is  alternately  boiled  and  washed 
(hot)  by  decantation.  It  then  becomes  stable  towards 
H2S,  and  after  40 — 50  days’  treatment,  stable  also 
towards  ultrasonic  waves.  The  peptisability  is 
attributed  to  minimal  quantities  of  a  third  substance 
at  present  unidentified.  F.  L.  U. 

Nature  of  the  inactivation  of  ions  in  solutions 
of  lyophilic  colloids.  A.  M.  Kotschaxovski 
(Kolloid.  Shurn.,  1937,  3,  321— 326).— The  pptn.  of 
AgCl  from  solutions  of  AgN03  in  gelatin,  agar,  and 
starch  by  solutions  of  NaCl  is  studied.  A  simple 
and  visual  qual.  method  for  determining  the  in¬ 
activation  of  ions  by  lyophilic  colloids  is  described. 
It  is  found  that  inactivation  is  due  to  the  adsorption 
of  ions  by  the  micelles  of  lyophilic  colloids.  D.  G. 

High-frequency  conductivity  of  colloidal  elec¬ 
trolytes.  III.  Dispersion  of  the  conductivity  of 
caseinate  solutions.  G.  Schmid  and  T.  R.  Aalto 
(Z.  Elektrochem.,  1937,  43,  907 — 914;  cf.  A.,  1936, 
1461,  1466). — The  conductivities  of  alkaline  and 
alkaline -earth  caseinates  have  been  measured  at 
frequencies  corresponding  with  12,  20,  50,  and  100  m. 
The  results  support  the  theory  previously  advanced. 

J.  W.  S. 

Characteristic  properties  of  acidic  substances 
in  colloidal  solution  as  distinguished  from 
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molecularly  dispersed  acids.  J.  N.  Mukherjee, 
R.  P.  Mittra,  and  S.  Mukherjee  (Kolloid-Beih., 
1937,  47,  1 — 90). — A  review  of  previously  published 
work  (cf.  A.,  1933,  460, 1116 ;  1934,  729 ;  1935,  1202). 

F.  L.  U. 

Dielectric  measurements  with  hydrophilic 
colloids.  III.  Measurements  with  wave¬ 
length  0*857  m.  H.  R.  Kruyt  and  J.  T.  G.  Over- 
beek  (Kolloid-Z.,  1937,  81,  257—269;  cf.  A.,  1937, 
I,  615;  1938,  I,  29). — Apparatus  and  procedure  are 
described.  The  accuracy  of  the  measurements  is 
0T — 0*2%.  The  lowering  of  e  by  dissolved  Na 
arabinate,  Na-agar,  sol.  starch,  ovalbumin,  and 
gelatin  is  oc  the  concn.  In  the  range  20 — 49°  e  increases 
with  rise  of  temp,  except  for  starch  and  ovalbumin, 
which  are  not  affected.  Little  or  no  change  is  produced 
by  alteration  of  pa  (gelatin  and  ovalbumin),  gelatin- 
isation  (gelatin,  agar),  addition  of  tannin,  complex 
coacervation,  or  reduction  of  the  ^-potential  by 
electrolytes.  The  general  conclusion  is  that  hydration 
does  not  give  rise  to  a  decrease  of  e,  but  probably  to  a 
.slight  increase.  F.  L.  U. 

Coalescence  of  aerosols  of  water  by  chemically 
hygroscopic  substances.  V.  I.  Saitschuk  and 
O.  G.  Narskich  (Kolloid.  Shurn.,  1937,  3,  231—245). 
— A  mist  of  H20  was  found  to  be  stable  for  5  min., 
that  of  1%  NaCl  solution  for  22  min.,  and  that  of 
50%  CaCl^  solution  for  131  min.  After  introduction 
of  a  fine  dust  of  NH4N03,  NaN03,  CaCl2,  etc.  the  H20 
mist  collapsed  within  10  sec.  J.  J.  B. 

Emeraldin  sols.  III.  Influence  of  the  acidity 
of  the  solution  when  oxidising  aniline  on  the  dis- 
persity,  colour,  and  amount  of  oxidation  pro¬ 
ducts.  Y.  Ptschelin  (Kolloid.  Shurn.,  1937,  3, 
247—255;  cf.  A.,  1936,  1068).— Oxidation  of  NH2Ph 
by  Cr03  in  aq.  HC1  gives  a  blue  substance  which 
gradually  changes  into  emeraldin.  J.  J.  B. 

Isothermal  and  reversible  immobilisation  of 
the  particles  in  thixotropic  sols.  W.  Heller 
and  (Mlle.)  G.  Quimfe  (Compt.  rend.,  1937,  205, 
1152 — 1154). — Cessation  of  Brownian  movement  in 
thixotropic  sols  containing  magnetic,  anisotropic 
particles  can  be  followed  by  observing  the  birefringence 
or  dichroism  produced  in  a  magnetic  field,  the 
dichroism  decreasing  as  solidification  proceeds. 

A.  J.  E.  W. 

Properties  of  polymerides  in  solution.  VII. 
Solubility  of  homologous  series  and  homologous 
polymerides.  VIII.  Micelle  formation  in  solu¬ 
tions  of  substances  with  chain-like  molecules. 
IX.  Gelatinisation.  K.  H.  Meyer  and  A.  van 
der  Wyk  (Helv.  Cliim.  Acta,  1937,  20,  1313 — 1320, 
1321—1330,  1331—1334;  cf.  A.,  1937,  I,  413).— 

VII.  The  solubility  of  the  higher  paraffins  in  non¬ 
polar  solvents  can  be  represented  by  N2  =  Ae~Bzf 
in  which  j\r2  is  the  mol.  fraction  and  z  the  no.  of  C 
atoms  in  the  solute,  and  A  and  B  are  consts.  related 
to  the  heat  of  fusion  per  C  atom,  the  m.p.,  and  the 
gas  const.  The  expression,  which,  although  not 
empirical,  involves  simplifying  approximations,  agrees 
satisfactorily  with  observation  for  C^H^  and  C^H^ 
at  different  temp.  The  solubility  of  amorphous  liquid 
polymerides  is  determined  mainly  by  their  mol.  heat 
of  dilution.  Ostwald’s  “  solid-phase  rule  ”  is  a 


necessary  consequence  of  the  mol.  heterogeneity  of 
the  substances  to  which  it  applies. 

VIII.  The  chief  cause  of  micelle  formation  between 
long  chain  mols.  carrying  a  H20-sol.  group  is  the 
cohesion  of  the  solvent.  By  applying  the  law  of 
mass  action  an  expression  is  deduced  from  which 
can  be  calc,  the  distribution  of  wt. -concn.  of  micelles 
of  varying  complexity.  Curves  are  drawn  to  show 
this  distribution  for  different  vals.  of  the  association 
const.  The  osmotic  effects  (mean  mol.  wt.,  van  ’t 
Hoff  factor)  calc,  from  the  curves  are  in  agreement 
with  those  obtained  cryoscopically. 

IX.  Temp. -reversible  gelatinisation  in  solutions 

of  soaps,  starch,  and  gelatin  is  susceptible  of  a  simple 
explanation  in  terms  of  a  large  %  change  in  solubility 
over  a  small  temp,  range,  which  is  characteristic  of 
long-chain  compounds.  F.  L.  U. 

Lyophilic  colloids.  XXVIII.  Comparative 
study  of  solutons  of  amylose,  amylophosphoric 
acid,  and  cellulose.  P.  Koets  and  H.  R.  Kruyt 
(Kolloid-Beih.,  1937,  47,  100—132;  cf.  A.,  1936, 
1200). — Addition  of  aq.  NaOH  to  a  solution  of 
amylose  (I)  first  increases  the  rt  to  a  max.  at  0T2n, 
beyond  which  7]  falls  at  a  decreasing  rate,  becoming 
nearly  const,  at  1*2n.  This  behaviour  is  correlated 
with  the  ^-potential  of  the  particles,  measured  by  the 
amount  of  hexol  nitrate  required  to  produce  electro- 
kinetic  neutrality.  From  these  and  other  observations 
it  is  inferred  that  in  H20  the  dissociation  of  the  OH 
groups  of  (I)  is  too  slight  to  produce  the  ^-potential 
required  for  stability.  Addition  of  NaOH,  by 
removing  H’,  results  in  increased  dissociation  and 
leads  to  a  stable  sol  being  formed  between  0*12  and 
0*13N-NaOH.  Further  increase  of  [NaOH]  leads  to 
attack  of  intramicellar  OH  groups  and  disruption  of 
the  micelles,  whilst  the  smaller  particles  thus  formed 
build  up  a  double  layer  which  gives  rise  to  a  high 
^-potential  and  to  considerable  hydration.  Dehydr¬ 
ation,  leading  to  gelatinisation,  is  effected  by  addition 
of  EtOH  or  by  NaOH  concns.  >3*5n.  Addition  of 
HG  to  (I)  suppresses  dissociation  of  the  OH  groups, 
but  when  the  suppression  is  complete  a  residual 
electrokinetic  activity  persists,  which  is  attributed 
to  oriented  H20  dipoles.  In  amylophosphoric  acid 
the  degree  of  ionisation  is  sufficient  to  enable  a  stable 
sol  to  bo  formed  in  H20  without  the  addition  of  NaOH. 
Cellulose,  freshly  regenerated  from  the  xanthate, 
forms  stable  dispersions  in  aq.  NaOH  between  1*5 
and  3*6n.  It  is  shown  by  analysis  that  with  in¬ 
creasing  [NaOH]  a  gradual  exchange  of  Na'  and  H* 
occurs  until,  at  3*5x-NaOH,  the  cellulose  contains  3 
combined  Na  atoms  per  glucose  residue.  This  com¬ 
plete  exchange  is  shown  only  by  freshly  regenerated 
cellulose.  F.  L.  U. 

Solubility  and  swelling  of  cellulose  and  of  its 
derivatives.  II.  E.  Gut  and  Z.  Rogovin  (Kolloid. 
Shurn.,  1937,  3,  327— 335).— A  general  discussion  of 
the  solubility  and  swelling  of  cellulose  and  its  deriv¬ 
atives  when  the  solvent  is  (a)  a  pure  liquid  and  ( b )  a 
mixture  of  different  liquids.  D.  G. 

Mechanism  of  deformation  and  fine  structure 
of  hydrocellulose.  II.  Mechanism  of  deform¬ 
ation,  anisotropy  of  swelling,  and  mechanical 
properties  of  strongly  swollen  hydro  cellulose 
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gels.  P.  H.  Hermans  and  A.  J.  de  Leeuw  (Kolloid- 
Z.,  1937,  81,  300—326 ;  cf.  A.,  1938,  I,  29).— Tho 
prep,  of  isotropic  threads  of  cellulose  xanthate  and  of 
hydroccllulose  is  described.  Such  threads  have  been 
used  in  determinations  of  swelling  anisotropy  at 
various  degrees  of  extension  and  in  the  examination 
of  their  elastic  properties.  The  results  are  incom¬ 
patible  with  the  conception  of  independent  rotatable 
particles  imbedded  in  a  viscous  medium  but  are  in 
substantial  agreement  with  deductions  from  a  theory 
which  assumes  a  network  of  thread-like  particles 
attached  at  their  points  of  intersection.  The  micelles 
in  a  cellulose  xanthate  sol  are  partly  cryst.  and  partly 
amorphous  (bundles  of  parallel  oriented  mols.  with 
frayed  ends),  a  proportion  of  the  latter  becoming 
attached  during  gclatinisation.  Extension  of  the 
coagulum  results  in  an  increasingly  parallel  alignment 
of  the  micelles,  and  brings  into  play  fresh  points  of 
attachment,  so  that  the  degree  of  swelling  decreases 
with  increase  of  extension.  The  fraction  of  the  total 
extension  which  is  truly  elastic  decreases  with 
increasing  extension,  reaching  a  min.  at  60 — 70% 
extension.  Measurements  of  the  double  refraction 
afford  qual.  confirmation  of  the  deductions  from  the 
swelling  experiments.  E.  Li  U. 

Deformation  mechanism,  swelling  anisotropy, 
and  fine  structure  of  hydrous  cellulose  gels. 
P.  H.  Hermans  and  A.  J.  de  Leeuw  (Naturwiss., 
1937,  25,  794—795;  cf.  A.,  1937,  I,  515).— The  work 
of  Kratky  (A.,  1935,  286)  is  acknowledged. 

A.  J.  M. 

Vapour  pressure  and  hound  water  of  starches. 
Z.  P.  Tschescheva  (Kolloid.  Shurn.,  1937,  3,  121 — 
127). — The  H20  contenb-v.p.  curves .  for  potato, 
maize,  and  wheat  starches  have  been  determined,  and 
the  radii  of  the  capillaries  calc.  Determination  of 
the  H20-binding  power  by  Dumanski’s  method  (A., 
1934,  26)  has  shown  that  potato  starch  binds  most 
H20  and  maize  starch  least.  This  method  probably 
gives  more  trustworthy  results  than  the  v.-p.  iso¬ 
therms  for  the  amount  of  bound  H20,  since  in  the 
isotherms  it  is  difficult  to  distinguish  between  capillary 
condensation  and  sorption.  R.  C. 

Effect  of  temperature  on  hydration  of  potato 
starch.  T.  A,  Granskaja  and  N.  E.  Sakun 
(Kolloid.  Shurn.,  1937,  3,  117 — 120).— The  power  of 
starch  to  bind  H20,  derived  from  the  change  produced 
in  concn.  of  0*25 — 1%  aq.  glucose  solution,  falls  writh 
rise  of  temp,  from  0°  to  50°,  but  with  5%  glucose 
solution  the  influence  of  temp,  is  negligible.  It  seems 
that  in  the  H20  envelopes  of  the  micelles  the  orient¬ 
ation  of  the  dipoles  is  destroyed  with  rise  of  temp,  and 
that  this  occurs  the  more  readily  the  more  remote 
these  are  from  the  micelle  surface.  R.  C. 

Evaluation  of  measurements  of  depolarisation 
of  light  scattered  by  protein  solutions.  E. 
Wohlisch  (Biochem.  Z.,  1937,  294,  145—152 ;  cf.  A., 
1937,  III,  412). — A  formula  is  deduced  enabling  the 
depolarisation  of  light  scattered  by  the  dispersed 
material  in  a  protein  solution  to  be  calc,  from  measure¬ 
ments  of  the  total  depolarisation  at  different  concns. 
The  results  obtained  by  applying,  the  method  to  data 
for  fibrinogen  solutions  show  an  improvement  on  the 
uncorr.  vals.  E.  L.  U. 


Heterogeneity  of  protein  systems  and  homeo- 
merism  of  their  components.  A.  Bonot  (Ann. 
Chim.,  1937,  [xi],  8,  425—455). — -A  general  discussion 
of  the  theory  of  homeomerism  as  developed  by 
Urbain,  .  Dilatometric  data  obtained  at  22 — 60°  with 
serum-albumin  fractions  cryst.  from  cone,  solutions  of 
(NH4)2S04  demonstrate  the  thermo -elastic  homeo¬ 
merism  of  the  fractions.  The  limiting  ,  solubility  of  a 
mixture  of  the  fractions  is  a  linear  function  of  the 
limiting  solubilities  of  the  components.  C.  R.  H. 

Physical  chemistry  of  amino-acids,  peptides, 
and  related  substances.  X.  Solubility  of  cyst¬ 
ine  in  solutions  of  chlorides  and  sulphates. 

T.  L.  McMeekin,  E.  J.  Cohn,  and  M.  H.  Blanchard 
(J.  Amcr.  Chem.  Soc.,  1937,  59,  2717—2723;  cf.  A., 
1938,  I,  30). — The  solubility  of  cystine  in  H20  and 
EtOH-H20  in  presence  of  salts  has  been  determined 
at  25°.  The  solvent  action  of  CaCl2  is  >  that  of 
NaCl ;  Na2S04  and  (NH4)2S04  have  a  solvent  action 
in  dil.,  but  a  pptg.  action  in  cone.,  solution.  Solvent 
action  is  approx,  a  function  of  tho  ionic  strength ; 
differences  in  solubility  at  the  same  ionic  strength  * 
are  ascribed  to  the  salting-out  effect.  The  vals.  of 
the  salting-out  const s;  for  the  above  electrolytes  have 
been  determined.  It  is  deduced  that  the  dipole 
moment  of  cystine  is  23 — 28-5  x  10~18  e.u.  Em¬ 
pirical  equations  have  been  developed  for  the  inter¬ 
action  between  ions  and  dipolar  ions  which  describe 
the  shape  of  the  solubility  curve  at  all  concns.  of  the 
salts.  •  E.  S.  H. 

Properties  of  solutions  of  pectins.  T.  K. 
GAroNENKOV  and  V.  N.  Kazakov  (J.  Gen.  Chem. 
Russ.,  1937,  7, 1878 — 1879). — Pectin  sols  are  stabilised 
by  sugars,  citric  acid,  or  glycine.  R.  T. 

Influence  of  neutral  salts  on  the  optical  rota¬ 
tion  of  gelatin.  VI.  Rotatory  dispersion  of 
gelatin  in  sodium  chloride  solutions.  D.  C. 
Carpenter  and  E.  E.  Lovelace  (J.  Amer.  Chem. 
Soc.,  1937,  59,  2213—2216;  cf.  A.,  1937,  I,  134).— 
The  [a]  of  solutions  of  gelatin  in  aq.  NaCl  at  0*5° 
and  40°  for  five  XX  obeys  a  single -term  Drude  equation 
with  a  band  at  2200  A.  At  40°  the  const,  of  the  Drude 
equation  oc  [NaCl],  but  at  0-5°  the  relation  is 
logarithmic,  attributed  to  a  second  form  of  gelatin. 
The  consts.  in  presence  of  Na  salts  increase  in  the 
order  NaCl  <  NaBr  <  Nal.  E.  R.  G. 

Complex  coacervation  of  the  system  gelatin- 
saponin.  R.  Rtjyssen  and  E.  Verstraete  (Bull. 
Acad.  roy.  Belg.,  1937,  [v],  23,  739 — 748). — The  vals. 
of  7)  for  mixtures  of  saponin  and  gelatin  sols  are  almost 
additive  at  >4-75  (the  isoelectric  point  of  gelatin), 
but  at  lower  pn  considerable  departures  are  observed, 
minima  being  reached  at  high  saponin  concns.  ( >90%). 
This  is  attributed  to  mutual  electric  saturation  of  the 
oppositely  charged  colloids.  At  pn  2-60  no  coacerv¬ 
ation  occurs ;  at  pa  3*04  it  occurs  only  with  mixtures 
containing  80 — 90%  of  saponin,  but  at  plt  3-9  and 
4-15  pronounced  and  instantaneous  coacervation  is 
obtained  over  wide  ranges  of  concn.  The  coacervates 
arc  dispersed  on  addition  of  NaCl,  COMe2,  or  EtOH. 

J.  W.  S. 

Liesegang  rings  in  gels.  J.  Obrist  (Kolloid-Z., 
1937,  81,  327 — 330). — A  modification  of  tho  usual 
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method  of  producing  Liesegang  rings  in  gelatin  plates 
is  described.  The  gelatin  containing  one  of  the  re¬ 
actants  is  enclosed  between  two  parallel  glass  plates, 
and  is  in  contact  with  a  relatively  large  vol.  of  the 
other  reactant  through  a  hole  bored  centrally  in  the 
upper  plate.  Drying  of  the  gelatin  is  thus  avoided 
and  the  concn.  of  the  liquid  reactant  remains  nearly 
const.  F.  L.  U. 

Influence  of  electrical  contact  with  the  soil 
on  physicochemical  reactions.  F.  Vles  and  M. 
Gex  (Arch.  Phys.  biol.  Chim.-Phys.  Corps  organ., 
1935,  12,  74—137  ;  Chem.  Zentr.,  1936,  i,  4267).— 
The  results  of  Philippson  (A.,  1912,  ii,  914)  are 
confirmed  and  extended  to  other  systems.  J.  S.  A. 

Strength  of  strong  mineral  acids.  H.  von 
H alban  and  M.  Seiler  (Z.  physikal.  Chem.,  1937, 
181,  70—78;  cf.  A.,  1935,  1203).— Extinction  coeff. 
measurements  show  that  the  relative  effects  of  alkali 
perchlorates,  nitrates,  and  chlorides  on  the  dis¬ 
sociation  const,  of  2  :  4-dinitrophenol  are  independent 
of  the  cation,  and  that  if  the  relative  effects  of  the 
free  acids  (at  concns.  of  5  X  10~3  to  10~2n)  are  equal 
to  those  of  the  salts  the  degree  of  dissociation  of  the 
acids  is  >99-9%  (cf.  A.,  1936,  799).  R.  C. 

Ionisation  constant  of  lactic  acid  at  0 — 50°  from 
conductance  measurements.  A.  W.  Martin  and 
H.  V.  Tartar  (J.  Amer.  Chem.  Soc.,  1937,  59,  2672— 
2675).— Conductances  of  Na  and  K  lactates  and  of 
lactic  acid  have  been  measured  for  a  wide  concn.  range 
at  25°  and  at  a  single  concn.  from  0°  to  50° ;  empirical 
equations  for  the  eonductance-concn.  function  have 
been  derived.  The  ionisation  const,  has  a  max.  val. 
of  1-3S9  X  HP4  at  22-5°.  The  ionisation  const.,  and 
the  changes  in  free  energy,  heat  content,  and  entropy 
accompanying  ionisation,  are  tabulated  for  the  temp, 
range  0 — 50°.  E.  S.  H. 

Comparison  of  basicity  of  aliphatic  amines  in 
different  solvents.  C.  Li  and  T.  D.  Stewart 
(J.  Amer.  Chem.  Soc.,  1937,  59,  2596— 2599).— A 
method  for  determining  the  relative  strengths  of  org. 
bases  in  different  solvents  is  described.  Data  are 
recorded  for  NHEt2  and  NEt3  in  EtOH,  MeOH,  PrOH, 
BuvOH,  dioxan,  and  CC14.  Inversion  of  the  relative 
base  strengths  occurs  in  some  of  the  solvents. 

E.  S.  H. 

Relation  between  equilibrium  constants  in 
water  and  in  other  solvents.  Partition  coeffici¬ 
ents  of  ions.  I.  M.  Kolthoff  (Chem.  Weekblad, 
1937,  34,  7S5 — 792). — Theoretical.  The  equilibrium 
const,  in  another  solvent  can  be  calc,  from  its  val.  in 
H20  if  tho  partition  coeffs.  of  all  the  reactants  are 
known.  Expressions  arc  derived  for  calculating  the 
product  of  the  partition  coeffs.  of  two  ions  from  distri¬ 
bution  experiments  and  their  quotient  from  e.m.f. 
measurements.  Published  data  for  the  solubilities 
and  partition  coeffs.  of  electrolytes  and  the  normal 
potentials  of  ions  in  different  solvents  are  considered 
in  the  light  of  the  expressions  evolved.  The  variation 
of  oxidation-reduction  potentials  and  of  the  dis¬ 
sociation  consts.  of  complex  ions  with  the  solvent  is 
also  considered.  D.  R.  D. 

Determination  of  the  total  hydration  of  the  ions 
of  strontium  nitrate.  F.  Bourion  and  E.  Rouyer 


(Compt.  rend.,  1937,  205,  662—664;  cf.  A.,  1937,  I, 
362,  411). — Cryoscopic  data  for  solutions  of  resorcinol 
in  0*25M-Sr(N03)2  suggest  that  the  salt  is  associated 
with  21*4  mols.  of  H20;  assuming  no  hydration  of 
NCy,  this  H20  is  associated  with  one  Sr*'  ion  in  agree¬ 
ment  with  the  val.  found  for  Sr**  in  0*25M-SrCl2 
solution.  A.  J.  E.  W. 

Studies  on  the  aqueous  solutions  of  some 
chromic  salts.  I.  Spectrochemical  studies  of 
the  chloro-aquo-compounds.  H.  Sue  da  (Bull. 
Chem.  Soc.  Japan,  1937,  12,  4S0 — 487). — Absorption 
spectra  measurements  have  been  made  on  solutions  of 
Crm  chloride  and  sulphate  hydrates  of  various  pa. 
Solutions  of  violet  Cr111  sulphate  and  of  Cr  alum 
contain  respectively  [Cr(H20)G]2(S04)3  and 
K[Cr(H20)6](S04)2.  The  transformation  of  chloro- 
aquo-chromic  salts  into  hydroxo-ponta-aquo-chromic 
salts  at^)n  >4  is  confirmed.  Shift  of  the  absorption 
band  towards  increasing  X  is  caused  by  the  substitution 
of  Cl  for  IIoO.  D.  F.  R. 

Aqueous  solutions  of  some  per-salts  obtained 
by  action  of  hydrogen  peroxide.  (Mme.)  M.  E. 
Rumpf  (Ann.  Chim.,  1937,  [xi],  8,  456—527). — Raman 
spectra,  tq,  and  ion  transport  data  for  solutions  of 
TiCl4  in  dil.  and  cone.  HC1  show  that  H2TiCl6  exists 
in  solution,  and  that  on  hydrolysis  acids  of  the  type 
H2[Ti(OH)7iCl6_rt]  are  formed.  Absorption  spectral 
data  have  been  applied  to  the  study  of  solutions  of 
pertitanates,  pervanadates,  and  perchromates.  Tho 
formula  H2[Ti(0H)5*0*0H]  is  ascribed  to  the  compound 
formed  by  interaction  of  1  mol.  of  H202  with  1  mol. 
of  H2Ti(OH)6.  Its  dissociation  const,  at  20°  is 
1*12  x  10"4.  Tho  colour  change  which  occurs  when 
solutions  of  NaV03  are  acidified  with  dil.  HC1  is  due 
to  the  formation  of  VO^ChOH',  for  which  IT20  = 
4*4  X  HP3.  With  high  [HC1]  V0C13  is  formed.  1  mol. 
of  H202  reacts  with  1  mol.  of  VOCl3  to  form  V02C13, 
for  which  K20  =  2*36  x  HP4.  Acid  solutions  of 
chromates  and  dichromates  form,  with  H202,  salts 
of  H2Cr06  for  which  Kz 0  =  0*43  X  1(P4.  With 
neutral  solutions  of  K2Cr04,  K2Cr04,(H202)2  is  formed 
for  which  K20  =  0*185  x  HP2.  This  is  not  a  true 
per-salt  but  an  additive  compound.  C.  R.  H. 

Conditions  governing  the  solubility  of  iron. 
L.  H.  N.  Cooper  (Proc.  Roy.  Soc.,  1937,  B,  124, 
299— 307).— Max.  activities  of  Fe*“,  FeOH*\  and 
Fe**’  which  may  exist  in  sea-H20  have  been  calc,  by 
use  of  existing  data  for  the  solubility  products  of 
Fe11  and  Fe111  hydroxides  and  for  the  ion  FeOH*\ 
The  activity  of  the  Fe*‘*  ion  and  the  oxidation- 
reduction  potential  of  the  system  control  the  max, 
activity  of  Fe**  ion.  The  max.  activities  of  the  three 
ions  at  equilibrium  in  sea-H^O  are  tabulated.  Other 
tables  show  equilibrium  conditions  over  a  range  of 
oxidation-reduction  potentials  and  [H’J.  After 
equilibrium  has  been  attained,  the  total  quantity  of 
Fein  true  solution  in  H20  does  not  exceed  3  X  HP8  mg. 
Fe  per  cu.  m.  at  pn  8*5,  4  X  10"7  at  8*0,  4  x  1(P5  at 
7  *0,  and  5  X  HP3  at  pR  6*0,  and  of  this  the  greater  part 
consists  of  Fe*‘  and  FeOH**  ions.  It  may  be  necessary, 
in  more  acid  solutions,  to  take  ferrichloric  acids  into 
account.  These  vals.  apply  to  Fe  in  sea-H20,  in 
natural  waters,  and  in  many  physiological  fluids.  . 

•  -  F.  B.  P. 
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Dissociation  pressures  of  sodium  deuteride 
and  sodium  hydride.  E.  F.  Sollers  and  J.  L. 
Crenshaw  (J.  Amer.  Chem.  Soc.,  1937,  59,  2724 — 
2726). — Data  are  recorded  for  NaH  at  310 — 380°  and 
for  NaD  at  270 — 360° ;  the  vals.  for  NaD  are  approx, 
twice  those  of  NaH.  Calc,  heats  of  formation  are  : 
NaH  14,440,  NaD  15,800  g.-cal.  E.  S.  H. 

Comparative  study  of  dissociation  pressures 
of  sodium  and  potassium  hydrides  and  deuter- 
ides.  A.  Borocco  (Compt.  rend.,  1937,  205,  983 — 
985). — Employing  a  differential  method  of  measure¬ 
ment  at  260 — 350°,  the  dissociation  pressures  of  NaD 
and  KD  are  shown  to  be  >  those  of  NaH  and  KH,  the 
difference  increasing  with  rise  of  temp.  E.  S.  H. 

Affinity.  LXXVII.  Lower  phosphides  of 
manganese.  Thermal  analysis  of  the  system 
Mn-MnP.  F.  Wiechmann  (Z.  anorg.  Chem.,  1937, 
234,  130 — 141). — The  only  subphosphides  are  Mn4P 
and  Mn2P,  A  6*02.  The  compounds  Mn3P  and 
Mn5P2  previously  recorded  do  not  exist.  The  equili¬ 
brium  diagram  up  to  43  at.-%  P  is  given,  and  the 
conclusions  derived  from  it  are  confirmed  by  X-ray 
analysis.  F.  J.  G. 

Thermal  analysis  of  the  binary  systems  : 
aluminium  iodide-iodides  of  other  metals. 
A.  T.  Nishnik  (J.  Gen.  Chem.  Russ.,  1937,  7,  1935 — 
1947). — The  fusion  diagrams  for  the  systems  A1I3- 
KI,  -Hgl2,  and  -Sbl3,  but  not  -Asl3,  -Snl4,  and  -I, 
suggest  formation  of  1  :  1  compounds.  Compound 
formation  is  associated  with  conducting  power  in  the 
above  systems.  R.  T. 

Sodium  dihydrogen  orthoarsenate  and  its 
hydrates.  P.  Genet  (Compt.  rend.,  1937,  205, 
732 — 734). — Data  for  solubility  and  d  for  the  range 
from  — 20°  to  120°  are  recorded.  The  solid  phases 
recognised  are :  ice,  NaH2As04,2H20,  a-  and 
p-NaH2As04,H20,  NaH O*5ZL>0,  and  iSTaH2As04. 

E.  S.  H. 

Investigation  by  physico-chemical  analysis 
of  reaction  of  stannic  chloride  and  bromide 
with  esters  of  dibasic  acids  and  other  organic 
substances.  N.  S.  Kurnakov  and  N.  K.  Vos- 
kressenskaja  (Bull.  Acad.  Sci.  U.R.S.S.,  1937,  Ser. 
Chim.,  797—822;  cf.  A.,  1937,  I,  295).— M.p.  and 
viscosity-composition  curves  indicate  that  com¬ 
pounds  SnX4,E  are  formed  (E  =  ester  of  dibasic 
acid),  in  which  Sn  is  bound  to  two  non-hydroxylic 
0  atoms.  At  a  given  temp.  SnCl4  is  more  reactive 
than  SnBr4.  In  systems  with  a  given  halide,  replace¬ 
ment  of  the  alkyl  radical  by  a  more  complex  one  does 
not,  in  general,  alter  the  character  of  the  system. 
There  is  compound  formation  in  the  system  SnBr4- 
EtOH,  but  not  in  the  system  SnBr4-PhOH.  R.  C. 

Thermal  analysis  of  binary  mixtures  contain¬ 
ing  esters  of  nitric  acid.  V.  T.  Urbanski 
(Rocz.  Chem.,  1937,  17,  585 — 590). — Mannitol  hexa- 
nitrate  (I)  gives  a  1  :  1  compound  >  transition  point 
55°,  with  o-N02'C6H4*CHO,  and  1  :  2  compounds , 
transition  points  46°  and  48°,  respectively,  with  o- 
and  w-nitroanisole.  Simple  eutectic  mixtures  are 
formed  in  the  systems  (IJ-p-NOj/CgH^CO^Ie  and 
erythritol  tetranitrate-1  :  2  :  4  :  5-b6HJMe(N02)3. 


Graphical  representation  of  the  Boudouard 
equilibrium.  W.  J.  Muller  and  E.  Graf  (Feuer- 
ungstech.,  1937,  25,  42 — 44). — Curves  are  given  to 
show  the  equilibrium  concn.  of  CO  and  C02  in  presence 
of  C  at  various  temp,  and  pressures.  R.  B.  C. 

Activation  of  oxides  by  added  oxides.  II. 
Activation  of  copper  oxide.  R,  Schenck  and  F. 
Kurzen  (Z.  anorg.  Chem.,  1937,  235,  97 — 109). — 
The  02  tensions  and  dissociation  isotherms  for  mix¬ 
tures  of  CuO  with  Cr203,  A1203,  Fe203  and  Mi^O-j  in 
the  proportion  CuO  :  M203  =  3:1  have  been  studied. 
In  all  cases  the  tension  of  02  is  >  for  CuO  alone, 
particularly  in  the  case  of  Cr203.  With  Mn203  the 
curves  indicate  the  existence  of  a  no.  of  phases  besides 
Cu20,MrL203,  viz. :  a  compound  Cu0,2(Cu20,Mn203) 
and  two  solution-phases  which  in  equilibrium  at  1000° 
have  the  approx,  compositions  23(Cu20,Mn203)  + 
4CuO  and  ll(Cu20,Mn203)  +  3CuO.  F.  J.  G. 

Polytherms  of  the  ternary  system  HNOa-HCl- 
H20  and  the  binary  systems  HN03-H20,  HC1- 
HaO,  and  HC1-HN03.  A.  G.  Kogan  and  V.  I. 
Nikolaev  (Bull.  Acad.  Sci.  U.R.S.S.,  1937,  S6r. 
Chim.,  823—846;  cf.  A.,  1937,  I,  517).— For  the 
system  HCl-Ho0  the  cryohydric  temp,  is  — 70-5°. 

R.  C. 

Rare  earth  metals  and  their  compounds.  III. 
Ternary  systems  cerium  group  nitrates-nitric 
acid-water  at  25°  and  50°.  L.  L.  Quill  and  R.  F. 
Robey  (J.  Amer.  Chem.  Soc.,  1937,  59,  2591 — 2595 ; 
cf.  A.,  1937,  I,  517). — The  order  of  decreasing  solu¬ 
bility  of  the  nitrates  in  aq.  HN03  is  Ce  >  Pr  >  La  > 
Nd  >  Sm ;  the  solubility  of  La(N03)3  is  anomalously 
low  .  The  hexa-,  tetra-,  and  tri-hydrated  nitrates  and 
the  anhyd.  salts  exist  as  solid  phases,  crystallising 
from  aq.  HN03  solutions,  but  no  evidence  for  the 
existence  of  a  pentahydrate  v*as  found.  In  fractional 
crystallisation  of  the  hexahydrates  Ce  and  Pr  should 
separate  in  the  first  fractions.  E.  S.  H. 

Stratification  in  ternary  systems.  I,  II.  V.  F. 
Ust-Katschkintzev  (J.  Gen.  Chem.  Russ.,  1937, 
7,  2063 — 2068,  2069 — 2079). — I.  Theoretical. 

II.  The  phase  diagrams  for  the  systems  H20-PhOH- 
AcOH  (15°),  -CC13-C02H  (15°),  -HoS04  (15°,  100°, 
180°),  -H3P04  (60—150°),  and  -H2C2“04  (50—68°)  are 
described.  R.  T. 

Isomorphous  salts  as  solid  phase  of  saturated 
solutions  of  three  salts  of  the  same  ion  and  of 
reciprocal  salt  pairs.  E.  Janecke  (Z.  Elektro- 
chem.,  1937,  43,  924 — 935). — The  systems  K2S04- 
K2Cr04-K2]\ln04-H20,  KCl-NH4Cl-RbCl-H20,  and 
the  reciprocal  salt  pairs  K‘-Rb  -Cr~Br'-Ho0,  K*- 
NH4 -S04"-Cr04"-H20,  and  K-NH4 -C1'-S04"-H20 
have  been  studied  at  25°.  J.  W.  S. 

Equilibrium  studies  on  the  reduction,  oxid¬ 
ation,  and  carburisation  processes  of  iron.  XIV. 
System  iron-oxygen-lime.  R.  Schenck,  A.  Lay- 
mann  and  E.  Jenckel  (Z.  anorg.  Chem.,  1937,  235, 
65 — 76). — Previous  work  (A.,  1930,  43)  on  the  system 
Fe-O-CaO  has  been  extended  and  three  new  phases 
have  been  identified,  viz.,  X,  a  saturated  solution  of 
CaO,Fe304  in  FeO,  approx.  2(Ca0,Fe304)  +  3FeO ; 
Y,  a  saturated  solution  of  2Ca0,Fe203  in  FeO,  approx. 
32*5FeO  +  4*37(2Ca0,Fe203) ;  and  Z,  FeO  satur- 
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ated  with  CaO,  approx.  49EeO  +  CaO.  These,  with 
the  phases  already  known,  give  rise  at  900°  to  seven 
uni  variant  systems  which  are  tabulated.  E.  J.  G. 

Simultaneous  solubility  of  aluminium,  sodium, 
potassium,  and  ferric  nitrates  in  aqueous  nitric 
acid.  I.  A.  I.  Zaslavski  and  I.  L.  Ettinger 
[with  E.  A.  Ezerova]  (J.  Gen.  Chem.  Russ.,  1937, 
7,  1948 — 1958). — Compound-formation  is  not  ob¬ 
served  in  the  system  A1  (N 03 )3~N aN 03-KN 03-H20 , 
at  0 — 60°.  The  solid  phases  are  A1(N03)3,9H>0, 
KN03,  and  NaN03.  R.  T: 

Third  law  of  thermodynamics.  E.  Simon 
(Physica,  1937,  4, 1089—1096). — A  general  discussion. 

E.  L.  U. 

Electrostatic  activity  coefficients  in  solvents  of 
medium  dielectric  constant.  P.  Gross,  P.  Kuz- 
many,  and  M.  Waxd  (J.  Arner.  Chem.  Soe.,  1937, 
59,  2692— 2694).— The  influence  of  AgN03,  NaN03, 
and  PhS03Na  on  the  solubility  of  AgBrOs  in  Pr^OH- 
H20  of  dielectric  const.  25*6,  and  of  LiCl  on  the 
solubility  of  KBrOs  in  EtOH  (dielectric  const.  25*78) 
has  been  investigated  within  the  concn.  range  10~3 — 
10+M.  An  approx,  linear  relation  is  observed 
between  the  logarithm  of  the  activity  coeff.  and  the 
sq.  root  of  the  ionic  strength.  Neither  the  individual 
properties  of  the  ions  (radius)  nor  the  sp.  properties 
of  the  solvent  (except  its  dielectric  const.)  are  of 
appreciable  significance  in  relation  to  the  val.  of  the 
activity  coeff.  E.  S.  H. 

"  Integral  free  energies  of  dissolution  of  sodium 
chloride  and  potassium  bromide.  F.  Ishi- 
kawa  and  K.  Moriwaki  (Bull.  Inst.  Phys.  Chem.  Res. 
Japan,  1937,  16,  1244—1250). — The  free  energies 
have  been  calc,  from  published  data.  E,  S.  H. 

Free  energies  of  dissolution  of  zinc  chloride 
and  cadmium  halides.  F.  Ishikawa  and  T. 
Takai  (Bull.  Inst.  Phys.  Chem.  Res.  Japan,  1937,  16, 
1251: — 1261). — Differential  and  integral  free  energies 
of  dissolution  and  the  differential  free  energy  of 
dilution  have  been  determined  from  c.m.f.  data  for 
reversiblo  cells  and  from  v.p.  data  for  the  aq.  solutions. 

E.  S.  H. 

Silver  oxide  :  heat  capacity  from  13°  to  300° 
K.,  entropy,  heat  of  dissolution,  and  heat  and 
free  energy  of  formation.  Heat  of  formation 
and  entropy  of  silver  ion.  K.  S.  Pitzer  and  W.  V. 
Smith  (J.  Amer.  Chem.  Soc.,  1937,  59,  2633 — 2639). — 
Data  recorded  for  25°  are  :  entropy  of  Ag20  29*09 
g.-cal.  per  degree  per  mol. ;  heat  of  dissolution  of  Ag20 
in  dil.HN03 10,430+60  g.-cal. ;  calc,  heat  of  dissolution 
of  AgClinH20  —15,740  g.-cal. ;  entropy  of  Ag*  17*54+ 
0*15  g.-cal.  per  degree;  heat  of  formation  of  Ag* 
25,285+60  g.-cal.  .  E.  S.  H. 


Silver  chlorite  :  its  heat  capacity  from  15° 
to  300°  K.,  free  energy,  and  heat  of  dissolution 
and  entropy.  Entropy  of  chlorite  ion.  W.  Y. 
Smith,  K.  S.  Pitzer,  and  W.  M.  Latimer  (J.  Amer. 
Chem.  Soc.,  1937,59, 2640 — 2642). — Recorded  data  for 


25°  are  :  entropy  of  AgC102  32-2  g.-cal.  per  degree 
per  mol. ;  free  energy  and  heat  of  dissolution  of 
AgC102  in  H20  4380+100  and  7200+100  g.-cal., 
respectively  ;  entropy  of  C102'  24*1  g.-cal.  per  degree. 

E.  S.  H. 


Silver  chromate  :  its  heat  capacity,  entropy, 
and  free  energy  of  formation.  Entropy  and  free 
energy  of  formation  of  chromate  ion.  W.  V. 
Smith,  K.  S.  Pitzer,  and  W.  M.  Latimer  (J.  Amer. 
Chem.  Soc.,  1937,  59,  2642 — 2644). — Heat  capacities 
have  been  determined  from  15°  K.  to  300°  K.  Data 
recorded  for  25°  are  :  entropy  of  Ag2Cr04  51*8  g.-cal. 
per  degree  per  mol. ;  heat  of  dissolution  of  Ag2Cr04 
in  H20  14,450+160  g.-cal. ;  entropy  of  Cr04"  10*5+ 
1*0  g.-cal.  per  degree ;  free  energy  of  formation  of 
Cr04"  Cr207",  and  solid  Ag2Cr04,  respectively, 
-171,400,  -305,800,  and  -150,800  g.-cal. 

E.  S.  H. 

Heat  of  formation  and  specific  heat  of  vanad¬ 
ium  nitride.  S.  Satoh  (Bull.  Inst.  Phys.  Chem. 
Res.  Japan,  1937, 16,  1262 — 1269). — The  true  sp.  heat 
at  0 — 458*6°  is  given  by  C  —  0*1351  +  2*064  x  10-4/ 
—  1*057  x  10~7*2.  The  heat  of  formation  of  VN  is 
+66,000  g.-cal.  E.  S.  H. 


Heat  of  combination  of  liquid  bases  with  liquid 
acids  to  form  liquid  salts  :  piperidine  and 
aliphatic  acids.  E.  B.  R.  Prideaux  and  R.  N. 


Coleman  (Trans.  Earaday  Soc.,  1937,  33,  1533 — 
1540). — Data  recorded  arc  :  C3  9*5,  C4  9*45,  C-  9*4, 
Cr  9*15,  C7  9*1,  C8  9*75  kg. -cal.  per  g.-mol.  The  heat 
ot  formation  of  piperidine  propionate  in  10%  C6Hc 
solution  is  9*7  kg. -cal.  per  g.-mol.  On  adding  excess 


of  acid  to  the  salt,  considerable  heat  is  evolved,  whilst 


addition  of  excess  of  base  produces  a  small  heat  effect ; 
this  phenomenon  is  probably  due  to  partial  reversal 
of  mol.  dissociation.  E.  S.  H. 


Heats  of  formation  of  simple  organic  mole¬ 
cules.  E.  D.  Rossini  (Ind.  Eng.  Chem.,  1937, 
29,  1424 — 1430). — Heats  of  formation  ( H )  are  re¬ 
viewed.  Eor  n-paraffin  and  olefine  hydrocarbons 
and  n-alcohols  >C5  there  is  a  linear  relation  between 
H  and  the  no.  of  C  atoms,  but  for  more  complex 
mols.  the  effect  of  neighbouring  atoms,  the  energy 
state  of  the  C  atoms,  and  the  zero-point  energy  must 
be  taken  into  account.  I.  C.  R. 


Thermochemistry  of  oxygenated  hydrocar¬ 
bons.  M.  Brutzctjs  (Compt.  rend.,.  1937,  205, 
660 — 662 ;  cf.  A.,  1937, 1,  413). — The  energy  relations 
for  partial  and  complete  combustion  of  certain  hydro¬ 
carbons  and  org.  compounds  containing  0  are 
discussed.  A.  J.  E.  W. 

Electrical  conductivities  of  metallic  complexes 
in  dilute  solution.  A.  B.  Densham  (Trans. 
Earaday  Soc.,  1937,  33,  1513 — 1521). — The  prep,  of 
NEt4[Co(NH3)2(N  02)4], 

[Gr(C5tf5A)4^ 

picratc  is  described.  The  electrical  conductivities  of 
these  and  related  salts  have  been  determined  in 
MeOH,  EtOH,  COMe2,  and  H20  as  solvents.  The 
relation  between  Ac  and  ^/G  is  in  good  agreement 
with  Onsager’s  equation.  The  effect  of  addition  of 
H20  agrees  with  that  calc,  from  the  changes  of  concn. 
and  7}.  E.  S.  H. 

Ion  transport  in  the  diaphragm  during  electro¬ 
dialysis.  I — HI.  S.  Oka  (J.  Soc.  Chem.  Ind. 
Japan,  1937,  40,  381b,  381b,  382b). — I.  The  transport 
nos.  of  the  anion  and  cation  in  the  negatively  charged 
diaphragm  are  respectively  <  and  >  the  vals.  without 
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the  diaphragm.  With  increase  in  c.d.  the  transport 
nos.  in  the  diaphragm  approach  the  vals.  without  the 
diaphragm. 

II.  If  the  concns.  on  each  side  of  the  diaphragm 
differ,  the  transport  nos.  depend  solely  on  the  concn. 
on  the  cathodic  side  of  the  diaphragm  if  the  latter  is 
negatively  charged,  and  on  the  concn.  on  the  anodic 
side  if  the  diaphragm  is  positively  charged.  If  the 
transporting  ions  in  the  diaphragm  are  in  such  a 
combination  as  to  form  a  difficulty  sol.  compound,  the 
effect  of  the  diaphragm  on  the  transport  nos.  in  it  is 
small.  If,  however,  the  combination  of  ions  is  such  as 
to  form  a  weak  electrolyte,  the  transport  no.  of  the 
anion  is  small  and  that  of  the  cation  large  when  the 
diaphragm  is  negatively  charged,  and  vice  versa. 

III.  Where  three  different  and  independent  trans¬ 

porting  ions  are  present,  the  ratio  of  the  transport 
nos.  of  the  ions  of  the  same  sign  =  the  ratio  of  the 
products  of  the  concn.  and  ionic  mobilities  of  the  two 
ions.  If  two  of  the  ions  are  OH'  and  H*  and  the  third 
is  either  independent  or  forms  a  difficultly  sol. 
compound  with  either  of  the  other  two,  slight  decreases 
occur  in  the  mobilities  of  an  acid  or  hydroxide  in  the 
diaphragm  according  to  whether  OH'  orH*  respectively 
takes  part  in  the  transportation.  If  the  third  ion 
forms  a  weak  electrolyte  with  OH'  or  H-,  the  decreases 
are  greater.  C.  R.  H. 

Attempt  to  determine  the  electrode  potential 
and  Raman  spectrum  of  fluorine.  Entropy  of 
fluorine.  C.  S.  Garner  and  D.  M.  Yost  (J.  Amer. 
Chem.  Soc.,  1937,  59,  2738 — 2739). — E.m.f.  measure¬ 
ments  of  the  cells  F2  (p  atm.),  KF  (in  HF(1)), 
PbF2(s)  Pb(s)  yielded  irregular  results.  No  Raman 
spectrum  of  F  could  be  detected.  The  entropy  calc, 
from  published  work  is  48-6  g.-cal.  per  degree  at  25° 
and  1  atm.  E.  S.  H. 


Electromotive  behaviour  of  palladium  hydride. 
P,  Nyl£n  (Z.  Elektrochem.,  1937,  43,  915 — 921 ;  cf. 
A.,  1934,  1177;  1937,  I,  49). — When  the  H  content 
of  Pd-black  is  >  that  corresponding  with  Pd2H  its 
electrode  potential  against  a  buffer  solution  assumes  a 
const,  reproducible  val.  which  changes  regularly  with 
the  H*  activity  of  the  solution.  The  electrode  may 
lose  most  of  its  H  without  change  in  this  potential. 
It  is  inferred  that  the  electrode  potential  is  determined 
by  the  dissociation  pressure  of  Pd2H.  Its  val., 
measured  against  the  reversible  H2  electrode,  is 
+0*0690,  0*0596,  and  0*0522  v.  at  0°,  20°,  and  35°, 
respectively.  C.d.-electrode  potential  curves  show 
that  the  electrode  behaves  like  a  metal  electrode  in 
metal  salt  solution.  J.  W.  S. 


Diffusion  potentials.  V.  V.  Cupr  and  K. 
Marek  (Publ.  Fae,  Sci.  Univ.  Masaryk,  1937,  No.  240, 
14  pp.). — Conditions  are  discussed  under  which  the 
relation  r1lrx  4-  rxjr2  4-  r2jrx  =  D  =  0  holds,  where 
r2jx  is  the  diffusion  potential  between  solutions  B2 
and  Bv  etc.  Experimental  data  confirm  the  con¬ 
clusion  that  if  the  compositions  of  solutions  Bx  and 
B2  containing  three  electrolytes  (HC1,  NaCl,  KC1, 
and  MgS04  were  used)  are  represented  by  points  on  a 
tridimensional  diagram,  solutions  BXi  which  satisfy 
the  above  equation,  are  represented  by  a  plane. 


C.  R.  H. 


The  world  of  concealed  electrochemical  poten¬ 
tials.  B.  KAMiEtfSKi  (Rocz.  Chem.,  1937, 17,497 — 
528).— A  lecture.  R.  T. 

Electromotive  forces  between  glass  and  molten 
salts.  B.  von  Lengyel  and  A.  Sammt  (Z.  physikal. 
Chem.,  1937,  181,  55 — 69). — The  p.d.,  E ,  between 
glass  and  solutions  of  alkali  salts  in  molten  PbCl2 
at  550°  have  been  measured.  For  Na  glass  in  contact 
with  a  melt  containing  >1(H  mol.  Na  per  100  g.  of 
PbCl2,  E  responds  to  changes  in  [Na’]  in  accordance 
with  Nernst’s  equation.  For  K  glass  in  contact  with  a 
KC1  solution  the  variation  of  E  with  log  [K’]  is  linear 
but  Nernst’s  equation  is  not  valid,  and  E  varies  from 
one  specimen  of  glass  to  another  of  the  same  com¬ 
position.  Li  glasses  may  act  as  Li  electrodes  in  dil. 
solutions.  In  a  melt  containing  both  K  and  Na  in 
contact  with  Na  glass  only  the  Na  is  electromotively 
active ;  apparently  Na  ions  diffuse  into  the  melt 
from  the  glass.  With  Na  glass  in  contact  with  Li 
ions,  the  latter  are  electromotively  active;  Li  ions 
in  the  melt  and  Na  ions  in  the  glass  seem  to  be 
exchanged  by  diffusion.  It  is  inferred  that  E  is 
determined  by  the  alkali  ion  which  has  the  higher 
mobility  in  the  glass.  R.  C. 

.  Principles  of  construction  of  ideal  cells,  and 
their  application  to  standard  cells,  galvanic 
cells,  and  accumulators.  E.  Lange  and  K. 
Nagel  (Z.  physikal.  Chem.,  1937,  181,  1 — 54). — The 
conditions  for  reversibility  are  that  within  each  phase 
at  least  one  ion  must  have  a  sufficiently  high  con¬ 
ductivity,  the  diffusion  of  neutral  substances  being 
prevented,  and  that  at  all  phase-boundaries  through 
which  the  current  passes  the  passage  of  ions  determin¬ 
ing  potential  shall  be  practically  unhindered  and  the 
passage  of  other  ions  shall  be  as  far  as  possible 
prevented.  The  requirements  for  the  approx, 
realisation  of  these  conditions  are  examined.  In 
standard  cells,  such  as  the  Weston  cell,  the  H  and  O 
overvoltages  must  be  large  enough  to  prevent  evolution 
of  H  and  0  at  small  c.d.  The  applications  of  the  above 
principles  in  technical  galvanic  cells  and  in  the  Pb 
and  Ni  accumulators  are  discussed.  R.  C. 

Electrodepolarisation.  I.  Accurate  measure¬ 
ment  of  the  potential  of  a  polarised  electrode. 
A.  Hickling  (Trans.  Faraday  Soc.,  1937,  33,  1540 — 
1546). — The  potential  of  a  working  electrode  is 
measured  by  the  use  of  an  electrical  interrupter,  free 
from  moving  parts,  whereby  the  polarising  current 
can  bo  stopped  for  any  desired  period  from  10~5  to 
20  X  10~5  sec.,  with  any  desired  frequency,  the 
potential  being  measured  by  a  special  potentiometer 
which  is  left  in  permanent  connexion  with  the  electrode 
and  designed  to  measure  transient  max.  and  min. 
voltages.  Results  accurate  to  0*01  v.  may  be  obtained 
free  from  resistance  error.  The  method  may  be  used 
for  studying  the  rate  of  fall  of  potential  of  electrodes, 
the  potentials  of  which  decay  rapidly.  E.  S.  H. 

Phenomena  of  overpotential.  M.  Lemar- 
chands  and  W.  Juda  (Compt.  rend.,  1937,  205, 
730 — 732). — Overpotential  is  ascribed  to  the  fact 
that  under  certain  conditions  ions  are  discharged  at 
the.  electrode  more  quickly  than  they  can  be  replaced 
from  the  solution.  The  effect  caused  by  roughening 
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the  surface  of  the  electrode  is  due  to  the  decrease  of 
effective  c.d.  caused  by  the  increase  of  surface. 
Metals  giving  low  overpotentials  have  low  m.p.  and 
are  not  readily  roughened  superficially.  E.  S.  H. 

Overpotential  of  hydrogen  at  a  mercury  elec¬ 
trode  in  ordinary  and  heavy  water.  J.  Heyrov- 
sky  (Chem.  Listy,  1937,  31,  440 — 447). — The  reaction 
H  -f-  D20  HD*  -f-  OD'  takes  place  at  a  Hg  cathode. 
Since  [D*][0D']  =  0*185  x  10~14  is  <  [H‘][OH']  all 
processes  taking  place  at  the  cathode  and  involving 
interaction  with  water  take  place  at  a  more  negative 
potential  in  D20  than  in  H20 ;  to  such  processes 
belong  the  above,  or  the  electro-reduction  of  aq. 
alkaline  HoO^  On  the  other  hand,  processes  involving 
only  H  or  D  proceed  at  the  same  rate ;  thus  reduction 
of  02,  hydrogenation  of  fumaric  or  maleic  acid,  and 
deposition  of  cations  occur  at  the  same  potential  in 
D20  and  H20.  R.  T. 

Electrodeposition  of  zinc  on  a  single  crystal 
of  zinc.  P.  F.  Michalev  (Bull.  Acad.  Sci.  U.R.S.S., 
1937,  S6r.  Chim.,  789— 795).— The  potential  at  which 
Zn  is  deposited  from  aq.  ZnS04  becomes  less  negative 
as  deposition  proceeds,  probably  owing  to  increase 
in  the  active  surface,  A,  causing  a  fall  in  the  effective 
c.d.  at  the  cathode.  The  differences  between  the 
discharge  potentials  at  various  c.d.  decrease  as  electro¬ 
lysis  proceeds ;  the  greater  is  the  c.d.,  the  more  rapidly 
does  A  increase.  At  the  beginning  of  deposition  the 
deposit  consists  of  thin  plates,  but  subsequently 
oriented  crystals  develop.  With  a  c.d.  below  3  x  Kk4 
amp.  per  sq.  cm.  the  deposit  reproduces  at  first  the 
structure  of  the  underlying  electrode.  R.  C. 

Electrolysis  of  molten  salts.  P.  Drossbach 
(Z.  Elektrochem.,  1937, 43,  891 — 907). — The  variation 
of  electrode  polarisation  with  time  has  been  studied 
during  electrolysis  of  fused  PbCl2,  MgCl2-KCl  mix¬ 
tures,  LiCl,  NaCl,  and  mixtures  of  NaCl  with  other 
salts.  The  current  yields  and  energy  consumptions 
for  both  the  anodic  and  cathodic  processes  are 
recorded.  J.  W.  S. 

Point  action  of  electrolytic  valve  anodes. 
A.  Gunther-Schulze  and  H.  Betz  (Z.  Physik,  1937, 
107,  633 — 641). — The  threshold  c.d.  for  the  com¬ 
mencement  of  forming  at  Ta  anodes  in  various 
electrolytes  varies  according  to  the  state  of  the  Ta 
surface.  Roughened  surfaces  require  larger  vals. 
than  highly  polished  surfaces  and  such  effects  are 
explained  by  point  action  at  the  unpolished  surface. 
The  magnitude  of  the  threshold  c.d.  and  forming 
velocity  are  related  to  the  strength  of  binding  of 
electrons  in  the  anions.  L.  G.  G. 

Normal  acidity  potentials  of  2  : 4-diketothi- 
azolidines.  H.  Erlenmeyer,  A.  Kleiber,  and 
A.  Epprecht  (Helv.  Chim.  Acta,  1937,  20,  1446). — 
Acidity  potentials  and  dissociation  consts.  have  been 
determined  for  5  :  5 -dimethyl-,  -diethyl-,  and  -diallyl- 
2  :  4-diketothiazolidine.  F.  L.  U. 

Velocity  of  chemical  reactions.  J.  Zawadzki 
(Rocz.  Chem.,  1937,  17,  529 — 556). — A  lecture. 

R.  T. 

Thermal  decomposition  of  gaseous  hydrogen 
peroxide.  L.  W.  Elder,  jun.  (J.  Amer.  Chem. 


Soc.,  1937,  59,  2737). — A  reply  to  criticism  (cf.  A., 
1937,1,190).  E.  S.  H, 

Reaction  velocities  at  low  temperature  in  the 
“water-gas”  equilibrium. — See  B.,  1938,  13. 

Kinetics  of  bimolecular  association  reactions. 
Rates  of  reaction  of  sodium  atoms  with  oxygen, 
nitric  oxide,  and  other  oxides.  C.  E.  H.  Bawn 
and  A.  G.  Evans  (Trans.  Faraday  Soc.,  1937,  33, 
1580 — 1593;  cf.  A.,  1937,  I,  141). — The  reactions  of 
Na  with  02,  NO,  S02,  S03,  and  H2S  occur  in  accord¬ 
ance  with  the  mechanism  Na  +  X  NaX*  (Aq), 
NaX*  ->  Na  +  X  (Aq),  NaX*  +  N2  ->  NaX  +  N2  (Aq). 
The  velocity  coeff.  Aq  and  the  ratio  Aq/Aq  have  been 
determined.  At  high  pressures  of  N2  the  reactions 
are  bimol.,  whilst  at  low  pressures  the  rate  is  deter¬ 
mined  by  a  triple-body  collision  mechanism.  A 
general  theory  of  the  reactions  is  given;  it  is  con¬ 
cluded  that  Aq  for  NO  and  02  is  determined  by  a 
transition  probability.  E.  S.  H. 

Reaction  of  sodium  atoms  with  the  oxides  of 
nitrogen,  nitromethane ,  ethyl  nitrate,  and  amyl 
nitrite.  C.  E.  H.  Bawn  and  A.  G.  Evans  (Trans. 
Faraday  Soc.,  1937,  33,  1571 — 1579). — The  rates  of 
reaction  have  been  determined  by  the  diffusion  flame 
method  of  Hartel  and  Polanyi.  The  chemilumin¬ 
escence  observed  with  N20  and  N02,  and  the  mechan¬ 
ism  of  reaction,  are  discussed  (cf.  A.,  1937,  1,  141). 

E.  S.  H, 

Critical  investigation  and  development  of  the 
11  diffusion  method  ”  for  determining  speeds  of 
atomic  reactions,  W.  Heller  [with  S.  Kodama] 
(Trans.  Faraday  Soc.,  1937,  33,  1556 — 1570). — The 
“  diffusion  method  ”  of  Hartel  and  Polanyi  has  been 
modified  so  as  to  yield  quant,  results.  If  certain 
experimental  conditions  are  fulfilled  the  reaction 
velocities  obtained  differ  by  little  >100%  from  the 
abs.  vals.  for  reactions  of  collision  no.  between 
5  x  10  and  5  X  103.  E.  S.  H. 

Study  of  oxy-coal  gas  flame  by  band  spectra. 
N.  R.  Tawde  and  J.  M.  Patel  (Current  Sci.,  1937,  6, 
155 — 156). — Intensity  measurements  on  the  Swan 
bands  have  been  made,  using  flames  supplied  with 
different  proportions  of  02  and  coal  gas,  and  the 
flame  temp,  are  calc.,  assuming  thermal  equilibrium 
in  the  initial  vibrational  energy  states.  The  max,  calc, 
temp,  is  obtained  with  coal  gas  :  02  =  3*5,  which  is 
not  in  accord  with  the  variation  of  flame  size ;  the 
calc.  temp,  are  the  true  temp.  Thermal  equi¬ 
librium  of  vibrational  energy  thus  probably  does  not 
occur.  A.  J.  E.  W. 

Combination  of  nitrogen  peroxide  and  nitric 
oxide  in  the  absence  of  moisture.  D.  L.  Chap¬ 
man  and  M.  C.  C.  Chapman  (J.C.S.,  1937,  1991 — 
1992). — There  appears  to  be  no  difference  between 
the  combining  properties  of  the  very  dry  and  of  the 
partly  dried  gases.  C.  R.  H. 

Calculation  of  temperatures  and  pressures 
of  combustion  in  a  closed  vessel.  G.  Ribaud 
(Compt.  rend.,  1937,  205,  1139 — 1141).— An 
expression  is  derived  giving  the  total  quantity  of  heat 
(Q)  necessary  to  raise  the  temp,  of  the  reaction 
products  to  8°,  and  to  dissociate  the  products  to  the 
observed  degree ;  the  expression  involves  the  relevant 


86 


BRITISH  CHEMICAL  AND  PHYSIOLOGICAL  ABSTRACTS.— A.,  I. 


vm  (a  ) 


equilibrium  consts.,  the  heats  of  dissociation,  and  the 
spk  heats  of  the  products.  Knowing. the  heat  of 
reaction,  the  final  temp,  reached  is  deduced  from  a 
QjO  diagram;  the  final  pressure  is  then  calc.  Vais, 
calc,  for  the  oxidation  of  CO  and  H2  by  the  stoicheio- 
metric  quantities  of  0o  and  air  are  given. 

:  A.  J.  E.  W. 

Slow  combustion  of  acetylene.  W.  A.  Bone 
and  J.  E.  Carruthers  (Proc.  Roy.  Soc.,  1937,  A, 
162,  502 — 511 ). — Mixtures  in  the  range  of  com¬ 
position  4C2H2  -j-  02  to  C2H2  +  02  between  265°  and 
272°  at  atm.  pressure  have  been  studied  as  regards 
pressure-time  curves,  reaction  rates,  and  rates  of 
formation  of  the  products  of  combustion.  The  reac¬ 
tion  velocity  oc  [C21I2]2  and  is  independent  of  [03]. 
Reaction  products  identified  and  measured  were  : 
(CHO)2,  CH20,  HC02H,  CO,  C02,  and  H20.  Traces 
of  an  unidentified  oily  phenolic  substance  were  found. 
The  evidence  is  consistent  with  the  hvdroxylation 
theory.  A  formula  representing  the  successive  stages 
of  slow  combustion  is  given.  G.  D.  P. 

Relative  rates  of  decomposition  of  the  potass¬ 
ium  salts  of  m-  and  ^-substituted  dibenzhydr- 
oxamic  acids. — See  A.  II.,  14. 

Autoxidation  of  unsaturated  fatty  acids.  III. 
— See  A.,  II,  41. 

Effect  of  pressure  on  slow  reactions  in  solution. 
A.  J.  Rutgers  (Physica,  1937,  4,  978 — 9S0). — The 
observed  influence  of  pressure  on  reaction  rates  is 
explained  quantitatively  on  the  assumption  that  two 
mols.  combine  stably  only  in  ternary  collisions,  so  that 
the  velocity  is  cc  (v  —  &)~3.  E.  L.  U. 

Absorption  of  oxides  of  nitrogen  by  alkaline 
solutions,  and  tbe  influence  of  tbe  state  of  tbe 
liquid  and  gaseous  phases.  V.  I.  Atroscjht- 
schenko  (Ukrain.  Chem.  J.,  1937,  12,  442—160). — 
The  relative  rates  of  absorption  of  NO  and  of  N0-N02 
mixtures  by  H20,  aq.  NaOH,  and  aq.  NaN03  vary 
according  to  the  rate  of  flow' of  the  gas,  the  design 
of  the  absorber,  and  the  composition  of  the  gas 
mixture  and  the  absorbent.  For  these  reasons, 
absorption  coeffs.  are  applicable  only  to  strictly 
defined' conditions;  -  R,  T. 

Principle  of  primary  recombination  in  relation 
to  the  velocity  of  thermal  reactions  in  solution. 
R.  G.  4V.  Norrish  (Trans.  Faraday  Soc.,  1937,  33, 
1521—1528).-— Examples  of  the  operation  of  the 
principle  in  the  photo -decomp,  of  aldehydes  and 
ketones  in  solution  are  given.  A  great  reduction  of 
quantum  yield  occurs  in  passing  from  the  gaseous 
phase  to  solution  with  reactions  in  which  free  radicals 
are  formed,  but  little  change  occurs  with  reactions 
which  produce  finished  mols.  The  results  are  general¬ 
ised  for  thermal  reactions  and  provide  an  explanation 
of  the  differentiation  of  reactions  in  solution  as  normal 
and  abnormal.  E.  S.  H. 

Kinetics  of  the  hydrolysis  of  carboxyphos- 
phinic  acid.  P.  Nyl£n  (Z.  anorg.  Chem.,  1937, 
235,  33 — 41). — — 1 The  reaction  P0(0H)2*C02H  -f-  H^O 
->  H2C03  -r  H3P03  has  been  studied  at  20°  in  acid 
solutions  at  const,  ionic  strength.  The  reaction  is 
uniniol.  at  const.  [IP]  and  the  results  are  interpreted 
in  terms  of  a  spontaneous  and  a  H*- catalysed  hydro¬ 


lysis  of  the  undissociated  mol.  At  higher  concn.  the 
catalytic  efficiency  of  H*  appears  to  decrease. 

F.  J.  G. 


Bimolecular  mechanism  for  the  hydrolysis 
of  tert. -alkyl  halides  :  hydrolysis  of  tert .-butyl 
bromide  in  acetone.  W.  Taylor  J.C.S.,  1937, 
1853—1857;  cf.  A.,  1935,  452;  1937,  I,  417).— The 
second-order  velocity  coeff.  of  the  hydrolysis  of  BuvBr 
in  C0Me2  remains  almost  const,  in  presence  of  l  or 
2  g.  of  H20  per  100  c.c,  of  solution.  In  presence  of 
1,  2,  5,  or  10  g.  of  H20  per  100  c.c.  of  solution,  the 
equilibrium  concns.,  calc,  on  the  assumption  of 
second-order  coeffs.  for  both  reactions,  are  in  accord 
with  the  observed  vals.  J.  W.  S. 


Relative  reactivities  of  the  aliphatic  iodides. 
Interaction  of  alkyl  iodides  with  sodium  guaiac- 
oxide  in  ethyl-alcoholic  solution.  J.  A.  Mitchell 
(J.C.S.,  1937,  1792 — 1795). — The  reactions  between 
Na  guaiacoxide  and  eight  n -alkyl  iodides  are  each 
bimol.  The  variation  of  the  velocity  coeff.  ( k )  with 
initial  concn.  indicates  that  the  guaiacoxide  reacts 
through  its  ion,  the  contribution  of  the  undissociated 
mol.  being  negligible.  The  variation  of  h  with  temp, 
is  in  accord  with  the  Arrhenius  equation.  The 
reactivities  of  the  iodides  decrease  rapidly  from  Mel 
to  BuaI,  and  then  remain  almost  const.  J.  W.  S. 

Walden  inversion  :  configurational  effects  in 
the  solvolytic  reactions  of  a-phenylethyl  chloride. 

J.  Steigman  and  L.  P.  Hammett  (J.  Amer.  Chem. 
Soc.,  1937,  59,  2536 — 2542).— The  reaction  between 
CHPhMeCl  (I)  and  AcOH  at  50°  is  essentially  of  the 
first  order ;  that  between  (I)  and  NEt4’0 Ac  in  COMe2 
at  50°  is  of  the  second  order.  The  reactions  produce 
Z-phenylethyl  acetate  from  5- (I),  racemisation  being 
greater  in  the  first.  It  is  deduced  that  the  first-order 
solvolytic  reactions  of  alkyl  halides  in  H20,  EtOH, 
and  AcOH  are  probably  multimol.,  involving  several 
mols.  of  the  solvent,  and  that  the  driving  force  is 
derived  largely  from  the  energy  of  solvation  of  the 
halide  ion.  E.  S.  H. 


Rate  and  mechanism  of  hydrolysis  and  alcohol¬ 
ysis  of  tert  .-butyl  chloride.  Application  to  the 
transition  state  theory  of  solvent  effects.  .  A.  R. 
Olson  and  R.  S.  Halford  (J.  Amer.  Chem.  Soc.,  1937, 
59,  2644—2647). — BuvCl  undergoes  both  hydrolysis 
and  alcoholysis  in  EtOH-H20 ;  the  rates  are  bimol. 
and  the  reaction  does  not  involve  the  primary  breaking 
of  a  strong  linking.  The  rates  oc  the  product  of  the 
fugacities  of  the  reactants,  as  measured  by  their  v.p. ; 
the  proportionality  const,  is  independent  of  the 
solvent.  In  terms  of  transition  state  theory  the  rate  of 
reaction  must  be  determined  by  the  fugacity  of  the 
transition  state,  not  by  its  concn.  E.  S,  H. 

Gross  constants  of  the  dissolution  process  of 
solid  polyoxymethylenes. — See  A.,  II,  42. 

Theory  of  assimilation.  Ill — -V. — See  A.,  Ill, 
83. 

Comparison  of  salt  hydrates  detected  by  dis¬ 
sociation  [curves]  with  those  crystallising  from 
solution.  A.  Benrath  (Z.  anorg.  Chem.,  1937, 
235,  42 — 48). — The  curves  of  rate  of  dissociation 
against  composition  for  a  large  no.  of  hydrated  salts 
when  kept  at  const,  temp,  over  H2S04  have  been 
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plotted,  and  the  hydrates  so  indicated  compared  with 
those  which  are  known  to  be  formed  on  crystallisation. 
As  a  rule  only  the  stable  hydrates  are  indicated  by 
the  curves.  E.  J.  G. 


Kinetics  of  the  thermal  dissociation  of  the 
alkaline-earth  peroxides,  Ca02,  Sr02,  Ba02. 
A.  Bltjmenthal  (J.  Chim.  phys.,  1937,  34,  627 — 
640;  cf.  A.,  1936,  944).— From  volumetric,  tensi- 
metric;  and  gravimetric  measurements,  decomp.- 
time  curves  are  determined  at  temp,  in  the  range 
240 — 740°.  In  the  equilibrium  M02  MO  -f-  0, 
high  temp,  and  low  v.p.  favour  the  endothermic 
dissociation.  The  solid  solution  M02-M0  is  confirmed 
optically.  Rhythmic  decomp,  marked  at  the  lower 
temp,  is  due  to  transient  lowering  of  temp,  and 
dissociation  pressure,  associated  with  readsorption  of 
0.  Activation  energies  are  discussed.  I.  McA. 


Kinetics  of  wetting  and  linear  corrosion  of 
metals  in  polyphase  systems.  IV.  Metal- 
liquid-liquid  and  metal-liquid-gas.  D.  I.  Min¬ 
us  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1937,  16, 
273 — 280). — The  selective  linear  corrosion  of  Fe  along 
the  three-phase  boundary  in  the  equilibrium  systems 
Fe-aq.  R*C02H-C6H6  and  Fe-aq.  R*C02H-air  (R  is 
saturated  hydrocarbon  chain)  oc  the  surface  energy 
of  the  solute.  The  corrosion  of  the  Fe  in  the  aq. 
phase  decreases  and  in  the  C6H6  and  vapour  phase 
increases  with  increase  in  the  length  of  R. 

F.  J.  L. 

Reaction  velocity  in  the  system  solidi  +  gas 
solidn.  II.  Flow  systems.  G.  S.  Gardner 
(J.  Math.  Physics  Mass.  Inst.  Tech.,  1937,  16,  77 — 
84;  cf.  A.,  1936,  166). — The  velocity  equation 
previously  developed  for  closed  systems  has  been 
applied  to  flow  systems.  The  equation  expressing 
the  change  of  partial  pressure  of  reactant  gas  (p)  with 
time  (£)  at  any  point  in  a  tube  in  which  the  reaction 
occurs  is  :  d[(«7>„)i  —  («tp«  —  2>])1]/<K  =  -Ap! 

([(“P-)1  ~  (aO«  —  P])1!  +  B)>  where  a,  *4,  and  B 
are  consts.  Experimental  data  for  the  reaction 
between  H9S  and  Fe90o  are  in  agreement  with  theorv. 

E.  S.  H/ 

Explosivity  of  systems  containing  potassium 
permanganate  or  dichromate  and  combustible 
substances.- — See  B.,  1938,  51. 


Influence  of  hydrogen  and  deuterium  on  the 
thermal  decomposition  of  diethyl  ether  in  the 
low-pressure  region.  J.  W.  Mitchell  and  C.  N. 
Hikshelwood  (Proc.  Roy.  Soc.,  1937,  A,  162,  357 — 
*  366). — At  525°  D2  is  <01  as  efficient  as  H2  in 
activating  the  chain-free  decomp.  At  higher  temp, 
a  positive  effect  is  ascribed  to  exchange  reactions 
which  give  H*.  Experiments  made  without  the 
addition  of  N(5,  which  eliminates  the  influence  of 
chains,  show  that  D2  has  a  considerable  effect, 
although  <  that  of  H2.  G.  D.  P. 

Inhibition  by  nitric  oxide  of  the  decomposition 
of  ethane.  L.  A.  K.  Staveley  (Proc.  Roy.  Soc., 
1937,  A,  162,  557— 568).— The  initial  rate  of  thermal 
decomp,  of  C2Hg  is  reduced  by  the  presence  of  NO 
to  a  well-defined  limit.  The  effect  is  attributed  to  the 
ability  of  NO  to  suppress  reaction  chains  by  combining 
with  free  radicals  or  atoms.  Vais,  of  the  mean  chain 


length  vary  between  6  and  21,  according  to  temp,  and 
pressure.  As  only  a  small  proportion  of  activated 
C2H6  mols.  yield  radicals,  the  majority  undergoing 
rearrangement  to  give  C2H4  and  H2  directly,  the  abs. 
chain  length  must  be  high.  The  fact  that  the  mean 
chain  length  diminishes  as  the  C2H6  pressure  increases 
suggests  that  H  atoms  are  the  chain  carriers. 

G.  D.  P. 

Ozone  as  oxidising  catalyst.  X.  Analysis 
of  very  dilute  ozone.  V.  Influence  of  solvent 
on  sensitivity  of  reaction.  E.  Briner  and  E. 
Perrottet  (Helv.  Chim.  Acta,  1937,  20,  1523 — 
1528 ;  cf.  A.,  1937,  I,  260). — In  using  the  method 
previous^  described,  PrCHO  is  more  sensitive  than 
PhCHO  to  small  traces  of  03.  The  extent  of  oxidation 
depends  to  a  marked  degree  on  the  solvent,  standard 
fsooctane  giving  by  far  the  best  results.  A  connexion 
between  this  effect  and  the  antiknock  properties  of 
z’sooctane  is  suggested.  F.  L.  U. 

Kinetics  of  thermal  decomposition  of  potassium 
formate  in  presence  of  alkali  metals.  L.  C. 
Freidlin  (J.  Gen.  Chcm.  Russ.,  1937,  7,  1675 — 1682). 
— The  reaction  2HC02K  ->  K2C204  +  H2  is  catalysed 
by  K  or  K-Hg.  The  reaction  is  of  the  second  order, 
and  involves  intermediate  formation  of 
OH*CH(OK)-C02K.  R.  T. 

Oxidation  of  manganous  salts  to  permangan¬ 
ates.  D.  I,  Eristavi  (J.  Gen.  Chem.  Russ.,  1937, 
7,  1713—1720). — Oxidation  of  Mn11  to  Mnyn  by 
S208"  or  OBr'  is  possible  in  presence  of  AgN03  or 
CuS04,  respectively ;  in  absence  of  these  catalysts  the 
reactions  cannot  be  activated  by  X-rays  or  ultra-short 
waves.  R.  T. 


Multimolecular  solvolytic  reactions  :  water 
catalysis  in  the  alcoholysis  of  benzhydryl  chlor¬ 
ide.  N.  T.  Farinacci  and  L.  P.  Hammett  (J.  Amer. 
Chem.  Soc.,  1937,  59,  2542— 2546).— The  com¬ 
position  of  the  product  of  solvotysis  in  EtOH  con¬ 
taining  small  amounts  of  H20  has  been  determined ; 
the  proportion  of  CHPh2*OH  is  would  follow  from 
hydrolysis  superimposed  on  alcoholysis.  The  linear 
increase  in  rate  produced  by  H20  is  mainly  catalytic. 
The  effect  of  small  amounts  of  H20,  heptane,  and 
PhN02  on  the  rate  of  solvolysis  is  not  a  function  of 
dielectric  const,  of  the  medium.  The  rate  of  reaction 
is  reduced  nearly  to  zero  when  CHPh2Cl  and  H20  or 
EtOH  are  present  as  solutes  in  low  conch,  in  COMe2. 
The  results  support  the  view  that  the  solvolytic 
reactions  are  multimol.  E.  S.  H. 

Inhibition  by  thiol-compounds  of  autoxidation. 
J.  C.  Ghosh  and  P.  C.  Rakshit  (Biochem.  Z.,  1937, 
294,  330—335 ;  cf.  A.,  1937,  III,  104).— The  autoxid¬ 
ation  of  dissolved  NaHS03  at  pa  7*0  and  20°  is  inhibited 
by  low  concns.  of  oxidised  or  reduced  glutathione  (I), 
cystine,  cysteine  (II),  or  thiolpropionic  acid  (III). 
Approx,  equiv.  amounts  of  Cu  or  Hg  salts  counteract 
the  effect.  Inhibition  by  (I)  is  not  prevented  by 
CHJ-Ccysra.  Reduced  (I),  (II),  and  (III)  inhibit  the 
autoxidation  of  quinol  (HS  also  inhibits)  at  pK  8*0 
and  20°,  of  pyrogallol  at  7*7  and  20°,  and  of 
CO(CH2*OH)2  at  pH  7*2  and  30°,  but  higher  concns.  of 
the  inhibitors  are  required  than  with  NaHS03.  The 
amount  of  inhibitor  required  increases  but  slightly 
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when  the  substrate  concn.  is  increased.  For  inhibition 
of  the  autoxidation  of  dissolved  (II)  approx,  equimoh 
(I)  eoncn.  is  required.  The  inhibitors  act  by  forming 
complexes  with  active  0,  which  is  later  liberated  as 
mol.  02.  W.  McC. 

Acid-base  catalysis  in  the  depolymerisation 
of  dimeric  dihydroxyacetone.  R.  P.  Bell  and 
E.  C.  Baugiian  (J.C.S.,  1937,  1947— 1953).— The  re¬ 
action,  which  has  been  studied  dilatometrically  at 
25°,  is  shown  to  be  of  the  first  order  and  to  be  subject 
to  catalysis  by  acids  and  bases.  Buffers  prepared 
with  BuyC02H,  AcOH,  CH2Ph-COoH,  CH*CH-C02H, 
HC02H,  0H*CHPh*C02H,  CH2C1*C02H,  and 
CN*CH2*C02H  were  used,  and  the  various  catalytic 
consts.  were  calc.  The  catalytic  const,  of  the  un¬ 
dissociated  acid,  kA>  and  of  its  anion,  &B,  are  connected 
with  the  dissociation  const,  of  the  acid,  K ,  by 
the  empirical  relations  Z*A  —  0*2  K° 38  and 
A>b  =  5  X  10“6A“°’76.  The  catalytic  consts.  &1Ij0. 
and  &0H'  are  1*72  and  4*03  x  10 7,  respectively,  the 
former  val.  agreeing  with  data  obtained  with  HC1  as 
catalyst.  The  “  spontaneous  ”  rate  due  to  H20  mols. 
is  0*00255,  from  which  &Hlo  is  4*6  X  10-5.  The  inter¬ 
pretation  of  JcUi o  is  discussed,  but  it  cannot  be  decided 
whether  catalysis  by  H20  mols.  represents  acid  or 
basic  catalysis  or  both.  C.  R.  H. 

Reaction  mechanism  of  catalase  and  peroxid¬ 
ase  in  the  light  of  the  theory  of  chain  reactions. — 
See  A.,  Ill,  72. 

Decomposition  of  hydrogen  peroxide  by  car¬ 
bon.  V.  Sihvonen  (Suomen  Kem.,  1937,  10,  B, 
25 — 26). — The  catalytic  decomp,  of  H202  by  laminar 
and  microcryst.  graphite  and  by  sugar  C  is  decreased 
in  presence  of  2x-H2S04  and  increased  in  presence  of 
2x-NaOH.  The  gas  evolved  contains  some  C02, 
especially  at  higher  temp.,  and  is  <  the  vol.  corre¬ 
sponding  with  the  decrease  in  [H^J,  indicating  that 
some  02  is  adsorbed  by  the  C.  The  temp,  coeff.  of 
the  decomp,  by  graphite  is  >  that  for  decomp,  by 
sugar  C.  The  catalytic  effect  is  made  irregular  by  the 
protective  action  of  gas  bubbles  on  the  C.  Adsorption 
isotherms  for  1°,  20°,  and  80°  have  been  deduced. 

J.  W.  S. 

X-Ray  examination  of  copper-magnesium 
oxide  catalysts.  G.  G.  Joris,  J.  Verhulst,  and 
H.  S.  Taylor  (Bull.  Soc.  chim.  Belg.,  1937,  46,  393 — 
407 ;  cf.  A.,  1937,  I,  524). — The  oxide  mixtures 
CuO  :  4MgO  and  CuO  :  2MgO  were  prepared  by  five 
different  methods,  from  oxides  and  by  pptn.  and  co- 
pptn.  of  the  hydroxides  followed  by  ignition,  and  the 
catalyst  formed  by  reduction  in  H2  at  200°.  The 
X-ray  spectra  (K a  line)  of  the  hydroxide,  oxide,  and 
catalyst  mixtures  were  measured  ;  they  vary  enor¬ 
mously  with  the  mode  of  prep.  For  hydroxide  and 
oxide  mixtures  (1:4)  prepared  by  co-pptn.  the 
spectra  contain  no  lines  corresponding  with  Cu(OH)2 
or  CuO,  respectively;  in  the  corresponding  catalyst 
the  Cu  is  extremely  finely  divided.  All  other  mixtures 
gave  spectra  containing  characteristic  lines  of  both 
Cu,  CuO,  or  Cu(OH)2  and  MgO  or  Mg(OH)2.  K.  S. 

Catalytic  properties  of  rhenium.  VI.  De¬ 
composition  of  methyl  alcohol  over  rhenium. 
M.  S.  Platonov,  V.  I.  Tomilov,  and  E.  V.  Tur  (J. 


Gen.  Chem.  Russ.,  1937,  7,  1803 — 1804). — Re  de¬ 
hydrogenation  catalysts  cannot  be  used  for  the  prep, 
of  CH20  from  Me  OH,  as  they  also  catalyse  dehydro¬ 
genation  of  CH20.  High  yields  of  CH20  are  obtained 
at  400°,  with  high  flow  velocity,  using  Re  catalysts 
poisoned  with  H2S  or  As203.  R.  T. 

Sorptional  and  catalytic  properties  of  active 
manganese  dioxide,  with  respect  to  substances 
in  the  gaseous  or  vapour  phase.  31.  Influence 
of  admixture  of  electrolytes  on  the  catalytic 
activity  of  manganese  dioxide.  E.  V.  Alexeev- 
ski  and  A.  S.  Soskind  (J.  Gen.  Chem.  Russ.,  1937, 
7,  1683 — 1686). — The  activity  of  Mn02  catalysts  of 
oxidation  of  CO  in  damp  air  is  abolished  by  addition 
of  0*05  g.-equiv.  of  alkali  or  alkaline -earth  hydroxides, 
chlorides,  nitrates,  sulphates,  or  carbonates  per  g.-mol. 
of  Mn02.  The  anti- catalytic  activity  falls  in  the 
series  Na  >  K  >  Li,  and  Ba  >  Sr  >  Ca,  and  OH1  > 
C03",  SO/'  >  Cl'  >  N03'.  R.  T. 

Thermal  effect  on  the  catalyst  of  the  water- 
gas  reaction.  M.  Kurokawa  and  Y.  Takenaka 
(J.  Soc.  Chem.  Ind.  Japan,  1937,  40,  347b). — The 
resisting  property  of  Fe203  catalyst  is  increased  by 
addition  of  Cr2Oa,  and  the  further  addition  of  MgO 
gives  more  refractoriness.  A  catalyst  containing 
Fe203 :  Cr203 :  MgO  in  the  ratio  1 :  0*1 :  0*03  is  the  least 
sensitive  to  lieat  and  most  active  in  conversion. 

C.  R.  H. 

Catalytic  properties  of  cerium  oxide.  S.  B. 
Anisimov  (J.  Gen.  Chem.  Russ.,  1937,  7,  1931 — 1934). 
— Ce02  and  Ce203  act  as  dehydrogenating  catalysts 
of  EtOH  at  300 — 500°,  the  reactions  being  probably 
2EtOH  2MeCHO  ->  EtOAc ;  2EtOAc  COMe2  + 
C02  +  C2H4  +  EtOH.  No  hydrogenating  activity 
wras  found  writh  a  C2H4-H2  mixture  at  450°.  R.  T. 

Inhibition  of  corrosion  by  mixtures  of  passiv- 
ators.  A.  V.  Soloviev  (Bull.  Acad.  Sci.  U.R.S.S.,  1937, 
Ser.  Chim.,  771 — 788). — The  corrosive  action  on  cast Fe 
and  steel  of  aq.  NaCl  containing  passivators  has  been 
examined.  Na2C03,  K^C^O?,  Na2Si03,  and  NaN02 
delay  corrosion,  whilst  NaOAc  accelerates  it.  The 
retarding  action  of  Na2C03  is  much  increased  by  the 
presence  of  NaN02.  In  presence  of  a  mixture  of 
Na2Si03  and  NaN02  a  film  is  formed  on  the  metal, 
which  protects  it  from  corrosion  and  progressively 
thickens.  This  mixture  renders  passive  Fe,  Cu,  Ni, 
Zn,  and  Cd.  The  anodic  and  cathodic  polarisations 
in  a  solution  of  0*lN-NaNO2  +  0*lN-Na2SiO3  of  Fe 
in  contact  with  Cd,  Pb,  Zn,  Cu,  and  Ni  have  been 
measured.  On  making  contact,  the  electrochemical 
potentials  of  the  metals  approach.  R.  C. 

Catalytic  action  of  ozone  in  the  oxidation  of 
aldehydes  ;  influence  of  the  peracid.  E.  Briner 
and  E.  Perrottet  (Arch.  Sci.  phys.  nat.,  1937,  [v], 
19,  Suppl.,  101 — 104;  cf.  A.,  1937,  I,  321). — The  rate 
of  absorption  of  02  on  shaking  with  a  solution  of 
PhCHO  in  petroleum  is  considerably  increased  in 
presence  of  1  in  107  of  03.  Presence  of  peracid  in  the 
PhCHO  facilitates  oxidation.  A.  J.  E.  W. 

[Catalytic]  oxidation  of  methane  at  high 
pressures.— See  B.,  1938,  35. 
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Optimum  concentration  of  sulphur  dioxide 
in  the  contact  process  of  sulphuric  acid  pro¬ 
duction. — See  B.,  1938,  50. 

Inactivation  of  ammonia  catalysts  by  lubric¬ 
ating  oils. — See  B.,  1938,  50. 

Preparation  and  use  of  copper-nickel  catalyst. 
— See  B.,  1938,  51. 

Effect  of  oxygen  and  reduced  nickel  on  the  cata¬ 
lytic  action  of  hydrogen  bromide  on  the  isomeris¬ 
ation  of  isostilbene  to  stilbene. — See  A.,  II,  48. 

Influence  of  catalysts  on  oxidation  of  oils. — 
See  B.,  1938,  20. 

Hydrogenation  [of  aromatic  compounds]  in 
presence  of  catalytic  alloys  at  high  pressures. — 
See  B.,  1938,  36. 

Reaction  mechanism  at  a  graphite  electrode. 
Y.  Sihvonen  [with  (Frl.)  S.  Wilska,  (Frl.)  U. 
Lehinen,  U.  Yltia,  and  T.  Aalto]  (Suomen  Kem., 
1937,  10,  B,  27). — In  the  a.c.  electrolysis  of  dil. 
H2S04  between  Pt  plate  electrodes  traces  of  H202 
are  formed,  the  yield  increasing  with  increasing  c.d. 
and  period  of  alternation  to  a  max.  of  about  10%  of 
the  amount  of  H2  and  02  evolved.  The  latter  is  < 
theoretical  for  the  current  consumption.  When  02 
is  introduced  through  pores  in  a  graphite  cathode  in 
dil.  H2S04  slight  H202  formation  occurs,  and  the 
yield  reaches  a  limiting  val.  (c)  in  a  few  hr.  (c)  increases 
with  increasing  c.d.  but  is  <  the  concn.  obtained  when 
02  is  passed  through  a  Pt  mesh  cathode.  The  station¬ 
ary  state  is  attributed  to  equilibrium  between  the 
reactions  2H  +  02  ->  H202  and  2H  +  H^Oa  ->  2H20. 
Electrolysis  of  acid,  alkaline,  or  neutral  solutions 
containing  CIO/  using  graphite  electrodes  yields  no 
CIO/.  Similarly  no  S208"  is  formed  at  a  graphite 
anode  in  cone.  H2S04,  the  main  anodic  products  being 
C02  and  CO,  admixed  with  02  only  when  dil.  acid  and 
a  high  c.d.  are  used.  After  prolonged  electrolysis 
in  dil.  H2S04  an  oxidation  product  of  the  graphite  is 
produced  which  yields  colour  reactions  with  KI  and 
diphenylamine  sulphate.  These  reactions  are  also 
obtained  after  graphite  has  been  soaked  in  H202  and 
washed  and  after  the  action  of  H20  vapour  on 
graphite  at  750°.  It  is  not  obtained  with  sugar  C. 

J.  W.  S. 

Production  of  ozone  by  electrolysis.  Electro¬ 
lysis  at  low  temperature.  E.  Briner,  R.  Hjefeli, 
and  H.  Paillard  (Helv.  Chim.  Acta,  1937,  20,  1510 — 
1523). — By  using  solutions  of  eutectic  composition 
the  electrolytic  production  of  03  at  temp,  down  to 
—75°  has  been  studied.  Electrolysis  of  38%  H2S04 
at  — 67°  gives  03  at  a  concn.  of  about  15%,  and 
with  a  current  yield  of  8-5%.  HC104  (11*3  mol.-%) 

at  — 55°  gives  results  almost  as  good.  Much  poorer 
yields  are  obtained  from  H3P04,  KOH,  and  NaOH. 
HN03  furnishes  no  03.  Whilst  the  current  yield 
increases  with  the  c.d.  between  10°  and  — 5°,  at  the 
lowest  temp,  there  is  an  optimal  c.d.  Owing  to  the 
greatly  increased  resistance  of  the  solutions  at  low 
temp.,  the  energy  yields  are  in  all  cases  <  those 
given  by  silent  discharge  methods.  F.  L.  U. 

Higher  oxygen  compounds  of  iron.  II.  Elec¬ 
trochemical  preparation  of  higher  oxygen  com¬ 


pounds  of  iron,  and  their  analysis.  B.  A.  Petrov 
and  B.  F.  Ormont  (J.  Gen.  Chem.  Russ.,  1937,  7, 
1690 — 1694). — The  anolyte  obtained  in  electrolysis  of 
40%  NaOH  at  35°  (Fe  electrodes)  contains  FeYI,  but 
not  Fe11,  Fe11,  or  Fe™1.  The  solutions  are  analysed 
by  an  iodometric  method.  R.  T. 

Electrochemical  researches  on  titanium.  M. 
Haissinsky  and  (Mme.)  Emmanuel-Zavizziano  (J. 
Chim.  phys.,  1937,  34,  641 — 648). — At  room  temp, 
with  Pt  anode,  aq.  acid  solutions  of  Ti  salts  have  been 
electrolysed,  [Ti],  pn>  additants,  cathode,  and  c.d. 
being  varied.  With  the  sulphate,  when  acidity  and 
c.d.  are  adjusted  to  prevent  pptn.  of  basic  Ti  salts,  a 
Ti  peroxide  is  recovered  at  the  anode,  and  Ti111  or 
pertitanic  acid  derivatives  remain  in  solution.  NH4 
fluotitanate  (Pb  cathode)  yields  TiO.  With  the 
tartrate,  and  sulphate  in  excess  of  Na2SO4,10H2O  (cf. 

A. ,  1936,  1468),  giving  Ti  as  an  anionic  complex, 

metallic  Ti  is  obtainable.  Optimum  conditions  are 
developed,  including  addition  of  H202.  Cathode 
influence,  and  direct  measurement  (Poggendorf)  using 
the  Hg2Cl2  electrode,  prove  that  a  high  negative 
cathode  potential  favours  liberation  of  TilY  and 
decreases  during  its  deposition.  I.  McA. 

Electrolytic  preparation  of  ammonium  per¬ 
sulphate. — See  B.,  1938,  51. 

Electroplating  aluminium  on  metals. — See 

B. ,  1938,  70. 

Penetration  of  electrolytes  used  in  the  anodic 
oxidation  of  aluminium. — See  B.,  1938,  71. 

Electrodeposition  of  nickel-cobalt  alloys. — 
See  B.,  1938,  70. 

Electrodeposition  of  copper-nickel-zinc  alloys 
from  cyanide  solutions. — See  B.,  1938,  70. 

Behaviour  of  alloy  anodes  in  deposition  of 
silver-cadmium  alloys  from  cyanide  baths. — 
See  B.,  1938,  70. 

Electrolytic  reduction  of  ferric  sulphate  in 
presence  of  titanium  sulphate. — See  B.,  1938, 
75. 

Electrolysis  of  mixtures  of  salts  of  fatty  acids 
with  halides  and  nitrates. — See  A.,  II,  40. 

Photochemical  union  of  hydrogen  and  chlor¬ 
ine.  V.  Reaction  at  low  pressures.  Effect 
of  light  intensity  in  the  absence  of  oxygen. 
G.  V.  V.  Squire  and  A.  J.  Allman d.  VI.  Mechan¬ 
ism  of  the  reaction  at  low  hydrogen  pressures 
in  the  absence  of  oxygen.  H.  C.  Craggs,  G.  V.  V. 
Squire,  and  A.  J.  Allman d.  VII.  Effect  of  water 
vapour  on  the  reaction  at  low  pressures.  H.  0. 
Craggs  and  A.  J.  Allmand  (J.C.S.,  1937,  1869 — 
1877,  1878—1889,  1889— 1891).— V.  Vais,  of  the 
intensity  exponent  (n  in  the  equation  :  rate  =  &/0"), 
determined  for  varying  Cl2  pressures,  pci,  (0*11 — 
450  mm.),  and  at  low  H2  pressure,  pJEj  (approx.  0*1 
mm.),  vary  between  0*05  and  1,  the  val.  decreasing 
with  increase  in  Rnd  with  increase  in  radiation 
intensity.  The  use ’of  strongly  absorbed  radiation 
leads  to  a  lower  val.  of  n  than  weakly  absorbed 
radiation.  Rate  of  reaction  and  quantum  yield  pass 
through  a  max.  with  increase  in  peu  and  then  fall 
rapidly.  Possible  experimental  errors  due  to  varying 
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pnt  and  temp,  during  insolation  and  reaction  are 
critically  discussed. 

VI.  At  high  pc]i  the  fall  in  the  val.  of  n  with 

increasing  radiation  intensity  is  suspended  over  a 
finite  intensity  range,  during  which  n  remains  const, 
at  0*5,  and  the  quantum  yield  oc  Pa~2.  The 
influence  of  added  HC1  is  complex,  retardation  taking 
place  when  the  rate  of  reaction  in  absence  of  HC1  is 
high,  and  acceleration  when,  in  absence  of  HC1,  it 
is  low.  The  results  are  explained  by  assuming  the 
existence  of  Cl3.  When  n  ==  1  the  reaction  chains 
are  terminated  by  adsorption  of  Cl  atoms  and  Cl3 
radicals  on  the  vessel  walls.  Vais,  of  n  between 
1  and  0-5  are  due  to  gaseous  reactions  2C13  3C12  and, 

probably,  Cl  -f-  Cl3  ->  2C12.  Vais,  of  n  <  0-5  are 
the  result  of  localised  illumination  and  of  retarded 
diffusion  of  Cl  atoms  out  of  this  zone  into  the  dark 
space  in  the  reaction  cell. 

VII.  At  total  pressures  1*7 — 2*5  mm.,  H20  retards 

the  reaction.  This  is  probably  due  to  adsorption  of 
a  Ho0  film  on  the  surface  of  the  reaction  vessel  which 
accelerates  the  catalytic  action  of  the  walls  on  Cl 
atoms.  C.  R.  H. 

Photographic  image  of  a  dark  hot  body  in 
darkness.  T.  Tak£uchi  and  T.  Sugita  (Proc. 
Imp.  Acad.  Tokyo,  1937,  13,  358 — 359). — The  image 
of  a  hot,  dark  body  projected  on  a  phosphorescent 
plate  excited  by  filtered  ultra-violet  light  can  be  trans¬ 
ferred  by  contact  to  a  panchromatic  plate,  which  is 
then  developed  as  usual.  F.  R.  G. 

Validity  of  the  Bunsen-Roscoe  law  for  the 
photographic  action  and  course  of  the  density 
curves  of  long-wave  Rontgen  rays.  E.  Mulbach 
(Z.  wiss.  Phot.,  1937,  36,  269 — 282). — The  reciprocity 
law  is  fulfilled  for  the  Ag  La1  line  (X  =  4*146  A.)  and 
the  W  JJ/oq  line  (X  —  6*969  a.),  according  to  experi¬ 
ments  with  widely  varying  I  and  tf  giving  lovr 
densities;  the  Schwrarzschild  exponent  p  therefore 
=  1.  No  threshold  vals.  have  been  detected.  The 
density  curves  become  progressively  less  steep  with 
increasing  X.  J.  L. 

Reactivity  of  selenium  in  light  and  darkness. 
S.  E.  Sterzel  and  I.  Afzelius  (Svensk  Kem.  Tidskr., 
1937,  49,  2S1 — 284). — The  rate  of  attack  of  Se  rods 
by  aq.  Na2S03  is  increased  by  illumination.  Con¬ 
tinuous  illumination  has  a  greater  effect  than  inter¬ 
mittent.  M.  H.  M.  A. 

Photochemical  decomposition  of  potassium 
cohaltioxalate.  J.  G.  Murgulescu  (Bui.  Soc. 
Stiin^e  Cluj,  1935,  8,  193—203;  Chem.  Zentr.,  1936, 
i,  4669). — The  reaction  2K3[Co(C204)3]  -> 
2K2[Co(C204)2]  -f-  K2C204  +  2C02  in  the  presence  of 
excess  of  K2Cr04  is  of  zero  order  for  light  of  X  >313  mp. 
The  limiting  quantum  yield  is  2.  .  J.  S.  A. 

Photochemical  reaction  of  dichromates  with 
formates.  P.  Wulff  and  H.  Ammann  (Compt. 
rend.  IX  Congr.  int.  Phot.  sci.  appl.,  1935,  10  pp. ; 
Chem.  Zentr.,  1936,  i,  4668— 4669).— HCrO/  and 
Cr207"  are  reduced  completely  to  Cr“’  by  HC02H  + 
HC02Na  at  pH  2*5  under  the  influence  of  filtered  Hg 
light,  whereas  Cr04"  is  not  photochemically  reduced. 
The  rate  of  reduction  is  independent  of  [Cr207"] 
and  of  temp.,  but  highly  dependent  on  the  concn.  of 


acceptor.  MoVI  has  a  pronounced,  Fe  a‘  weak, 
catalytic  influence.  The  primary  reaction  is  con¬ 
sidered  to  be  either  Cr207"  -j-  Cr04"  +  Cr03  or 

HCr04'  +  /iv  OH'  +  Cr03,  Cr03  being  hydro¬ 
lysed  unless  immediately  reduced.  The  character¬ 
istics  of  the  reaction  are  related  to  the  photographic 
dichromate  processes.  J.  S.  A. 

Photochemistry  of  alkyl  nitrites.  HI.  H.  W. 
Thompson  and  F.  S.  Dainton  (Trans.  Faraday  Soc., 
1937,  33,  1546—1555;  cf.  A.,  1936,  544,  1178).— 
Previous  work  on  the  absorption  spectra  and  photo¬ 
chemical  decomp,  of  Me,  Et,  $ec.-Bu,  and  isoamyl 
nitrites  has  been  extended  to  include  Pra,  Pr^,  Bu^,  and 
cyctohexyl  nitrites.  The  decomp,  products  have  been 
analysed  and  a  mechanism  of  reaction,  involving  the 
primary  fission  of  the  radical  NOH  and  the  formation 
of  aldehydes  or  ketones,  and  in  some  cases  of  un- 
saturated  hydrocarbons,  has  been  advanced.  The 
v.p.  curves  of  the  alkyl  nitrites  studied  have  been 
determined.  E.  S.  H. 

Mechanism  of  sensitisation  of  photochemical 
reactions  by  dyes,  especially  assimilation.  G. 
Scheibe  (Natunviss.,  1937,  25,  795). — Positive  ions  of 
dyes  are  often  polymerised  above  a  certain  concn.  (A., 
1937,  I,  165).  Since  the  polymerised  dye  may  be 
composed  of  several  hundred  single  mols.  there  is  the 
possibility  of  the  simultaneous  absorption  of  many 
light  quanta  by  the  polymeride.  There  is  energy 
exchange,  if  not  electron  exchange  between  the 
electrons  of  the  polymeride,  and  this  exchange  occurs 
without  loss  of  energy,  since  light  absorbed  is  re¬ 
emitted  practically  without  change  of  X.  This 
absorbed  energy  can  be  given  up  by  collision,  as  is 
showrn  by  the  marked  decrease  in  intensity  of  the 
fluorescence  at  higher  concns.  of  dye.  It  can  there¬ 
fore  be  assumed  that  a  foreign  mol.  wrhich  is  coupled 
closely  enough  writh  this  polymeride  (absorption  unit) 
could  take  up  a  large  no.  of  quanta  simultaneously 
with  or  very  shortly  after  the  absorption  unit.  There 
is  thus  the  possibility  of  a  concn.  of  quanta  in  the 
foreign  mol.,  and  the  formation  of  very  short-lived 
intermediate  products  at  energy  levels  wrhich  could 
never  be  reached  by  the  direct  absorption  of  light 
quanta.  This  theory  may  be  used  to  explain  the 
process  of  assimilation,  the  absorption  unit  here 
consisting  of  about  2500  chlorophyll  mols.  It  will 
also  explain  the  nature  of  the  spectra  of  substances 
with  conjugated  double  linkings,  and  the  photo¬ 
sensitisation  of  Ag  salts  by  dyes.  A.  J.  M. 

Salt  effects  on  the  total  light  emitted  by  a 
chemiluminescent  reaction. — See  A.,  Ill,  69. 

Production  of  highly  concentrated  emanation 
preparations.  0.  Werner  (Strahlenther.,  1936, 
55,  1S5— 190;  Chem.  Zentr.,  1936,  i,  4126).— 
JBy  using  dry  preps,  of  Ra  dispersed  as  RaC03  on 
Fe(OH)3  (cf.  Hahn  and  Heidenhain,  A.,  1926,  332), 
in  place  of  solutions,  an  S0%  yield  of  Rn  is  obtain¬ 
able.  J.  S.  A. 

Action  of  chemical  agents  in  the  preparation 
of  pure  water.  F.  Rimattei  and  J.  Petit  (Bull. 
Soc.  Chim.  biol.,  1937,  19,  1419 — 1424). — Distillation 
of  canal-H20  in  a  Pyrex*  glass  apparatus  produces 
a  fairly  good  conductivity  H20  'but  the  results  are 
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variable.  By  the  addition  of  80  c.c.  of  0*1n-H]2SO4  + 
14  c.c.  of  .0Tn-K2Ct2O7  to  2  1.  of  canal-H20  followed 
by  the  use  of  50  c.c.  of  saturated  aq.  Ba(OH)2  in 
series,  conductivity  H20  can  bo  regularly  obtained 
with  k  =  0-85  X  10~6.  P.  G.  M. 

Dehydration  of  hydrated  salts  containing  both 
water  and  hydrogen  peroxide  of  crystallisation. 
G.  R.  Levi  and  F.  Battaglino  (Gazzetta,  1937, 
67,  659 — 663).— When  Na2S04,  Na3P04,  and  Na4P207, 
containing  both  H20  and  H202  of  crystallisation, 
are  dehydrated  under  suitable  conditions  the  H20 
is  more  readily  eliminated  than  the  H202.  0.  J.  W. 

Preparation  of  large  single  crystals  of  sodium 
chloride.  H.  Walther  (Rev.  Sci.  Instr.,  1937, 
£ii],  8,  406 — 408). — An  apparatus  for  making  single 
crystals  of  NaCl  2  x  30  cm.  is  described.  The  crystal 
is  formed  in  the  melt  of  NaCl  (30°  above  m.p.)  on  the 
end  of  a  Pt  rod  which  is  raised  (5  cm.  per  hr.)  and  rot¬ 
ated  (10  revs,  per  hr.)  continuously;  the  temp, 
gradient  is  obtained  by  means  of  an  air  stream  from 
a  circular  nozzle  surrounding  the  growing  crystal. 
The  orientation  of  the  crystal  can  be  predetermined 
by  placing  a  seed  crystal  on  the  Pt  rod.  F.  J.  L. 

Action  of  alkali  hydroxides  on  cupric  hydrox¬ 
ide.  M.  Pai6  (Compt.  rend.,  1937,  205,  1063 — 
1065). — Dil.,  instead  of  cone.,  solutions  of  alkali 
hydroxides  have  been  used  and  the  absorption 
spectra  and  electrochemical  properties  of  Cu(OH)2 
in  these  alkali  solutions  investigated.  The  solubilities 
in  NaOH  and  KOH  are  very  similar  and  very  dil. 
solutions  absorb  very  little  Cu.  The  Cu  forms  com¬ 
plex  ions  of  the  type  [Cu(OH)4]Na2  and  [Cu(OH)4]K2 
and  the  absorption  spectra  are  almost  identical  in  the 
two  cases.  J.  A.  D. 

Bromocupric  complexes.  A.  Silberstein 
(Compt.  rend.,  1937,  205,  909 — 911;  cf.  A.,  1936, 
669). — The  prep,  of  the  complex  salts 
(NH4)2[CuBr4,2X]  (X  =  NH3,  C5H5N,  NH2Ph ,  and 
o-C0H{lMe*NH2)  is  described,  and  their  d  are  given. 
The  X-ray  powder  diagram  of  (NH4)2[CuBr4,2NH3] 
lias  the  same  lines  as  that  of  NH4Br,  with  different 
intensities;  the  structure  is  cubic  (a  8*14  a.);  space- 
group  D\i .  A.  J.  E.  W. 

Breakdown  and  reduction  products  of  silver 
permanganate.  F.  Hein  (Z.  anorg.  Chem.,  1937, 
235,  25 — 32). — The  products  of  reduction  of  AgMn04 
at  room  temp,  and  of  its  decomp,  at  100°  are  definite 
compounds,  in  some  cases  giving  a  characteristic 
X-ray  diagram.  They  are  :  AgMn02  (I) ;  AgMn0233 
or  3Ag20,2Mn203,2Mn02,0  (II);  Ag2Mn205,H20 

(III);  AgMn02.g3  or  8Ag20,15Mn02,Mn03,0  (IV); 
and  AgMnO2.94,0*5H2O  or 

8Ag20,15Mn02,Mn03,60,8H20  (V).  (I)  and  (III) 
are  obtained  by  the  prolonged  and  initial  action  of 
H2  on  aq.  AgMn04  respectively,  (II)  by  the  action 
of  dil.  H202  on  aq.  AgMn04,  (IV)  by  decomp,  of  dry 
AgMn04  at  100°,  and  (V)  by  decomp,  of  AgMn04  at 
100°  in  presence  of  a  little  H20.  (II),  (IV),  and  (V) 

all  contain  “  inactive  ”  0  which  is  evolved  as  02  on 
treatment  with  HoC204  in  presence  of  H2S04. 

F.  J.  G. 

Reactions  in  the  solid  state  at  high  temper¬ 
atures.  XV.  Formation  of  strontium  alumin- 


ates  from  the  oxides  in  the  solid  state.  W. 
Jander  and  A.  Krieger  (Z.  anorg.  Chem.,  1937, 
235,  89 — 96) — The  conclusions  of  Lagerqvist  et  al . 
(A.,  1937,  I,  554)  regarding  the  compounds  formed 
in  the  system  Sr O-A^O-j  have  been  confirmed. 
When  SrC03  and  A1203  are  heated  at  900 — 1200° 
in  C02  in  any  proportions  the  first  product  is  always 
Sr0,Al203,  and  this  is  then  more  slowly  transformed 
into  3Sr0,Al203.  The  other  two  compounds  are  not 
formed  on  prolonged  ignition  at  1200°.  F.  J.  G. 

Corrosion  of  zinc  in  distilled  water  alone  and 
in  presence  of  a  gaseous  atmosphere.  M.  F. 
Taboury  and  E.  Gray  (Compt.  rend.,  1937,  205, 
985 — 987). — The  products  of  slow  reaction  of  Zn 
and  H20  in  absence  of  a  gas  are  H2  and  Zn(OH)2; 
in  presence  of  air  reaction  is  relatively  rapid  and  the 
products  are  3Zn0,C02,2H20  and  4Zn0,C02,3H20 ; 
in  presence  of  C02,  Zn  acquires  a  protective  film. 

E.  S.  H. 

Powdered  zinc  and  cadmium  for  X-ray  scatter¬ 
ing.  W.  A.  Bruce  (Rev.  Sci.  Instr.,  1937,  [ii], 
8,  451). — Strain -free  crystals  of  Zn  of  size  <10-4 
cm.  are  obtained  by  distilling  powdered  Zn  at  413° 
along  a  Pyrex  tube  with  a  temp,  gradient  of  10°  per 
cm.  Similar  Cd  crystals  are  obtained  by  distillation 
at  317°.  F.  J.  L. 

Chemistry  and  morphology  of  basic  salts  of 
bivalent  metals.  VI.  Basic  cadmium  chlor¬ 
ides.  W.  Feitknecht  [with  W.  Gerber]  (Helv. 
Chim.  Acta,  1937,  20,  1344—1372;  cf.  A.,  1937, 
I,  225). — By  incompletely  pptg.  CdCl2  solutions 
with  aq.  NaOH  or  NH3,  or  by  treating  pptd.  Cd(OH)2 
with  aq.  CdCl2,  a  series  of  basic  chlorides  varying 
in  composition  from  CdCl2,Cd(OH)2  to  CdCl2,4Cd(OH)2 
is  obtained.  Five  of  these  are  individuals  which, 
whilst  susceptible  to  small  variations  in  composition, 
exhibit  characteristic  forms  and  distinct  X-ray  pat¬ 
terns.  F.  L,  U. 

Crystalline  boric  oxide.  L.  McCulloch  (J. 
Amer.  Chem.  Soc.,  1937,  59,  2650— 2652).— Cryst. 
Bo03  has  been  obtained  by  keeping  fused  B203  (con¬ 
taining  8 — 15%  H20)  at  225 — 250°  for  some  days. 
By  “  seeding  ”  the  liquid  the  change  occurs  immedi¬ 
ately.  Anhyd.  cryst.  B203  has  d  2-42,  m.p.  460 — 
470° ;  the  solubility  curve  in  H20  has  been  deter¬ 
mined.  E.  S.  H. 

Preparation  of  aluminium  sulphide  in  benzine 
solution.  S.  M.  Veller  (J.  Gen.  Chem.  Russ., 
1937,  7,  1819 — 1820). — A12S3  is  pptd.  by  H2S  from  a 
solution  of  Al  naphthenate  in  benzine.  R.  T. 

Hydrates  of  aluminium  fluoride.  V.  S.  Jatlov 
and  A.  I.  Zelinskaja  (J.  Gen.  Chem.  Russ.,  1937, 
7,  1787 — 1790). — The  existence  of  A1F3,0*5,  3,  and 
9H20,  but  not  1  and  3*5H20,  is  confirmed.  R.  T. 

Gallium.  V.  W.  Pugh  (J.C.S.,  1937,  1959— 
1962). — The  prep,  and  physical  properties  of  the 
following  complex  gallijlworides  are  described : 
[M^OLlfGaFs^O],  where  M  =  Mn,  Co,  Ni,  Cu, 
Zn,  and  Cd;  Ba3[GaF6]2,H2^  5  3SrF2,GaF3,'3H20 ; 
Ag3[GaF6],10H2O ;  Tl2[GaF5,H^O].  C.  R.  H. 

Rare  earths.  XLVII.  Preparation  of  the  an¬ 
hydrous  iodides  of  the  rare  earths.  W.  A. 
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Taebel  and  B.  S.  Hopkins  (Z.  anorg.  Chem.,  1937, 
235,  62 — 64). — Anliyd.  iodides  of  La,  Ce,  Pr,  Nd, 
Sm,  and  Yb  have  been  prepared  by  heating  the  oxides 
with  NH4I  at  400°,  the  excess  of  the  latter  being 
removed  by  sublimation  in  vac.  at  190°.  They  are 
green  powders,  very  hygroscopic,  and  readily  sol. 
in  C5H5N  and  EtOH.  On  exposure  to  air  they  form 
basic  salts.  F.  J.  G. 

Preparation  and  crystal  structure  of  the  com¬ 
pounds  T1A1F4  and  Tl^AlF^  C.  Brosset  (Z. 
anorg.  Chem.,  1937,  235,  139 — 147). — By  the  inter¬ 
action  of  T1F  and  A1F3  in  aq.  HF  the  compounds 
T1A1F4  (p  6-09)  and  T12A1F5  (p  5-53)  are  formed. 
The  compound  T13A12F9  (A.,  1909,  ii,  236)  could  not 
be  obtained  and  was  probably  a  mixture.  T1A1F4 
is  tetragonal,  a  3*61,  c  6-37  a.;  space-group  D\h . 
T12A1F5  is  rhombic,  a  10*06,  b  8*24,  c  7*46  a.,  with 
four  mols.  in  the  unit  cell ;  space-group  D£.  In  both 
structures  A1F6  octahcdra  are  present;  in  T1A1F4 
four,  and  in  T12A1F5  two,  of  the  F  ions  are  common  to 
two  octahcdra.  F.  J.  G. 

Silicates.  VH.  Magnesium  metasilicate  ob¬ 
tained  by  the  thermal  decomposition  of  talc. 
E.  Thilo  (Ber.,  1937,  70,  [B],  2373— 2381).— Meta¬ 
talc  (I),  MgSi03,  obtained  by  Haraldsen  by  the 
ignition  of  talc,  is  also  obtained  from  olivine  +  Si02 
or  from  MgO  +  Si02  at  1250°  by  reaction  in  the  solid 
state.  In  presence  of  LiF  as  mineralisator,  (I)  is 
transformed  at  790°  into  enstatite  (II)  whilst  under 
these  conditions  amorphous  Si02  gives  quartz.  Con¬ 
version  of  (II)  into  (I)  at  1250°  is  not  observed  even 
after  addition  of  MgO,  Si02,  or  (I).  The  pronounced 
tendency  is  for  (II)  to  pass  into  clinoenstatite  (III). 
The  Rontgen  diagrams  of  the  products  obtained  from 
talc  and  the  molten  chlorides  of  bivalent  metals  show 
that  only  (I)  is  formed  with  MgCl2  at  about  800° 
whereas  with  CoCl2  and  MnCl2  a  mixture  of  (I)  and 
(II)  possibly  containing  (III)  results.  H.  W. 

Reactions  of  silicates  with  sulphur  dioxide. 
T.  von  TakAts  (Glastech.  Ber.,  1936,  14,  103 — 105; 
Chem.  Zentr.,  1936,  i,  4345).— Silicates  react  with 
S02  readily  at  300—550°,  sulphates  being  formed  in 
presence  of  02.  Failures  in  Pb-rich  glazes  may  be 
attributed  to  the  formation  of  PbS04.  J.  S.  A. 

Chemistry  of  germanium.  E.  Einecke  (Chem.- 
Ztg.,  1937,  61,  989—991,  1011— 1014).— A  summary 
and  bibliography.  J.  W.  S. 

Zirconium  and  its  compounds.  E.  I.  Kretsch 
(J.  Appl.  Chem.  Russ.,  1937,  10,  1931 — 1947). — A 
review,  R.  T. 

Preparation  and  properties  of  bismuth  sub¬ 
iodides. — See  B.,  1938,  102, 

Reduction  of  chromic  oxide  by  hydrogen 
and  solid  carbon.  W.  Baukloh  and  G.  Henke 
(Z.  anorg.  Chem,,  1937,  234,  307— 310).— With  a 
rapid  current  of  thoroughly  dried  H2,  Cr203  is  reduced 
appreciably  at  1000°  and  completely  in  6  hr.  at 
1400°.  Admixture  of  finely- divided  Fe  much 
accelerates  the  reaction,  which  now  begins  at  900° 
and  is  complete  in  5*5  hr.  at  1200°.  With  pure  C 
reduction  begins  at  1000°  and  is  complete  in  8  hr.  at 
1100°.  Fe  accelerates  the  reduction  at  the  lower 


temp,  but  not  at  the  higher,  apparently  owing  to 
combination  with  C.  F.  J.  G. 

Dependence  of  action  of  ammonium  persul¬ 
phate  on  aqueous  chromic  acid  on  the  way  in 
which  it  is  introduced  into  the  solution.  N.  D. 
Podobed  (J.  Gen.  Chem.  Russ.,  1937,  7,  1972 — 1978). 
— Reduction  of  Cr^  to  CrXI1  is  observed  when  cryst. 
(NH4)2So08  is  added  to  acid  aq.  Cr03,  probably  as  a 
result  of  the  reactions  (NH4)2S208  +  H20  ->  H202 ; 
Cr207"  +  7H202  2Cr08'// ;  2CrOft'"  +  12H’ 

2Cr*’*  -f-  6H20  +  502.  This  reaction  does  not  take 
place  when  (NH4)2S208  is  added  as  a  solution  or  in 
presence  of  Ag\  R.  T. 

Reactions  in  the  solid  state  between  synthetic 
or  mineral  ferrous  chromite  and  magnesium 
oxide  or  magnesium  carbonate.  J.  A.  Hedvall 
and  V.  Ny  (Z.  anorg.  Chem.,  1937,  235,  148—152).— 
The  reaction  MgO  +  Fe0,Cr203  =  FeO  +  Mg0,Cr203 
has  been  studied.  Synthetic  Fc0,Cr203  reacts  much 
more  rapidly  than  the  mineral,  and  fine  grinding 
increases  the  reaction  rate.  When  MgC03  is  used 
instead  of  MgO  the  reaction  begins  at  lower  temp, 
owing  to  the  formation  of  “  nascent  ”  MgO. 

F.  J.  G. 

Single-shelled  malonato-complexes  in  the 
dissolved  state.  H.  Brintzinger  and  F.  Jahn 
(Z.  anorg.  Chem.,  1937,  235,  115— 119).— By  the 
method  of  dialysis  it  has  been  found  that  the  malonato- 
complex  ions  of  tervalcnt  metals  have  the  simple 
formula  [M(C3H204)3]3_  (where  M  =  V,  Cr,  Mn,  Co, 
Pr,  Nd)  whilst  those  of  bivalent  metals  have  the 
doubled  formula  [M2(C3H204)41^*  (where  M  =  Fe,  Co, 
Ni,  Cu,  Mg,  Zn,  Cd).  [V0(C3H204)212-, 
[U02(C3H204)2]2-  and  [Th(C3H204)4]11-  have  the  simple 
formula?,  as  shown.  It  is  suggested  that  salts  of 
bivalent  metals  with  dicarboxylic  acids  should  be 
formulated  thus  :  M!(C02,R*C02)2*M,  and  their  com¬ 
plex  ions  thus  :  [(RC204)M!(C02*R‘C02)2!M(RC204)]4~. 

F.  J.  G. 

Double-shelled  malonato-complexes  of  various 
cobaltic  and  chromic  ammines  in  the  dissolved 
state.  H.  Brintzinger  and  F.  Jahn  (Z.  anorg. 
Chem.,  1937,  235,  120— 123).— By  the  method  of 
dialysis  it  has  been  shown  that  a  large  no.  of  complex 
ammino-cobaltic  or  -chromic  cations  unite  in  solution 
with  four  malonate  ions  to  form  double-shelled 
complex  anions.  F.  J.  G. 

Double-shelled  succinato-complexes  of  various 
cobaltic  and  chromic  ammines  in  the  dissolved 
state.  H.  Brintzinger  and  F.  Jahn  (Z.  anorg. 
Chem.,  1937,  235,  124— 125).— By  the  method  of 
dialysis  it  has  been  showm  that  a  large  no.  of  complex 
ammino-cobaltic  or  -chromic  cations  unite  in  solution 
with  four  succinate  ions  to  form  double-shelled 
complex  anions.  F.  J.  G. 

Double-shelled  citrato-complexes  of  various 
cobaltic  and  chromic  ammines  in  the  dissolved 
state.  H.  Brintzinger  and  F.  Jahn  (Z.  anorg. 
Chem.,  1937,  235,  126 — 128).— By  the  method  of 
dialysis  it  has  been  showm  that  a  large  no.  of  complex 
ammino-cobaltic  and  -chromic  cations  unite  in 
solution  with  four  citrate  ions  to  form  double-shelled 
complex  anions.  F.  J.  G. 
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Crystalline  molybdenum-blue.  V.  Auger 
(Compt.  rend.,  1937,  205,  1070— 1072).— Cry  st. 

hydrated  Mo  suboxides  have  been  prepared. 
Different  conditions  of  prep,  are  given  but  the  exact 
constitution  of  the  product  is  not  known.  It  is 
possible  that  there  is  a  reaction  between  the 
amorphous  material  and  the  molybdic  acid  resulting 
in  the  formation  of  a  complex  cryst.  compound. 

J.  A.  D. 


Exact  conditions  of  formation  of  the  compound 
between  tungstic  acid  and  8-hydroxy  quinoline. 
S.  Halberstadt  (Compt.  rend.,  1937,  205,  987 — 
989). — WO2(C10H6ON)2  is  pptd.  quantitatively 
between  plt  3*5  and  3*3.  The  presence  of  B03'" 
and  P04"'  does  not  interfere.  E.  S.  H. 

Fluor onitrites  and  fluoronitrates.  G.  Beck 
(Z.  anorg.  Chem.,  1937,  235,  77— 82).— The  relation¬ 
ship  between  mol.  vol.  and  binding  energy  (A., 
1937,  I,  464)  suggests  that  NF3  should  combine  with 
basic  oxides.  By  the  action  of  HF  on  nitrites, 
nitrates,  and  perchlorates,  the  following  compounds 
have  been  obtained  :  Na3NF3  (p  2*229) ;  K2NOF3 
(p  2*411)  (this  gives  pptn.  reactions  similar  to  those  of 
K2SOJ ;  K2N205F2  (p  2*411)  (this  is  apparently  only 
one  of  many  compounds  intermediate  between  KN03 
and  KNF6) ;  2T1(N205F),T12(N204F4) ;  and  K2C1F7 
(or  KC1F6,KF).  In  a  similar  way  K  jluorocarbonate 
is  formed.  F.  J,  G. 


Comparative  action  of  potassium  iodate  and 
potassium  periodate  on  sodium  thiosulphate 
in  a  slightly  acid  medium.  l£.  Carri&re  and  M. 
Delpla  (Compt.  rend.,  1937,  205,  1157—1158).— 
In  0*07n-HC1  KI04  has  a  more  powerful  oxidising 
action  than  KI03 ;  in  0*2n-HC1  the  reverse  is  the  case. 
The  degree  of  oxidation  is  measured  by  the  quantity 
of  NaHS04  formed.  [H‘]  and  temp,  considerably 
influence  the  oxidising  action  of  KI03,  but  with 
KI04  these  influences  are  less  marked. 

A.  J.  E.  W. 

Chemistry  and  electrochemistry  of  rhenium. 
V.  Complex  thiocyanates  of  rhenium,  and  rhen- 
iumv  oxychloride.  H.  Holemann  (Z.  anorg. 
Chem.,  1937,  235,  1 — 24), — Various  methods  for 
prep,  and  analysis  of  the  coloured  Re  thiocyanate 
compound  (A,,  1932,  1224)  have  been  studied.  The 
findings  of  Druce  (A.,  1935,  593)  were  not  com¬ 
pletely  confirmed.  The  substance  could  not  be 
obtained  free  from  the  reducing  agent  used  in  its 
prep.,  so  that  analyses  lead  to  no  definite  conclusions 
as  to  the  valency  of  the  Re.  It  gives  coloured  ppts. 
with  Ag\  Cu\  Cu",  Hg\  Hg#\  Tl\  and  Pb",  and 
methods  for  the  analysis  of  the  Ag,  Cu,  Hg,  and  T1 
compounds  were  worked  out.  They  are  all  con¬ 
taminated  with  excess  of  the  heavy-metal  thiocyanate, 
but  the  results  indicate  that  the  valency  of  the  Re 
is  <6  and  probably  =  5.  The  existence  of  the 
compound  K2ReOCl-  (A.,  1934,  1320)  has  been  con¬ 
firmed  ;  a  no.  of  its  reactions  have  been  studied  and 
are  contrasted  with  those  of  EL,ReCl6.  With  thio¬ 
cyanate,  K2ReOCl5  gives  reactions  which  are  similar 
to  those  of  perrhenate  solutions  on  reduction  in 
presence  of  thiocyanate.  F.  J.  G. 

Preparation  of  two  lower  oxides  of  rhenium. 
R.  C.  Young  and  J.  W.  Irvine,  jun.  (J.  Amer.  Chem. 


Soc.,  1937,  59,  2648 — 2650) . — I?e20,2I72G  and 

Re0,H20  (both  impure)  have  been  obtained  by 
reduction  of  HRe04  by  Zn  and  Cd,  respectively.  The 
oxides  are  insol.  in  HC1  or  cone,  alkali,  but  sol.  in 
HN03  or  aq.  Br.  E.  S.  H. 

Linear  corrosion  of  metals.  Selective  cor¬ 
rosion  of  iron  by  the  system  water-sulphuric 
acid-propyl  alcohol  on  three-phase  boundaries. 
L.  Gindin  and  F.  Soiiemjakin  (Compt.  rend.  Acad. 
Sci.  U.R.S.S.,  1937,  16,  409—412 ;  cf.  A.,  1937,  I, 
319). — The  corrosion  of  Fe,  partly  covered  with 
paraffin,  in  H20-H2S04-Pra0H  mixtures  has  been 
investigated.  Concn.  ranges  which  yield  linear  attack 
at  the  air-liquid  and  liquid-paraffin  interfaces,  periodic 
formation  of  films  of  corrosion  product,  and  Testi¬ 
fication  of  the  PraOH  are  distinguished.  J.  W.  S. 

Relation  to  metals  of  sulphur  solutions  and  of  a 
series  of  organic  sulphur  compounds  in  saturated 
hydrocarbons.  Relations  to  iron  of  ethyl  and 
butyl  mercaptan  solutions  in  cr/clohexane.  L.  G. 
Gindin,  1. 1.  Torsujev,  and  V.  A.  Kazakova  (Compt. 
rend.  Acad.  Sci.  U.R.S.S.,  1937,  16,  413—418).— 
Fe  is  unaffected  by  solutions  of  EtSH  and  BuSH  in 
q/efohexane.  It  is  confirmed  that  the  lamp  method 
is  satisfactory  for  determination  of  S  in  oils. 

J.  W.  S. 

Anhydrous  cyanides  and  cyanamides  of  iron, 
cobalt,  and  nickel.  A.  Perret  (Compt.  rend., 
1937,  205,  611—613;  cf.  A.,  1937,  I,  257).— The 
quantities  of  cyanamide  produced  by  thermal  decomp, 
of  Fe(CN)2,  and  on  heating  FeCl3>  NiCl2,  and  CoCl2 
with  NaCN,  at  350 — 550°,  have  been  determined. 
At.  moderate  temp,  formation  of  cyanamide  is  in¬ 
creased  by  admixture  of  20%  of  reduced  Fe,  but  the 
thermal  stability  of  the  cyanamides  shows  that  the 
catalysis  does  not  involve  formation  of  FeNCN. 

A.  J.  E.  W. 

Oxidising  properties  of  pyrites.  J.  I.  Michael- 
enko  and  A.  P.  Kreschkov  (J.  Gen.  Chem.  Russ., 
1937,  7,  1959 — 1968). — FeS2  is  regarded  as  a  salt  of 
H2S2,  which  may  exhibit  oxidising  properties  with 
reducing  agents  (H2,  Fe,  Zn,  Al,  Cu,  Fe-P),  reducing 
properties  with  oxidising  agents  (02,  HN03,  Cl2,  etc.), 
or  may  enter  into  oxidation-reduction  reactions. 

R.  T. 

Effect  of  hydrogen  under  pressure  on  steel. — 
See  B.,  1938,  63. 

Preparation  of  alkali  compounds  of  ferric 
anhydride.  IV.  Basicity  of  ferrates.  Chemical 
properties.  A.  D.  del  Boca  (An.  Farm.  Bioquim., 
,1935,  6,  65 — 69;  Chem.  Zentr.,  1936,  i,  4696). — 
K2Fe04  cannot  be  reduced  to  K2Fe03  by  means  of 
cellulose  at  50°.  No  insol.  ferrites  can  be  pptd. 

J.  S.  A. 

Isolation  of  cementite  by  acid  attack  of  ferrous 
materials,  and  its  physical  properties.  A.  Tra¬ 
vers  and  R.  Diebold  (Compt.  rend.,  1937,  205, 797 — 
799). — Pure  white  cast  Fe,  containing  3*4%  of  C,  traces 
of  Mn,  and  0*3%  of  Si,  was  treated  with  acid,  washed 
with  EtOH,  treated  with  C2HC13,  washed  with  EtOH 
and  Et20,  and  dried  in  N2 ;  the  product  consisted  of 
pure  Fe3C  (6*6%  C).  The  carbide  prepared  by  anodic 
attack  has  a  straw-coloured  iridescence,  but  when 
AcOH  is  used  it  is  steel-grey.  The  Curie  point  is 
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210°.  The  X-ray  spectrum  has  been  determined. 
The  electrode  potential  is  approx.  —0*320  v.  in  a 
medium  of  piX  2*3,  and  becomes  —0*500  v.  with 
pH  7*3.  Fe3C  is  electropositive  with  respect  to  Fe, 
the  couple  FegC-Fe  giving  a  p.d.  of  0*230  v.  at  18°  in  a 
neutral  medium.  R.  S.  B. 

Mechanism  of  the  decomposition  of  pure  cem- 
entite  by  acids.  A.  Travers  and  R.  Diebold 
(Compt.  rend.,  1937,  205,  916—918;  cf.  A.,  1923, 
ii,  767,  and  preceding  abstract). — The  primary  re¬ 
action  in  the  dissolution  of  Fe3C  in  acids  is  the 
attack  of  Fe,  which  leaves  a  residue  containing 
the  ethylenic  C  skeleton;  the  H  liberated  replaces 
Fe,  forming  unsaturated  hydrocarbons,  the  double 
linking  not  being  reduced  owing  to  the  absence  of 
catalysts.  Free  C,  possessing  strong  adsorptive 
properties,  is  formed,  probably  owing  to  preferential 
oxidation  of  some  of  the  H  formed.  A.  J.  E.  W. 

Nitrosopentammino cobalt  salts.  H.  Brint- 
zikcjer  and  H.  Plessing  (Z.  anorg.  Chem.,  1937, 
235, 110 — 114). — By  the  method  of  dialysis  the  cation 
of  the  red  nitrosopentamminocobalt  salts  has  been 
found  to  have  the  doubled  formula  [Co2(NO)2(NH3)10]44* 
or  [Co2(NO)2(NH3)10H2O]44'.  It  is  probable,  but  not 
certain,  that  the  complex  ion  contains  a  mol.  of  H20. 
The  existence  in  solution  of  complex  anions  [CA4]4~ 
where  C  is  the  nitrosopentammine  radical  and  A  is 
S04,  HP04,  HAs04,  C204,  C3H204,  or  C6H507  has 
been  detected.  Similar  experiments  with  the  black 
isomerides  failed  owing  to  their  rapid  decomp. 

F.  J.  G. 

Ammines  of  the  Roussin’s  black  salt  series. 
G.  Spacti  and  V.  Abmeanu  (Bui.  Soc.  Stiinte  Cluj, 
1935,  8,  299—310;  Chem.  Zentr.,  1936,  i,  *4696— 
4697). — The  salts  [Co(NH3)5C1]R2  ;  [Co  en3]R3,3H20; 
l:6-[Co  er^CyR;  l:2-[Co  en2(N02)2]R; 

Co{Co  en2(OH)2}3]R6  and  enH2R2,  wThere  R  = 
Fe4S3(NO)7]',  are  described.  J.  S.  A. 

Hydroxy-compounds  of  quadrivalent  platinum. 
I-  A.  A.  Grunberg  and  P.  M.  Filinov  (Compt. 
rend,  Acad.  Sci.  U.R.S.S.,  1937,  17,  23 — 27). — 
Oxidation  of  K2PtCl4  writh  H2S2  in  slightly  alkaline 
solution,  followed  by  addition  of  the  neutral  hydro¬ 
chloride  of  the  bases,  yields  ppts.  of  the  compounds 
(CH2‘HH3)2[PtCl4(OH)2]  (I)  (prisms,  sparingly  sol. 
in  Ho0,  readily  sol.  in  acids  and  alkalis)  and 
(NHaRIe)2[PtCl4(OH)2]  (prisms).  With  C5H5N,HC1, 
however,  the  product  obtained  passes  rapidly  into 
cis- [Pt( C5H5N) 2C14] .  The  mechanism  of  this  change  is 
discussed.  On  heating  alkaline  (I)  at  100°  for  about  1 
hr.  the  solution  becomes  neutral  to  Me-orange,  this  be-  ' 
ing  attributed  to  formation  of  (CH2*NH2)2H[PtCl4OH]. 
On  mixing  K2PtCl4  oxidised  by  H202  writh  Tl2S04 
the  compound  Tl2[PtCl4(OH)2],~  insol.  in  HC1  but 
readily  sol.  in  H2S04,  is  obtained.  J.  W.  S. 

Hydroxy-compounds  of  quadrivalent  platin¬ 
um.  n.  A.  A.  Grunberg  and  F.  M.  Filinov 
(Bull.  Acad.  Sci.  U.R.S.S.,  1937,  Ser.  Chim.,  907— 
919;  cf.  preceding  abstract). — The  compound 
[Pt,4NH3][PtCl4(OH)2]  (I)  has  been  obtained  by  inter¬ 
action  of  [Pt,4NH3]Cl2  and  (NH4)2[PtCl4(OH)2]  in  aq. 
solution  and  the  isomeric  [Pt,4NH3,(OH)2][PtCl4]  (II) 
by  reaction  of  [Pt,4NH3,(0H)2]S04  with  E^PtCl*. 


With  H2S04  (I)  yields  [Pt,4NH3,Cl2]S04.  .  On  addition 
of  H2S04  to  (II)  isomeric  change  to  (I)  occurs,  and  the 
[PtCl4]"  and  [Pt,4NH3]”  present  during  this  change 
unite  to  form  Magnus’  salt,  wrhich  separates.  The  equi¬ 
librium  .  [Pt,4NH3][PtCl6]  ^  [Pt,4NH3,Cl2][PtCy 
exists  in  solution.  The  results  indicate  that  if  there 
are  present  in  solution  together  ions  of  the  same  metal 
having  different  co-ordinated  groups  and  different 
charges  tautomeric  equilibrium  will  be  established 
between  them,  the  equilibrium  const,  being  deter¬ 
mined  by  the  ratio  of  the  oxidation-reduction 
potentials  of  the  constituent  systems.  R.  C. 

Co-ordination  compounds.  E.  G.  Cox  (Sci. 
Progr.,  1938,  32,  463 — 478). — A  review. 

Nomenclature  of  co-ordination  compounds. 
S.  Skramovsk^  (Chem.  Listy,  1937,  31,  478 — 480). — 
A  discussion.  R.  T. 

Quantitative  emission  spectrum  analysis.  A. 
Rivas  (Angew.  Chem.,  1937,  50,  903— 905).— The 
material  ( e.g .,  metal  alloy)  is  dissolved,  and  a  definite 
amount  of  the  solution,  e.g,  0*01  c.c.,  is  applied  to  a 
C  spark  electrode.  The  method  is  applicable  also  to 
arc  spectrography.  J.  S.  A. 

Determination  of  sensitivity  of  drop  reactions. 
N.  A.  Tananaev  and  A.  N.  Romantuk  (J.  Appl. 
Chem.  Russ.,  1937,  10,  1624— 1627).— The  least 
amount  of  a  no.  of  cations  detectable  by  known  drop 
reactions  is  determined.  R.  T, 

Determination  of  solid  content  of  salt  solutions. 
W  S.  Krasnova  (J.  Gen.  Chem.  Russ.,  1937,  7, 
1979 — 1981). — Sorensen’s  method  is  applicable  only 
to  sea-H20  of  a  high  Cl'  content,  such  as  that  of  the 
Polar  seas,  but  gives  low  results  for  H^O  of  a  relatively 
high  [Mg”],  and  a  lowr  [Cl'],  such  as  that  of  the  Caspian 
Sea.  In  such  cases  Efremov’s  method  is  preferred. 

R.  T. 

Modified  chromatographic  technique.  H. 
Flood  (Tids.  Ivjemi,  1937,  17,  178 — 179). — Inorg. 
salt  solutions  are  analysed  chromatograpliically  by 
passing  them  through  a  pad  of  folded  filter-papers 
impregnated  with  a  zeolite.  The  pad  is  then  unfolded 
and  the  sections  are  “  developed  ”  by  treatment  writh 
suitable  reagents  for  the  ions  in  question. 

M.  H.  M.  A. 

Precision  colorimetric  determination  of  pa. 
C.  Du  Rietz  [with  S.  Hahnel]  (Svensk  Kem.  Tidskr., 
1937,  49,  284 — 298). — The  theory  of  colorimetry 
with  one-  and  two-colour  indicators  is  discussed  in 
detail,  and  corrections  are  worked  out  for  deviations 
from  the  Lambert-Beer  law.  Eleven  commercial 
sulphonephthalein-type  pK  indicators  have  been 
studied  in  the  Pulfrich  photometer  and  their  consts. 
determined.  The  effect  of  impurities  in  the  indicator 
is  discussed.  M.  H.  M.  A. 

Application  of  the  glass  electrode  to  the 
measurement  of  the  pK  of  slightly  buffered 
and  unbuffered  solutions.  E.  G.  Edwards 
and  D.  P.  Evans  (J.C.S.,  1937, ,  1938—1942).— 
Alkaline  drift  is  avoided  by  using  a  large  vol.  of  liquid 
and  agitating  it  with  purified  air,  the  small  amount  of 
alkali  dissolved  from  the  glass  causing  a  negligible 
change  in  pn  w*hen  dispersed  through  the  liquid. 

C.  R.  H. 
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Acidimetry  and  alkalimetry  with,  fluorescent 
indicators.  Y.  Yolmar  (Document,  sci.,  1936, 
5,  33; — 39;  Chem.  Zentr.,  1936,  i,  4332). — The  use 
of  fluorescein,  acridine,  umbelliferone,  and  quinine 
is  described  (cf.  A.,  1936,  810,  1081).  J.  S.  A. 

Mercurous  perchlorate  as  a  volumetric  re¬ 
agent  for  chlorides  and  bromides.  W.  Pugh 
(J.C.S.,  1937,  1824 — 1825). — HgC104  [prepared  by 
shaking  red  HgO  (22  g.),  HC104  ( d  1*5;  45  g.),  H20 
(50  c.c.),  and  Hg  (30  g.)  until  free  from  Hg",  decanting 
from  the  Hg,  and  diluting  to  2  1.]  can  be  used  for  titra¬ 
tion  of  Cl'  and  Br',  using  bromophenol-blue  as  ad¬ 
sorption  indicator.  HN03,  HC104,  and  AcOH  have 
no  effect  on  the  results  at  total  acid  concn.  >0*04n. 
S04"  causes  high  titres,  and  should  be  removed  by 
adding  Pb(N03)2  to  the  boiling  solution,  but  Ag’ 
and  Hg*  are  the  only  cations  which  interfere.  The 
HgC104  solutions  are  fairly  stable  when  kept  in  the 
dark.  J.  W.  S. 

Analytical  chemistry  of  rhenium.  XIII.  De¬ 
termination  of  chlorine  in  rhenium  compounds. 
W.  Geilmann  and  G.  Lange  (Z.  anorg.  Chem.,  1937, 
234,  289 — 297). — The  presence  of  excess  of  perrhenatc 
does  not  interfere  with  the  determination  of  Cl  b)r 
pptn.  as  AgCl,  either  gravimetrically  or  volumctrically 
using  Mohr’s,  Yolhard’s,  or  the  potentiometric 
method.  Methods  available  for  breaking  up  the  Cl 
compounds  of  Re  include  heating  with  aq.  NaOH  and 
H2O2,  fusion  with  NaOH  and  Na202,  ignition  with 
CaC03,  and  reduction  in  a  current  of  H2.  Of  these  the 
first  is  the  most  generally  applicable.  F.  J.  G. 

Mercurimetric  determination  of  chloride  in 
presence  of  sulphite,  thiosulphate,  dithionate, 
sulphide,  or  nitrite.  E.  VotoOek  (Chem.  Listy, 
1937,  31,  500 — 501). — The  above  ions  are  oxidised 
by  KMn04  in  acid  solution,  excess  of  KMn04  is  re¬ 
moved  by  H2C204,  and  the  solution  is  titrated  with 
standard  Hg(N03)o  in  presence  of  Na  nitroprusside. 

•  R.  T. 

New  method  of  chemical  analysis.  I.  S. 
Shinkai.  II.  Determination  of  anions.  S. 
Shinkai  and  T.  Nagata  (J.  Soc.  Chem.  Ind.  Japan, 
1937,  40,  348b,  349b). — I.  In  gravimetric  analysis 
the  wt.  of  the  ppt.,  if  small  in  comparison  with  the 
vol.  of  the  reacting  solutions,  can  be  determined  from 
the  vol.  and  d  of  the  sample  solution,  reagent,  and 
filtrate  by  means  of  the  formula  m  =  d1Vl  +  c£2F2  — 
c£3F3  where  m  is  the  wt.  of  the  ppt.  and  dv  Vv  dz, 
F2,  S3,  F3  refer  to  the  d  and  vol.  of  the  sample  solution, 
reagent  solution,  and  filtrate,  respectively.  The 
method  is  applied  to  the  determination  of  Ag. 

II.  The  method  is  applied  to  the  determination  of 
Cl',  Br',  and  S04".  C.  R.  H. 

:  Pycnometric  analysis.  W.  W.  Russell  (Ind. 
Eng.  Chem.  [Anal.],  1937,  9,  592— 597).— A  rapid 
method,  in  which  a  purified  ppt.  is  transferred 
quantitatively  to  a  small  pycnometer  and  weighed 
in  presence  of  a  liquid  of  known  dy  is  described. 
Analyses  involving  AgCl,  BaS04,  and  Fe(OH)3 
indicate  that  the  method  is  accurate.  Sources  of 
error  in  a  pycnometric  method  of  analysis  and  ad¬ 
vantages  of  the  present  method  over  orthodox  gravi¬ 
metric  methods  are  discussed.  L.  S.  T. 


Determination  of  iodates.  Y.  J.  An  horn  and 
H.  Hunt  (Ind.  Eng.  Chem.  [Anal.],  1937,  9,591).— 
A  method  involving  the  use  of  wt.  burettes  of  1  ml. 
capacity  and  the  colour  of  free  I  as  indicator  is  de¬ 
scribed  for  the  determination  of  0-3  mg.  of  KI03. 
The  method  is  more  accurato  and  more  convenient 
than  the  starch  indicator  method  (A.,  1931,  325) 
or  the  I-CN  procedure  (A.,  1926,  139).  L.  S.  T. 

Assay  of  [pharmacopoeial]  solution  of  iodine. — 
See  B.,  1938,  102. 

Titration  of  fluorine  in  aqueous  solutions. 
R.  J.  Rowley  and  H.  Y.  Churchill  (Ind.  Eng. 
Chem.  [Anal.],  1937,  9,  551 — 552). — F'  can  be  accur¬ 
ately  titrated  with  0Tn-T1i(NO3)4  in  aq.  instead  of  in 
48%  EtOH  solution,  as  recommended  in  the  Willard- 
Winter  method,  when  the  pn  is  adjusted  to  2*9 — 
3*  1  by  means  of  a  buffer  of  CH2C1*C02H  half  neutralised 
by  NaOH.  The  end-point  is  more  definite,  and  larger 
quantities  of  F',  up  to  50  mg.,  can  be  titrated. 

L.  S.  T. 

Iodometric  determination  of  small  amounts 
of  persulphate  and  bromate  present  in  the  same 
solution.  F.  LXska  (Chem.  Listy,  1937,  31,  404 — 
406). — S208"  is  determined  by  the  method  of  Zom- 
bory  (A.,  1928,  497),  in  neutral  solution,  and  Br03' 
by  that  of  Kolthoff  (Z.  anal.  Chem.,  1921,  60,  318), 
in  acid  solution.  R.  T. 

Stability  of  solid  sodium  thiosulphate.  Y.  K. 
La  Mer  and  H.  M.  Tomlinson  (Ind.  Eng.  Chem. 
[Anal.],  1937,  9,  588).— Solid  Na2S203  decomposes 
slowly  into  S  and  Na2S03.  The  deterioration  of 
solutions  of  freshly  recryst.  Na2S203  is  no  more 
rapid  than  that  of  solutions  prepared  from  crystals 
not  recently  recryst.  L.  S.  T. 

Determination  of  sulphur  in  different  forms  of 
combination  in  medicaments. — See  B.,  1938,  102. 

Determination  of  sulphur  in  brown-coal 
pyrites. — See  B.,  1938,  11. 

Qualitative  separations  on  a  micro-scale. 
III.  Analysis  of  the  selenium  group  of  Noyes 
and  Bray.  A.  A.  Benedetti-Pichler  and  J.  R. 
Rachele  (Ind.  Eng.  Chem.  [Anal.],  1937,  9,  589 — 
591). — The  scheme  of  Noyes  and  Bray  has  been 
adapted,  after  modification,  to  the  micro-scale, 
starting  with  1  mg.  of  solid  material.  With  the  pro¬ 
cedure  given  5  (xg.  of  Se,  Ge,  or  As  can  be  detected 
when  accompanied  by  500  ^g.  of  the  other  two  ele¬ 
ments  of  the  group.  A  screw  clamp  for  microcones 
enables  pressure  digestions  to  be  performed  without 
loss,  and  a  buzzer  accelerates  the  complete  pptn.  of 
the  MgNH4As04,6H20  and  the  flocculation  of  the 
colloidal  GeS2  in  the  cones.  L.  S.  T. 

Determination  of  ammonia  in  presence  of 
amino-acids  [by  Folin's  method].  Y.  P.  Hirs- 
jarvt  (Suomen  Kem.,  1937,  10,  A,  153 — 156). — The 
standard  method  is  modified  by  freeing  the  air- 
stream  from  C02  before  drawing  it,  at  100  1.  per  hr., 
through  the  reaction  vessel  which  is  kept  at  50°. 

M.H.M.  A. 

Determination  of  nitrates  in  water  in  presence 
of  nitrites.  G.  Gad  (Gas-  u.  Wasserfaeh,  1938, 
81,  6). — To  determine  N03'  by  the  brucine  method 
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N02'  must  first  be  destroyed.  CO(NH2)2  is  unsuit¬ 
able  for  this  purpose,  results  being  low  even  when  ex¬ 
cess  of  the  reagent  is  avoided,  but  NaN3,  (NH4)2S04 
and  p-NH2*C6H4-N02  can  be  used  under  the  conditions 
described.  A.  R.  Pe. 

Detection  of  nitrate  in  the  presence  of  nitrite. 
H.  Schneider  (Angew.  Chem.,  1937,  50,  906). — 
NO.'  gives  an  immediate  orange-brown  coloration 
on  the  addition  of  cone.  H2S04  +  06H6,  but  PhN02 
(detected  by  its  odour  after  evaporation  of  a  drop  of 
the  C6H6)  is  formed  only  in  the  presence  of  NO/. 

J.  S.  A. 

Photometric  determination  of  added  phos¬ 
phorus  in  oils. — See  B.,  1938,  52. 

Analysis  of  crude  phosphorus  and  sludges 
containing  phosphorus. — See  B.,  1938,  52. 

Arsenious  oxide  in  the  standardisation  of 
solutions  of  potassium  permanganate.  H.  A. 
Bright  (Ind.  Eng.  Chem.  [Anal.],  1937,  9,  577 — 
578). — Standardisation  of  0-lN-KMnO4  solutions 
against  As203  using  KI  or  KI03  as  catalyst  (A.,  1926, 
581),  and  against  Na2C204  as  in  Fowler  and  Bright’s 
procedure  (A.,  1936,  304),  gave  vals.  which  agreed  to 
1  in  3000,  showing  As203  to  be  a  suitable  primary 
standard.  L.  S.  T. 

Determination  of  silicon  in  aluminium. — See 
B.,  1938,  69. 

Microgasometric  analysis  with  the  dilato- 
meter.  Determination  of  the  carbonate  radical. 
B.  L.  Clarke  and  H.  W.  Hermance  (Ind.  Eng.  Chem. 
[Anal.],  1937,  9,  597 — 598). — The  C02  is  liberated  by 
heating  a  few  mg.  of  the  carbonate  with  fused  K2S207 
in  a  micro-retort  and  its  vol.  measured  by  means  of  an 
attached  Hg-thread  dilatometer.  Results  obtained 
with  cerussite  are  recorded.  L.  S.  T. 

Rapid  method  for  accurate  determination  of 
helium  (neon)  in  gas  mixtures.  E.  Schroer 
(Z.  anal.  Chem.,  1937,  111,  161 — 168). — Apparatus 
is  described  for  the  determination  of  He  or  Ne  by  a 
modification  of  the  Paneth-Peters  method,  Si02  gel 
being  used  as  adsorbent.  J.  S.  A. 

Determination  of  potassium  by  the  Shohl- 
Bennett  method.  E.  R.  Hartzler  (J.  Biol.  Chem., 
1938,  122,  19 — 20). — Refinements  in  technique  are 
described  whereby  0*04  mg.  of  K  can  be  determined. 

P.  G.  M. 

Choice  of  indicator  in  determining  the  alkal¬ 
inity  of  ashes. — See  B.,  1938,  51. 

Electrometric  determination  of  silver.  H. 
Robinson  and  H.  Hugo  (Ind.  Eng.  Chem.  [Anal.], 
1937,  9,  565 — 566). — The  Ag,  as  nitrate,  is  titrated 
with  KI  using  a  Au  electrode  and  a  C  electrode, 
saturated  with  HN03,  connected  to  a  microammeter. 
The  first  excess  of  KI  generates  sufficient  current 
through  oxidation  by  the  HN03~C  electrode  to  be  read 
directly  on  the  ammeter,  neither  amplifier  nor  balanc¬ 
ing  circuit  being  required.  Pb,  Cu,  Cd,  Ni,  Co,  and 
Zn  in  concns.  up  to  55%  do  not  interfere,  and  suspended 
metastannic  acid,  traces  of  Sb,  Al,  and  colloidal  Au 
have  no  effect.  When  Fe  is  present  a  balancing 
circuit  must  be  used.  Pd  must  be  absent.  S04" 
renders  the  end-point  uncertain,  and  the  C  electrode 


must  then  be  saturated  with  0*lN-Ce(SO4)2.  The 
method  is  accurate  up  to  50°.  .  L.  S.  T. 

Determination  of  radium,  mesothorium  I, 
and  radiothorium  in  sealed  preparations.  G.  V. 
Gorschkov  and  V.  N.  Ionov  (Compt.  repd.  Acad. 
Sci.  U.R.S.S.,  1937,  17,  15 — 18). — Mixtures  can  be 
analysed  by  measurement  of  the  effects  of  their 
y-radiations  in  expelling  neutrons  from  D20  (giving 
the  Ra-Th  content)  and  from  Be  (yielding  the  con¬ 
tent  of  Ra-Th  +  Ra).  Combination  of  the  results 
with  the  total  y-ray  activity  yields  the  meso-Th  I 
content.  J.  W.  S. 

Separation  of  magnesium  as  oxalate  by  pre¬ 
cipitation  in  concentrated  acetic  acid  solution. 
P.  J.  Elvtng  and  E.  R.  Caley  (Ind.  Eng.  Chem. 
[Anal.],  1937,  9,  558 — 562). — Details  for  the  deter¬ 
mination  in  85%  AcOH  are  given.  The  ppt.  can  be 
converted  into  and  weighed  as  oxide  or  sulphate, 
or  the  oxalate  can  be  determined  volumetrically. 
The  alkalis  can  be  determined  in  the  filtrate  after  the 
separation  of  Mg  by  this  method,  but  double  pptns. 
of  the  oxalate  are  required  for  accurate  results  in 
certain  cases.  Large  amounts  of  Na,  as  from  a  car¬ 
bonate  fusion,  cannot  be  separated  conveniently. 
NH4  salts  in  excessive  amounts  must  be  removed, 
preferably  by  means  of  HN03  and  HC104.  Heavy 
metals  and  alkaline  earths  must  be  absent.  Applic¬ 
ations  of  the  method  to  the  Mg  in  limestone  and 
dolomite  are  described.  L.  S.  T. 

Analytical  application  of  2  :  2/-dipyridyl.  C. 
Ferrari  (Annali  Chim.  Appl.,  1937,  27,  479 — 
482), — Mg,  Be,  Al,  or  Ti  can  be  determined  in  aq. 
solution  in  presence  of  Fe111  salts  by  reduction  of 
Fe-*'  to  Fe"  and  addition  of  2  : 2'-dipyridyl,  which 
forms  [Fedipy3]"  (I).  Excessive  amounts  of  Fe  are 
removed  as  the  perchlorate  of  (I).  F.  0.  H. 

pH  studies  of  milk  of  magnesia  with  the  glass 
electrode. — See  B.,  1938,  101. 

Modification  of  the  palmitate  determination 
of  magnesia  in  water. — See  B.,  1938,  111. 

(A)  Micro-separation  of  zinc  with  8-hydroxy- 
quinoline  in  acetic  acid.  (B)  Volumetric  micro¬ 
determination  of  zinc  in  an  alkaline  medium. 

C.  Cimerman  and  P.  Wenger  (Arch.  Sci.  phys.  nat., 
1937,  [v],  19,  Suppl.,  98—101 ;  cf.  A.,  1936,  1352). — 
(a)  Complete  separation  from  NH4’,  K',  Na*,  Li’, 
and  Mg"  can  be  effected  by  suitable  adjustment  of 
the  vol.  of  solution  and  the  concns.  of  NaOAc  and  AcOH 
present ;  the  appropriate  quantities  are  specified. 

(b)  Tartaric  acid  and  excess  of  NaOH  are  added  to 
the  Zn"  solution;  a  slight  excess  of  a  1%  EtOH 
solution  of  8-hydroxyquinoline  is  added  in  the  cold. 
After  15  min.  the  liquid  is  heated,  and  after  45  min. 
the  ppt.  is  collected  and  treated  as  in  the  AcOH 
method.  A.  J.  E.  W. 

Spectrographic  determination  of  impurities 
in  cadmium. — See  B.,  1938,  66. 

Determination  of  traces  of  heavy  metals  in 
mineral  waters. — See  B.,  1938,  111. 

Determination  of  lead  by  the  sulphite  method. 
J.  HanuS  and  V.  Hovorka  (Chem.  Listy,  1937, 
31,  4S9 — 500). — A  litre  of  H20  at  100°  dissolves 


X 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


97 


approx.  2  mg.  of  PbS03.  In  determining  Pb  as 
PbS03,  pptd.  by  Na2S205  from  neutral  solution, 
this  loss  is  compensated  by  adsorption  of  ions  from 
the  solution.  Should  the  latter  contain  NH4OAc, 
the  ppt.  should  bo  dried  at  >  90°,  whilst  when  it  con¬ 
tains  only  Cl',  N03',  or  tartrate  a  temp,  of  115°  may 
be  applied.  The  method  serves  for  determination 
of  0*0009 — 0*75  g.  of  Pb  in  sol.  and  insol.  salts. 

R.  T. 

Separation  of  lead  from  antimony.  V.  Hov- 
orka  (Chem.  Listy,  1937,  31,  501 — 507).- — 2  g.  of 
NH4  tartrate  are  added  to  the  ammonia  cal  solution 
containing  >0*2  g.  each  of  Sb  and  Pb,  and  Pb  is 
pptd.  as  PbS03  from  the  boiling  solution  by  means 
of  Na2S206.  '  R.  T. 

[Fe(CN)6]'//-Pb2[Fe(CN)6]  electrode  as  an  in¬ 
dicator  in  the  potentiometric  titration  of  lead. 
A.  B.  S ch achkeldi an  (J.  Appl.  Chem.  Russ.,  1937, 
10, 1706 — 1710). — The  solubility  coeff.  of  Pb2[Fe(CN)6] 
(I)  is  5  X  10-16.  Electro-titration  of  Pb11  by  Na 
phosphate  is  effected  with  a  Pt  in  K3Fe(CN)6-(I) 
electrode,  for  <0*005M-Pbn.  R.  T. 

Separation  of  lead  from  arsenic.  V.  Hovorka 
(Chem.  .Listy,  1937,  31,  414 — 419). — PbHAs04  is 
converted  by  heating  at  100°  with  aq.  Na2S205  into 
PbS03  containing  >  traces  of  As.  R.  T. 

Use  of  potassium  ferrocyanide  for  potentio¬ 
metric  determination  of  copper.  F.  K.  Fischer 
(J.  Appl.  Chem.  Russ.,  1937,  10,  1687 — 1692). — Cu11 
solutions  are  electro-titrated  with  K4Fe(CN)6,  using 
a  Pt  electrode.  Ag*  can  be  titrated  in  the  same 
solution,  with  a  Ag  electrode.  R.  T. 

Colorimetric  determination  of  copper.  J. 
Sebor  (Chem.  Listy,  1937,  31,  419 — 420). — The  most 
sensitive  method  is  that  involving  the  use  of  1  : 2- 
diaminoanthraquinonesulphonic  acid.  The  methods 
involving  use  of  aq.  NH3,  K4Fe(CN)6,  alone  or  with 
citric  acid,  or  of  Na2S  can  be  applied  only  over  a  nar¬ 
row  range  of  concns.  R.  T. 

Application  of  sodium  nitroprusside  to  de¬ 
termination  of  copper,  cadmium,  cobalt,  and 
nickel.  0.  TomiSek  and  J.  Kubik  (Chem.  Listy, 
1937,  31,  471 — 478). — The  solubilities  of  some  nitro- 
prussides  in  H20  at  20°  are  :  Cd  3,  Co  2,  and  Ni  and 
Cu  0*6  X  10~4  g.-mol.  per  litre.  To  determine  Cu 
and  Ni,  excess  of  0*05M-Na2Fe(CN)5NO  (I)  is  added  to 
10  ml.  of  approx.  0  05m-Cuix  or  -Ni  in  dil.  H2S04, 
the  vol.  is  made  up  to  50  c.c.  after  12  hr.  (final 
[H2S04]  =  0*05m),  the  solution  is  centrifuged,  and  an 
aliquot  part  of  the  centrifugate  is  electro-titrated 
with  0*lN-AgNO3,  to  determine  excess  of  (I)  used. 
Co  is  determined  similarly,  without  adding  H2S04. 
In  the  case  of  Cd  10 — 15  ml.  of  EtOH  are  added  in 
place  of  H2S04,  and  the  solution  is  filtered  instead  of 
being  centrifuged.  R.  T. 

Dithizone  processes  in  chemical  analysis. 
H.  Fischer  (Angew.  Chem.,  1937,  50,  919 — 932). — 
The  subjects  discussed  include  the  absorption  curve 
of  dithizone  (I)  and  its  oxidation  product,  sources  of 
error  and  their  avoidance,  the  detection  and  deter¬ 
mination  of  Cu,  Ag,  Au,  Zn,  Cd,  Hg,  In,  Tl,  Pb,  Bi, 
Sn,  Mn,  Fe,  Co,  Ni,  Pd,  and  Pt,  and  the  application  of 
the  use  of  (I)  in  various  fields.  .  L.  S.  T. 


Zinc  sulphide  as  a  reagent  for  fractional 
detection  of  mercury,  copper,  and  cadmium. 
M.  Schtschigol  (J.  Appl.  Chem.  Russ.,  1937,  10, 
1644 — 1645). — An  equal  vol.  of  10%  KI  is  added  to 
the  solution,  followed  by  20%  NaOH  -f-  Na2C03  to 
a  strongly  alkaline  reaction,  and  the  solution  is 
boiled  and  filtered,  and  the  filtrate  heated  with  ZnS ; 
a  black  ppt.  of  HgS  forms.  The  ppt.  is  boiled  with 
(NH4)2S04  in  aq.  NH3,  the  solution  is  filtered,  and  the 
filtrate  is  warmed  with  ZnS ;  a  brown  ppt.  indicates 
Cu.  A  second  portion  of  filtrate  is  decolorised  with 
KCN,  and  ZnS  is  added ;  a  yellow  ppt.  indicates  CdS. 


R.  T. 

Electrometric  titration  of  mercurous  salts  in 
presence  of  mercuric  salts.  E.  Michalski  (Rocz. 
Chem.,  1937,  17,  578 — 584). — Electrotitration  of  Hg1 
in  presence  of  Hg11  is  effected  by  adding  the  solution 
from  a  burette  to  standard  I  in  KI  solution,  until  a 
zero  galvanometer  reading  is  obtained.  NH4,  Ca, 
Mg,  Ni,  Co,  Mn11,  Zn,  Cr111,  Al,  Ag,  Pb,  and  Bi  do 
not  interfere.  R.  T. 


Volumetric  determination  of  aluminium  by 
means  of  pyrogallol.  A.  V.  Pavlinova  (J.  Appl. 
Chem.  Russ.,  1937,  10,  1718 — 1720). — Pptn.  of 
Al(OH)3  is  not  prevented  by  glycerol,  mannitol, 
glucose,  or  sucrose ;  pyrogallol  (I)  (1  mol.  per  Al***) 
prevents  pptn.,  and  liberates  an  equiv.  amount  of 
acid  from  Al  salts,  according  to  the  reaction  Al***  + 
C6H3(OH)3  ->  3H*  +  CgH303Al.  Al  may  be  deter¬ 
mined  by  titrating  the  tree  acid  formed  after  addition 
of  3%  aq.  (I).  R.  T. 

Detection  of  related  elements  in  drops  in 
presence  of  one  another.  II.  Microchemical 
detection  of  aluminium  and  beryllium  with  am¬ 
monium  molybdate.  G.  Kramer  (Z.  anal.  Chem., 
1937,  111,  169 — 176). — Al  and  Be  are  pptd.  in  charac¬ 
teristic  habit  as  molybdates  by  means  of  (NH4)2Mo04 
in  >0-2n-HNO3  solution,  and  may  be  so  detected 
simultaneously.  J.  S.  A. 

Photometric  methods  in  the  analysis  of  light 
metals. — See  B.,  1938,  70. 

Photoelectric  determination  of  manganese  and 
chromium  in  steels. — See  B.,  1938,  65. 

Principles  and  applications  of  absolute  colori¬ 
metry.  XVT.  Absolute  colorimetric  deter¬ 
mination  of  iron.  A.  Thiel  and  E.  van  Hengel 
(Ber.,  1937,  70,  [B],  2491— 2497).— The  method  of 
Thiel  and  Peter  (A.,  1936,  44)  for  the  determination 
of  Fe  by  sulphosalicylic  acid  (I)  is  modified  in  accord¬ 
ance  with  Alten  et  al.  (A.,  1934,  49)  by  the  addition 
of  citrate.  The  suggestion  of  these  authors  that 
Fe**  gives  a  red  coloration  with  (I)  could  not  be 
confirmed  and  no  correction  is  necessary  on  this 
account  in  the  actual  determination.  Fe**‘  can  be 
accurately  determined  by  the  green  colour  developed 
with  7-iodo-8-hydroxyquinoline-5-sulphonie  acid  in 
solution  which  is  just  distinctly  acidic  to  Me-orange. 
Fe**  is  without  action.  Strong  acids  should  be  partly 
neutralised  by  NH3.  Other  probable  foreign  cations 
do  not  interfere  but  tartrates,  citrates,  and  similar 
anions  have  a  harmful  influence  on  the  depth  of 
colour.  Light  filters  SF9  or  SF10  are  used  and  a 
compensating  solution  is  unnecessary.  Fe**  in 
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presence  of  Fe**’  is  determined  by  measurement  of  the 
latter  and,  after  oxidation,  of  total  Fe”*.  The 
simplest  and  most  sensitive  reagent  for  Fe”  is  2:2'- 
dipyridyl,  which  gives  a  persistent,  intense  red  colour 
in  almost  neutral  solution.  Foreign  cations,  except 
Mn”,  do  not  interfere  beyond  necessitating  the  use 
of  a  larger  amount  of  reagent.  Zn”  causes  a  turbidity 
or  gives  a  white  ppt.  Org.  OH-acids  are  without 
effect.  I  in  high  concn.,  CNS,  and  a  few  infrequent 
anions  give  ppts.  or  changes  in  colour.  Light  filter 
SF5  is  used.  Fe**’  can  he  determined  directly  after 
reduction  by  Na^S^.  H.  W. 

Determination  of  small  amounts  ol  iron  by 
means  of  quinaldinic  acid.  G.  A.  Butenko  and 
B.  A.  Veixer  (J.  Appl.  Chem.  Russ.,  1937, 10,  1GG2— 
1G73). — 1  g.  of  substance,  containing  >5%  Al,  is 
freed  from  Si02,  the  residue  is  dissolved,  and  made 
up  to  a  vol.  of  250 — 500  ml.  25 — 50  ml.  of  the  solution 
are  diluted  to  70  ml.,  made  neutral  with  aq.  NH3 
(metanil-yellow),  3  ml.  of  5%  NH20H,HC1,  6  ml.  of 

1  -13%  Na  quinaldate,  2  ml.  of  10%  KCN,  and  H20 
to  100  ml.  are  added,  and  the  coloration  is  compared 
with  that  given  by  a  standard  solution.  Should  a 
ppt.  of  Al(OH)3  form  after  addition  of  KCN,  a  further 

2  ml.  of  10%  KCN  are  added,  and  the  solution  is 
filtered.  Should  Ti  hydroxide  separate  after  addition 
of  aq.  NH3,  4  ml.  of  n-HCI  are  added,  and  the  amount 
of  KCN  is  raised  to  6  ml.  In  presence  of  P04"' 
3*5  ml.  of  n-HCI  and  4  ml.  of  KCN  are  taken. 

R.  T. 

Histochemical  detection  of  organic  iron.  C. 
Ferrari  (Annali  Chim.  Appl.,  1937,  27,  487 — 489). — 
Aq.  Iv4Fe(CN)6  does  not  react  with  NH4HS  in  the 
dark,  whilst  after  exposure  to  light  the  photolytic 
products  give  a  ppt.  of  FeS.  ,  F.  0,  H. 

Analytical  application  of  sulphinic  and  selen- 
inic  acids.  F.  Feigl  (Osterr.  Chem.-Ztg.,  1937x 
40,  535). — Priority  is  claimed  (cf.  Dubsky  et  al A., 
1937,  I,  532).  Arylsulphinie  acids  are  suitable 
precipitants  for  Fe  and  quadrivalent  metals. 

. J.  S.  A. 

Determination  of  potassium  f errocyanide  from 
the  point  of  view  of  the  rules  of  residues  and  of 
replacement.  N.  A.  Tananaev  and  P.  F.  Veresch- 
nia  (J.  Appl.  Cliem.  Russ.,  1937,  10,  1628 — 1643). — 
Pure  K4Fe(CN)6  is  obtained  by  pptn,  with-  EtOH 
from  aq.  solution.  It  can  bo  determined  as  K2CO? 
(fusion  with  H2C204),  with  a  mean  error  of  — 0*2% 
(time  >1  hr.),  as  K3Fe(CN)6  (oxidation  with  Br, 
followed  by  iodometric  titration ;  mean  error 
—0*15%;  time  25  min.),  or  argentometrically 
(excess  of  standard  AgN03  is  added,  the  solution  is 
filtered,  and  Ag  is  titrated  in  the  filtrate ;  mean  error 
±0*10%;  time  27  min.).  K4Fe(CN)6  may  serve  for 
standardisation  of  KMn04,  Na2S203,  AgN03,  NH4CNS, 
and  acids.  R.  T. 

Determination  of  iron  in  pharmaceutical 
’preparations  by  means  of  ceric  sulphate. — See 
B.,  1938,  102. 

Micro-determination  of  cobalt  with  anthran- 
ilic  acid.  P.  Wenger,  C.  Cimerman,  and  A. 
Corbaz  (Arch.  Sci.  phys.  nat.,  1937,  [v],  19,  Suppl., 
96 — 98 ;  cf.  A.,  1933,  924). — Co*’  is  pptd.  as 


Co(C7HG02N)2  in  neutral  or  very  slightly  acid  solution 
with  2%  Na  anthranilate  (I)  solution  (<pK  6) ;  the  ppt. 
is  washed  with  (I)  solution  and  EtOH,  dried  at  120 — 
130°,  and  weighed.  A.  J.  E.  W. 

Electrolytic  determination  of  nickel  without 
the  use  of  platinum  electrodes.  L.  I.  Favorski 
and  G.  V.  Zotov  (J.  Appl.  Chem.  Russ.,1937i  10, 
1700 — 1705). — Ni  can  be  determined  by  the  Fresenius- 
Bergmann  method,  using  a  Ni  cathode  and  a  passivated 
Fe  anode.  R.  T. 

Assay  of  nickel  in  ores. — See  B.,  1938,  66. 

Colour  test  for  chromates  and  dichromates. 
B.  K.  Nandi  (Current  Sci.,  1937,  6,  156 — 157). — 
Cr04"  and  Cr207"  in  presence  of  H2C204  at  j) lt  <6-5 
give  a  transient  purple  colour  with  8-(a-methyl-$- 
diethylaminobutyl)amino-6-methoxyquinoline  (plas- 
moquin)  (I).  The  colour  is  due  to  partial  oxidation 
of  (I)  to  a  semi-quinone  type  compound.  The  test  is 
sensitive  at  dilutions  up  to  1  in  105.  Complex  acids  of 
Mo  and  W  give  a  blue  colour  with  (I)  in  alkaline 
solution.  A.  J.  E.  W. 

Titrimetric  determination  of  alkali  dichromates 
in  neutral  solution.  G.  Tsatsa  (Praktika,  1935, 
10,  235 — 238;  Chem.  Zentr.,  1936,  i,  41S7). — BaCr04 
is  pptd.  by  adding  BaCl2  +  NaOAc.  The  AcOH 
liberated  may  then  be  titrated  with  OTn-KOH. 
The  accuracy  of  the  method  makes  it  usable  for 
standardising  alkalis.  J.  S.  A. 

Retention  of  alkalis  by  metallic  hydroxides 
of  the  chromium  group.  P.  N.  Raikov  (Z. 
anal.  Chem.,  1937,  111,  179 — -183).- — Treatment  of  an 
aq.  suspension  of  Cr(OH)3,  washed  free  from>NH4 
salts,  with  C02  liberates  NH3.  It  is  considered  that 
NH3  is  bound  chemically  to  two  anhydrohydroxides, 
the  acid  strength  of  which  is  comparable  with  that  of 
C02.  Fe(OH)3  and  MnO(OH)2,  but  not  Al(OH)3, 
behave  similarly.  J.  S.  A. 

Determination  of  chromium  in  chromite. — See 
B.,  1938,  67.  .  ,  , 

Colorimetric  determination  of  zirconium. 
Y.  A.  Nazarenko  (J.  Appl.  Chem.’ Russ.,  1937,  TO, 
1696 — 1699).— 5  ml.  of  4n-HC1  axe  added  to  the 
solution,  which  is  evaporated  down  to  0*5  ml.,  5  ml.  of 
2n-HC1  and  excess  of  1  %  1 

#-NMe2*C6H4*NIN*C6H4*AsO(OH)2  in  5%  HCl  in 
EtOH  (1  ml.  per  0T  g.  Zr,  -f-  1  ml.  excess)  are  added, 
and  the  solution  is  filtered  after  2  hr.  The  residue 
is  washed  successively  with  O-OSn-HCI  in  EtOH  and 
with  60%  EtOH,  dissolved  in  2n-KOH,  the  solution 
is  diluted  to  50 — 250  ml.  with  2n-KOH,  and  the 
coloration  is  compared  with  that  given  by  standard 
Zr  solution.  Ti,  Th,  Ce,  Fe,  and  U  do  not  interfere. 

R.  T. 

Determination  of  zirconium  in  f  errozirconium . 
R.  Chandeixe  (Bull.  Soc.  chim.  Belg.,  1937, 46, 423 — 
427). — Finely  powdered  alloy  (0*3  g.)  containing  no 
Ti  is  fused  with  Na202  (4—5  g.)  in  a  Ni  crucible  for 
10 — 15  min.,  the  cold  mass  extracted  with  H20 
(300 — 400  ml.),  and  filtered.  The  ppt.,  containing 
Zr,  Fe,  Ni,  and  Si02,  is  dissolved  in  5n-HC1,  Si02 
removed  by  usual  method,  and  FeCl3  by  extraction 
with  Et20.  From  250  ml.  of  0*5n-HC1  solution 
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containing  0-03  g.  of  Zr,  1  g.  of  Na2MeAs03  ppts.  the 
Zr  quantitatively.  The  ppt.  is  ignited  to  Zr02  (A., 
1937,1,  634).  K.  S. 

Determination  of  thorium  by  means  of  (A) 
phenylarsinic  acid,  (B)  ammonium  molybdate. 
L.  E.  Kaufman  (J.  Appl.  Chem.  Russ.,  1937,  10, 
1648—1650,  1693— 1695).— (a)  The  method  of  Rice 
et  aL  (A.,  1926,  593)  has  no  advantages  over  other 
methods,  and  is  more  laborious.  Separation  of  Th 
from  Ce  depends  on  difference  in  solubility  of  the 
phenylarsinates  in  HC1,  and  not  in  Ac  OH,  as 
proposed  by  Rice. 

(b)  Metzger’s  method  (A.,  1913,  ii,  157)  gives  trust¬ 
worthy  results  if  pptn.  is  effected  in  4*5 — 5%  AcOH, 
instead  of  6 — 6-6%  AcOH  as  specified  by  Metzger. 

R.  T. 

Determination  of  vanadium,  nickel,  and  molyb¬ 
denum  in  sea- water.  T.  Ernst  and  H.  Hormann 
(Nachr.  Ges.  Wiss.  Gottingen,  1936,  [ii],  1,  205 — 
208;  Chem.  Zentr.,  1936,  i,  4344). — V,  Ni,  and  Mo 
are  cone,  on  pure  Fe(OH)3  as  carrier,  and  determined 
spectrographically.  Mean  contents  are  V203  0*5, 
NiO  0*1,  and  Mo03  1  X  10~6  g.  per  1.  J.  S.  A. 

(A)  Acidimetric  determination  of  vanadium 
in  quinquevalent  vanadium  compounds  by  means 
of  hydroxy-compounds.  (B)  Volumetric  deter¬ 
mination  of  vanadium  by  means  of  hydroxy- 
compounds.  V,  K.  Zolotuchin  (J.  Appl.  Chem. 
Russ.,  1937,  10,  1651— 1655,  1656— 1661).— (a)  V* 
is  determined  by  the  method  previously  described 
{ibid.,  1933*  6,  1676),  after  reduction  to  V17  by  means 
of  H2C204,  tartaric  acid,  or  Mg. 

(b)  V17  salts  liberate  equiv.  amounts  of  inorg.  acid 
from  solutions  of  Na  K  tartrate  (I),  or  of  mannitol, 
glycerol,  or  sucrose.  The  [VIV]  in  solutions  is  deter¬ 
mined  by  titration  of  the  acid  liberated  with  (I) ; 
the  results  differ  from  those  obtained  by  KMn04 
titration  by  ±0*6%.  R.  T. 

Colorimetric  determination  of  bismuth.  T. 
Yamamoto  (Bull.  Inst.  Phys.  Chem.  Res.  Japan, 
1937,  16,  1312— 1317).— Dil.  aq.  Na2S  is  added  to  a 
slightly  acid  solution  of  the  sample  in  presence  of  gum 
arabic  or  polyvinyl  alcohol.  The  solution  is  made 
slightly  alkaline  with  NH3,  diluted  to  a  standard  vol., 
and  the  colour  matched  against  a  standard.  The 
accuracy  is  ±3%.  E.  S.  H. 

Precision  mercury  thermometers  in  fused 
quartz.  H.  Moreau  (Compt.  rend.,  1937,  205, 
967 — 969). — Preliminary  observations  show  that  such 
thermometers  retain  a  remarkably  const,  zero  during 
use.  E.  S.  H. 

Differences  in  gas  thermometer  data.  V. 
Jacyna  (Bull.  Acad.  Polonaise,  1937,  A,  98 — 108). — 
The  corrections  applied  to  gas  thermometric  measure¬ 
ments  at  const,  vol.  and  pressure  are  discussed 
theoretically.  The  three  relationships  A^  ~  A tp.  are 
possible  and  in  the  case  of  He  are  experimentally 
observed  over  the  temp,  range  4 — 3000°  K.  K.  S. 

Lag  in  the  indication  of  thermometers.  F. 
Lieneweg  (Wiss.  Veroff.  Siemens-Werken,  1937,  16, 
112 — -126), — The  calculation  of  the  lag  in  indication 
of  thermometers  of  different  materials,  and  when 
placed  in  different  media,  is  considered.  A.  J.  M. 
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Measurement  of  flame  temperatures.  G. 
Ribaud  (Compt.  rend.,  1937,  205,  901 — 902). — A 
modification  of  the  Kurlbaum  method,  in  which  two 
images  of  a  source  of  variable  intensity  are  matched 
photometrically,  is  described;  the  light  producing 
one  of  these  images  is  passed  through  the  flame  under 
test.  When  matching  occurs,  the  flame  temp.  =  the 
temp,  of  the  source.  Using  a  spectrometer,  temp,  of 
non-luminous  flames  can  be  measured  by  the  F6ry 
method.  A.  J.  E.  W. 

Radiation  thermopiles.  A.  H.  Pfund  (Rev. 
Sci.  Instr.,  1937,  [ii],  8,  417 — 418). — A  technique  for 
making  junctions  between  Bi~Sb  and  Bi-Sn  alloys 
without  the  use  of  solder  is  outlined.  F.  J.  L. 

Semi-micro-colorimeter  for  measuring  heat 
capacities  at  low  temperatures.  D.  R.  Stull 
(J.  Amer.  *Chem.  Soc.,  1937,  59,  2726 — 2733). — The 
apparatus  is  designed  for  the  determination  of  sp. 
heats  and  heats  of  transition  and  fusion  of  5 — 6-c.c. 
samples  of  org.  compounds  over  the  temp,  range  100 — 
320°  K.  Data  for  the  sp.  heats  of  PhMe,  CC14,  PhF, 
PhCl,  PhBr,  Phi,  7i-hexane,  p-  and  y-methylpentane, 
and  Py-  and  pp-dimethylbutane  at  90 — 320°  K.  are 
recorded.  pp-Dimethylbutane  undergoes  a  transition 
in  the  solid  state  at  127*11°  K.  E.  S.  H. 

Radioelectric  thermostat.  A.  L.  Delaunois 
(Arch.  Int.  Pharmacodyn.,  1937,  57,  64 — 66). 

D.  T.  B. 

Method  of  obtaining  spectra  of  metals.  H. 
Muraour  and  A.  Michel-L£vy  (Compt.  rend.,  1937, 
205,  1054 — 1055). — A  modification  of  a  previous 
method  of  obtaining  the  spectra  of  metals  is  described 
(cf.  A.,  1937,  I,  568).  The  metal  is  now  used  in  the 
form  of  a  thin  sheet  0*02  mm.  thick  and  is  pulverised 
by  means  of  an  explosion  wave  in  A.  J.  A.  D. 

Device  for  improving  the  observation  of  lines 
in  spectrograms.  G.  Bolla  (Nuovo  Cim.,  1937, 
14,  257 — 261). — A  plane-parallel  glass  plate,  which  is 
made  to  oscillate  with  a  suitable  frequency  and  in  a 
suitable  direction,  inserted  between  the  spectrogram 
plate  and  the  objective  of  a  microscope  comparator 
produces  a  sharpening  of  the  spectral  lines  and  over¬ 
comes  the  effects  due  to  the  granular  nature  of  the 
photographic  plate.  0.  J.  W. 

Curved  quartz  crystal  X-ray  spectrograph 
and  a  determination  of  the  grating  constant  of 
quartz.  B.  B.  Watson  (Rev.  Sci.  Instr.,  1937, 
[ii],  8,  480 — 485). — The  construction  of  a  small 
experimental  spectrograph  of  the  curved- crystal  type 
is  described.  The  improvement  of  the  spectra  obtained 
when  quartz  is  used  in  place  of  mica  or  gypsum  is 
discussed.  The  grating  const,  d  for  the  basal  planes 
of  quartz  is  o*393±0*002  a.  L.  S.  T. 

Focussing  method  for  X-ray  powder  spectro¬ 
scopy.  L.  K.  Frevel  (Rev.  Sci.  Instr.,  1937, 
[ii],  8,  475—477). — A  convergent  Soller  type  slit, 
adaptable  to  a  camera  of  arbitrary  radius,  selects 
pencils  of  X-rays  that  emanate  from  a  broad  focal 
spot  and  impinge  on  any  selected  point  on  the  equator 
of  the  cylindrical  camera.  The  powder  is  mounted 
on  the  camera  wall  in  the  form  of  a  thin  sheet  that 
intercepts  the  wedge  of  X-radiation.  All  X-rays 
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diffracted  at  the  same  Bragg  angle  are  thus  brought 
to  a  focus  at  the  equator  of  the  camera.  L.  S.  T. 

Focussing  of  X-rays  witli  a  crystal  of  variable 
curvature.  V.  Dolej&ek  and  M.  Tayerle  (Compt. 
rend.,  1937,  205,  605 — 607). — The  use  of  a  rotating 
crystal  of  mechanically  varied  curvature,  giving  sharp 
focussing  over  a  wide  X  range,  is  discussed. 

A.  J.  E.  W. 

Adjustment  of  a  crystal  for  oscillation  X-ray 
photographs.  0.  P.  Hendershot  (Rev.  Sci. 
Instr.,  1937,  [ii]„  8,  436 — 438). — A  systematic  method 
for  setting  a  single  crystal,  so  that  a  zone  axis  co¬ 
incides  with  the  axis  of  rotation,  by  means  of  an 
oscillation  X-ray  photograph  is  outlined. 

F.  J.  L. 

Simple  X-ray  tube  with  low  energy  consump¬ 
tion.  Studies  on  the  wide-angle  method.  B. 
Hess  (Z.  Krist.,  1937,  97,  197 — 207). — Design,  scope, 
and  performance  are  described  of  an  inexpensive  3-W. 
gas  tube  with  a  Cu  foil  (10  p.)  anode  and  hemispherical 
cathode.  In  single  crystal  analysis,  planes  are 
reflected  on  the  plate  by  the  conical  beam  as  hyper¬ 
bolae.  Simple  analytical  technique  is  developed  and 
exemplified  with  gypsum.  I.  Me  A. 

Application  of  the  spectroscope  to  quantitative 
analysis.  (Simplified  spectrocolorimeter.)  K.A. 
Snesarev  and  F.  M.  Schemjakin  (J.  Gen.  Chem. 
Russ.,  1937,  7,  1811 — 1818). — The  concn.  of  coloured 
salts  is  determined  spectrophotometrically,  using 
apparatus  of  simple  construction.  R.  T. 

Objective  colorimeter  for  the  measurement 
of  small  colorations  and  turbidities.  H.  Dreyer 
(Ann.  Physik,  1937,  [v],  30,  650 — 664). — Apparatus 
for  photo-electric  colorimetry  with  accuracy  0*3 — 
0-5%  for  aq.  solutions  containing  0-1  to  0*5  g.  of 
methylene-blue  per  cu.  m.  is  described.  0.  D.  S. 

Apparatus  for  the  subjective  study  of  colour 
mixtures.  Y.  H.  Pavlovi<5  (Compt.  rend.,  1937, 
205,  791 — 792;  cf.  ibid 204,  1635). — A  stroboscopic 
method  of  colour  mixture  is  described.  R.  S.  B. 

Orthostereoscopic  photomicrography  and  some 
applications.  L.  C.  Martin  and  T.  R.  Wilkins 
(J.  Opt.  Soc.  Amer.,  1937,  27,  340 — 349). — Apparatus 
for  the  stereoscopic  photomicrography  of  tracks 
of  a-rays  and  other  high-energy  at.  particles  is  de¬ 
scribed.  The  conditions  for  obtaining  a  natural 
perspective  from  photographs  made  with  a  com¬ 
pound  microscope  system  are  discussed.  The  posi¬ 
tion  of  the  stops  is  also  considered.  The  theory  is 
verified  experimentally  with  both  low-  and  high- 
power  systems.  A.  J.  M. 

Photomicrography  in  chemistry.  Photo- 
micrographic .  reproduction  of  microchemical 
crystal  precipitations,  S.  Oehlinger  (Phot.  u. 
Forsch.,  1936,  5,  161 — 167 ;  Chem.  Zentr.,  1936, 
i,  4331). — The  utilisation  of  standard  photographic 
apparatus  is  outlined.  J.  S.  A. 

Refractive  indices  at  low  temperatures.  A.  Y. 
Grosse  (J.  Amer.  Chem.  Soc.,  1937,  59,  2739 — 
2741). — Procedure  for  determining  n  with  the  Abbe 
refractometer  at  temp,  down  to  — 50°  is  described. 


Data  are  recorded  for  several  org,  compounds  at  low 
temp.  E.  S.  H. 

Application  of  the  fluorescence  microscope 
in  analytical  chemistry.  M.  Servione  (Ann. 
Chim.  Analyt.,  1937,  [iii],  19,  313— 319).— The  ad¬ 
vantages  of  microscopical  fluorescence  analysis  for 
microchemical  work  are  indicated.  J.  S.  A. 

Precision,  all-purpose  microcamera.  L.  C. 
Graton  and  E.  B.  Dane,  jun.  (J.  Opt.  Soc.  Amer., 
1937,  27,  355 — 376). — A  new  typo,  high-precision 
instrument,  for  photography  with  transmitted  or 
reflected  light,  is  described.  A  motor-driven  fino 
focussing  mechanism  is  100  times  slower  than  on 
standard  instruments.  1  scale  division  =  100  A.  Re¬ 
sults  indicate  that  true  depth  of  focus  is  <,  and 
resolution  >,  that  allowed  by  current  theory.  A 
revision  of  microscopical  theory  is  suggested  since 
lenses  surpass  their  theoretical  limits.  N.  M.  B. 

Light  counter  with  positive  wall  potential. 
H.  PcnpKB  (Z.  tech.  Physik,  1937,  18,  326—332).— 
The  light- sensitivity  of  counter  tubes  with  positive 
wall  potential  is  not  const.  0.  D.  S. 

Water  vapour  in  the  construction  of  more 
sensitive  photo-electric  cells  of  alkali  metals. 
J.  Kunz,  J.  T.  Tykooiner,  and  L,  P.  Garner  (J. 
Opt.  Soc.  Amer.,  1937,  27,  354).  A.  J.  M. 

High-vacuum  multiplate  camera.  D.  A. 
Richards  and  R.  A.  M.  Bound  (J.  Sci.  Instr.,  1937, 
14,  402 — 406). — The  apparatus  described  enables 
several  exposures  to  be  made  in  an  electron  diffraction 
camera  or  a  cathode -ray  oscillograph  without  break¬ 
ing  the  vac.  in  order  to  remove  the  photographic 
plates.  L.  S.  T. 

Glass-enclosed  metallic  reference  electrode. 

O.  J.  Stewart  and  W.  L.  Carruth  (Ind.  Eng.  Chem. 

[Anal.],  1937,  9,  581— 582).— A  Hg-filled  glass  eleo- 
trode  suitable  as  a  reference  electrode  in  oxidation- 
reduction  potentiometric  titrations  on  a  semi-micro¬ 
scale  is  described.  L.  S.  T. 

Asbestos-potassium  chloride  bridge  and  a 
simple  calomel  electrode.  C.  E.  ZoBell  and  S.  C. 
Rittenbero  (Science,  1937,  86,  502).  L.  S.  T. 

Remote  pH  recorder  with  glass  electrode. 
Anon.  (Paper  Trade  J.,  1937,  105,  TAPPI  Sect., 
332). — The  model  described  is  fitted  writh  an  auto¬ 
matic  sampler,  the  frequency  of  sampling  being 
variable  at  will.  The  recorder  may  bo  500  ft.  from 
the  electrodes,  and  is  very  simple  in  design.  The 
chart  is  a  flat  sheet,  and  the  recording  pen  operates 
in  such  a  way  that  back-lash  and  other  mechanical 
errors  are  avoided.  Processing  valves  may  be  made 
to  operato  by  the  instrument,  thus  permitting  auto¬ 
matic  control  of  pu.  H.  A.  H. 

Electrode  for  electrometric  measurement  of 

P.  Nylen  (Z.  Elektrochem.,  1937,  43,  921 — 923). — 

a.  A.,  1937, 1,  49.  J.W.S. 

Hot-cathode  demountable  X-ray  tube  and 
vapour  trap.  P.  M.  Harris  (Rev.  Sci.  Instr., 
1937,  [ii],  8,  478—480).  L.  S.  T. 

Arrangement  for  investigation  of  fluorescent 
materials  for  cathode-ray  tubes.  M.  von  Ajrd- 
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enne  (Angew.  Chem.,  1937, 50,905 — 906). — An  appar¬ 
atus  for  the  spectrophotometry  of  fluorescence 
phenomena  is  described.  J.  S.  A. 

Application  of  electron  lens  to  cloud  chamber 
photography.  W.  T.  Davies  and  C.  O’Ceallaigh 
<Proo.  Camb.  Phil.  Soc.,  1937,  33,  540— 548).— The 
magnetic  lens  electron  focussing  system  of  Busch 
(Arch.  Elektrotech.,  1927,  18,  583)  has  been  adapted 
to  focus  high-energy  electrons  from  radioactive 
sources  as  they  enter  the  cloud  chamber.  The  dis¬ 
persion  is  greatest  for  particles  of  lowest  energy  and 
these  may  be  removed  from  the  beam  by  means  of 
stops.  The  y-radiation  from  the  source  is  adequately 
screened  and  the  stray  field  within  the  chamber  is 
negligible.  Sources  of  the  order  of  10  millicuries 
must  be  employed.  <J.  A.  D. 

Cloud  chamber  for  nuclear  disintegration 
studies.  H.  R.  Crane  (Rev.  Sci.  Instr.,  1937, 
[ii],  8,  440 — 444). — The  construction  of  a  purely 
automatic  cloud  chamber  adapted  to  the  study  of 
of  the  high-energy  electrons  produced  in  artificial 
disintegration  experiments  is  described.  F.  J.  L. 

Apparatus  for  low-voltage  nuclear  research. 

L.  J.  Haworth,  L.  D.  P.  King,  C.  T.  Zahn,  and  N.  P. 

Heydenburg  (Rev.  Sci.  Instr.,  1937,  [ii],  8,  486 — 
493). — The  apparatus  described  gives  steady,  well- 
focussed  proton  beams  of  12,  40,  and  60  gA.  up  to 
energies  slightly  >  300  kv.,  and  up  to  150  and  100 
kv.,  respectively.  L.  S.  T. 

Simple  electrodialyser .  D.  B.  Roxburgh  and 

M.  H.  Power  (Ind.  Eng.  Chem.  [Anal.],  1937,  9, 

.578). — With  the  apparatus  described  a  dialysed 
Na2S04  solution  of  protein  could  be  electrodialysed 
in  6 — 8  hr.  at  220  v.  to  the  point  at  which  the  sp. 
conductivity  was  ~1  x  10-5.  L.  S.  T. 

A.c.  method  of  measuring  resistance.  D. 
Shoenberg  (Proc.  Camb.  Phil.  Soc.,  1937,  33,  577 — - 
582). — The  experimental  arrangement  previously 
described  (cf.  A.,  1938,  I,  19)  is  used  to  measure  the 
sp.  resistance  of  high-conductivity  metals  and  to 
teat  for  superconductivity.  The  specimen  need  not 
be  altered  from  the  form  in  which  it  is  available. 
Pure  specimens  of  Os,  Ge,  Mo,  and  La  were  examined 
at  liquid  He  temp.  La  was  superconducting  at 
4*2  K.  At  2-3  K.  it  was  still  superconducting  at 
1500  gauss  (cf.  Mendelssohn  and  Daunt,  A.,  1937,  I, 
229).  No  new  superconductors  were  found. 

J.  A.  D. 

Battery-operated  Geiger-Miiller  counter  for 
the  location  of  lost  radium.  R.  B.  Taft  (Rev. 
Sci.  Instr.,  1937,  [ii],  8,  508). — The  portable  instrument 
described  will  detect  20  mg.  of  Ra  approx.  135  ft. 
away  when  no  obstructions  intervene.  L.  S.  T. 

Evaluation  of  counter  tube  measurements. 
J.  Meixner  (Ann.  Physik,  1937,  [v],  30,  665 — 6S2). — 
Theoretical.  0.  D.  S. 

•  41  Scale  of  two  V  high-speed  counter  using  hard 
vacuum  triodes.  W.  B.  Lewis  (Proc.  Camb.  Phil. 
Soc.,  1937,  33,  549 — 558). — A  high-speed  recording 
counter  operating  on  the  “  scale  of  two  ”  principle 
(Wynn-Williams,  A.,  1932,  671)  employs  thyratrons 
only  in  the  output  stage.  Two  triodes  are  arranged 


in  a  symmetrical  circuit  whioh  is  triggered  alternately 
from  one  stable  state  to  the  other  by  the  applied 
impulses  acting  through  two  Cu20  rectifiers  and  an 
inductance.  The  counter  will  operate  at  20,000 
impulses  per  sec.  provided  that  the  recording  meter 
operates  in  <  0*01  sec.  J.  A.  D. 

Determination  of  dipole  moments  of  solutions. 

H.  Mohler  (Hclv.  Chim.  Acta,  1937,  20,  1447 — 
1457). — Apparatus  and  procedure  for  measuring  dipole 
moments  in  hexane  solutions  are  described. 

F.  L.  U. 

Method  for  magnetic  spectrograph  calcul¬ 
ations.  F.  T.  Rogers,  jun.  (Rev.  Sci.  Instr.,  1937, 
[ii],  8,  432 — 136). — A  general  method  for  calculating 
the  kinetic  energies  of  charged  particles  from  mag¬ 
netic  spectrograph  data,  when  the  magnetic  fields 
used  are  not  uniform,  is  presented.  F.  J.  L. 

Automatic  pipette,  and  a  convenient  siphon. 
K.  Nowak  (Pr/emysl  Chem.,  1937,  21,  238 — 239). — 
Apparatus  is  described.  R.  T. 

Use  of  Haldane  apparatus  for  analysis  of  gases 
containing  ether. — See  A.,  Ill,  162. 

Portable  apparatus  for  precise  gas  analysis. — 
Sec  B.,  193S,  14. 

Dilatometer  for  high  temperatures.  S.  Pyk, 
B.  StAlhane,  and  T.  Westberg  (Jernkont.  Ann., 
1935,  119,  401—411 ;  Chem.  Zentr.,  1936,  i,  4184).— 
An  instrument  suitable  for  use  with  ceramics  and 
metals  is  described.  H.  N.  R. 

High-vacuum  leak.  W.  Bogg  (J.  Sci.  Instr., 
1937,  14,  412—413). — The  new  design  obviates 
damage  by  overscrewing  to  the  needle  or  the  orifice 
that  it  closes.  L.  S.  T. 

Measuring  and  making  visible  air  currents. 
U.  Schmieschek  (Z.  tech.  Physik,  1936,  17,  98 — 
100;  Chem.  Zentr.,  1936,  i,  4185). — The  production 
of  flocculcnt  smokes  from  polymerised  MeCHO,  and 
their  application  to  the  photographic  study  of  air 
currents,  are  discussed.  J.  S.  A. 

Apparatus  for  measurement  of  viscosity 
coefficients  at  low  temperatures.  M.  Mako- 
wiecka  (Acta  phys.  polon.,  2,  371 — 374;  Chem. 
Zentr.,  1936,  i,  4184). — A  capillary  viscosimeter 
adapted  to  liquid  air  cooling  is  described.  73  is  deter¬ 
mined  for  fluorocy clone.  H.  N.  R. 

Simple  Knudsen  gauge.  A.  L.  Hughes  (Rev. 
Sci.  Instr.,  1937,  [ii],  8, 409 — 412). — A  simple  Knudsen 
pressure  gauge  consists  of  a  heater  (Pt  foil)  parallel 
to  a  piece  of  A1  foil ;  the  deflexion  of  the  A1  foil,  cc  to 
the  no.  of  excited  gas  mols.  bombarding  it,  i.e.,  to 
the  gas  pressure,  is  measured  by  means  of  a  micro¬ 
scope.  The  sensitivity  can  be  varied  by  altering  the 
temp,  of  the  heater.  The  upper  limit  of  pressure  is 
0  01  mm.  F.  J.  L. 

Simplified  hydrogen  liquefier.  J.  E.  Ahlberg, 

I.  Estermann,  and  W.  0.  Lundberg  (Rev.  Sci. 

Instr.,  1937,  [ii],  8,  422 — 426). — A  small  H2  liquefier 
with  an  efficiency  of  16%,  using  a  twisted  tube  heat 
interchanger,  is  described.  F.  J.  L. 

Sedimentation  equilibrium  of  sucrose  in  the 
simplest  opaque  air-driven  spinning  tops  as- 
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ultracentrifuges.  J.  W.  McBatn  and  C.  Alvarez- 
Tostado  (J.  Amer.  Chem.  Soc.,  1937,  59,  2489 — 
2494). — Two  methods  for  measuring  sedimentation 
equilibrium  in  a  mechanically  immobilised  liquid 
are  described.  In  the  first,  tho  liquid  is  immobilised 
by  means  of  insol.  fibres  of  soap  curd ;  sedimentation 
takes  place  in  the  interstices,  and  successive  portions 
of  the  curd  are  finally  removed  for  analysis.  The 
second  method,  which  is  universally  applicable  to 
solutions  or  monodisperse  particles,  makes  use  of  a 
simple,  opaque,  two-piece  steel  rotor,  where  the 
contents  are  directly  accessible  for  chemical,  physical, 
or  biological  analysis.  E.  S.  H. 

Quantity  heads  for  the  air-driven  ultracentri¬ 
fuge.  R.  W.  G.  Wyckoff  and  J.  B.  Lagsdin 
(Rev.  Sci.  Instr.,  1937,  [ii],  8,  427-^29).— The  design 
and  explosion  limits  of  quantity  heads  capable  of 
centrifuging  100 — 150  c.c.  of  liquid  in  fields  of  200,000 
to  300,000  g  are  given.  The  optimum  tube  angle 
is  25°.  F.  J.  L. 

Evaporation  of  quartz  in  silver.  H.  W. 
Edwards  (Rev.  Sci.  Instr.,  1937,  [ii],  8,  451—452).— 
The  heater  element  for  the  evaporation  of  quartz  on 
to  Ag  mirrors  is  a  small  Ta  V-shaped  trough.  The 
temp,  of  the  heater  is  1900°,  and  the  reflecting  power  of 
the  resulting  mirror  is  about  1 — 2%  <  that  of  the 
freshly  deposited  Ag.  F.  J.  L. 

Deposit  of  films  of  uniform  thickness  for  inter¬ 
ferometer  mirrors.  R.  A.  Fisher  and  J.  R,  Platt 
(Rev.  Sci.  Instr.,  1937,  [ii],  8,  505— 507).— The 
uniformity  of  evaporated  films  is  discussed,  and  an 
apparatus  for  producing  metal  films  of  uniform 
thickness  by  evaporation  in  a  vac.  is  described. 

L.  S.  T. 

Determination  of  compressibilities  of  gases 
and  vapours.  K.  L.  Ramaswamy  (Current  Sci., 
1937,  6,  214). — Compressibilities  can  be  obtained  by 
determining  the  pressures  corresponding  with  known 
vals.  of  n}  referred  to  a  gas  such  as  CH4  for  which  vals. 
of  n  for  various  pressures  are  known.  L.  S.  T. 

Charcoal  trap  for  oil  vapours.  P.  A.  Anderson 
(Rev.  Sci.  Instr.,  1937,  [ii],  8,  493— 495).— The  C 
mass  acts  as  its  own  heater  as  in  a  granular  C  resist¬ 
ance  furnace.  The  preliminary  baking  period  for 
outgassing  is  much  reduced  in  comparison  with  C 
traps  heated  externally.  L.  S.  T. 

Lubrication  of  taps  with  phosphoric  acids. 
D.  L.  Chapman  and  L.  A.  Moignard  (J.C.S.,  1937, 
1936 — 1938). — A  new  tap,  of  Hg-sealed  type,  and  the 
prep,  of  the  lubricant  from  fused  HPO<*  are  described. 

C.R.H. 

Technique  of  preparing  collodion  membranes. 
H.  Lodenkamper  (Zentr.  Bakt.  Par.,  1937,  I,  139, 
214—224).  L.  D.  G. 

Shaking  machine.  H.  Kuhne  and  A.  Bell- 
mann  (Chem.-Ztg.,  1937,  61,  994). — The  usual  form 
of  laboratory  shaker  (150 — 360  motions  per  min.)  is 


mounted,  with  its  motor,  on  a  platform  which  is 
subjected  to  a  rocking  motion  of  much  lower  frequency 
(2 — 4  motions  per  min.).  The  machine  is  claimed  to 
be  particularly  suitable  for  use  with  very  viscous 
liquids.  J.  W.  S, 

Apparatus  for  demonstrating  the  type,  water/ 
oil  or  oil/water,  of  emulsions.  W.  J.  Pullar 
(Pharm.  J.,  1938,  140,  7). — A  procedure  similar  to 
that  of  Bhatnagar  (J.C.S.,  1920, 117,  542)  is  described. 
The  apparatus  measures  the  conductivity  of  the 
continuous  phase  and  the  increase  which  occurs  when 
the  emulsion  changes  from  oil-in- water  to  water-in-oil 
type.  •  W.  McC. 

Distilling  apparatus.  J.  Erdos  and  B.  Molnar 
(Tech.  Kurir,  1937,  8,  96). — A  combined  apparatus  for 
refluxing  and  distilling  is  described.  E.  P. 

Ball  packings  for  laboratory  rectifying  col¬ 
umns.  A.  R.  Glasgow,  jun.,  and  S.  T.  Schicktanz 
(J.  Res.  Nat.  Bur.  Stand.,  1937,  19,  593—603). — 
The  relationships  between  the  efficiency  (yj),  liquid 
hold-up  (v),  ball  diameter  (d)y  and  total  surface  area 
(a)  have  been  investigated  for  fractionating  columns 
packed  with  glass  balls  (d  =  2-95  and  3-80  mm.),  Pb 
balls  (d  =  2-05  and  4*05  mm.),  and  Cu  balls  (d  = 
4*00  mm.).  For  a  column  of  diameter  2-6  cm.  packed 
with  such  balls  the  thermal  conductivity  of  the  balls 
is  without  effect,  and,  approx.,  vj  cc  aid2  and  v  oca. 

J.  W.  S. 

Molecular  distillation. — See  B.,  1938,  2,  3. 

Distillation  apparatus. — See  B.,  1938,  3. 

M.p.  determination.  F.  Gr£goire  (Bull.  Sci. 
pharmacol.,  1935,  42,  655 — 657;  Chem.  Zentr., 
1936,  i,  4764). — A  method  suitable  for  determining  the 
temp,  of  initial  and  of  final  melting  for  materials  of 
indefinite  m.p.  is  described.  H.  N.  R. 

Apparatus  for  f.p.  determinations.  D.  Quig- 
gle,  C.  O.  Tongberg,  and  E.  M.  Fry  (Ind.  Eng. 
Chem.  [Anal.],  1937,  9,  579— 581).— The  apparatus 
described  is  suitable  for  determining  the  purity  of 
substances,  particularly  those  freezing  at  low  temp. 
Results  for  CHsPr^Bu*  alone  and  containing  0-9  mol. 
%  of  n-C7H16  are  given  in  illustration.  L.  S.  T. 

Logarithmic  titration  graph.  E.  J.  Schorn 
(Pharm.  J.,  1938,  140,  7). — In  volumetric  determin¬ 
ations  depending  on  neutralisation  of  ionic  charges 
the  pH  is  plotted  against  the  log10  of  the  no.  of  drops 
of  solution  added  before  and  after  the  end-point  is 
attained.  Two  parallel  straight  lines  which  meet  the 
y-axis  are  obtained,  the  distance  between  the  lines 
representing  the  pH  change  which  occurs  between  the 
addition  of  one  drop  before  and  one  drop  after  the 
end-point  is  reached.  The  graphs  illustrate  many 
points  in  the  theory  of  the  determinations. 

W.  McC. 

Significance  and  function  of  the  history  of 
chemistry.  E.  Pietsck  (Angew.  Chem.,  1937,  50, 
939—948). — A  lecture.  L.  S.  T. 
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Coefficients  of  absorption  and  the  mean  temp¬ 
erature  of  the  atmospheric  ozone.  G.  D&jardin, 
A.  Arnuef,  and  D.  Cavassilas  (Compt.  rend.,  1937, 
205,  809 — 811). — The  thickness  of  the  03  layer  in 
the  atm.,  reduced  to  normal  temp,  and  pressure,  has 
been  determined  as  0*290  cm.  i5%  from  measure¬ 
ments  of  absorption  in  the  region  3135 — 3326  a.,  and 
the  no.  of  mols.  per  c.c.  under  normal  conditions  as 
2*90  X  1019.  The  absorption  coeff.  of  atm.  03  has 
been  compared  with  that  of  laboratory  03.  The 
mean  temp,  of  atm.  03  is  — 35°.  R.  S.  B. 


Concentration  of  D20  in  natural  ice.  IV. 
E,  Baron i  and  A.  Fink  (Monatsh.,  1937,  71,  128 — 
130;  cf.  A.,  1935,  953;  1936,  183,  699).— The  *[D20] 
in  freshly  fallen  snow,  initially  40%  <  in  ordinary 

H. O,  increases  during  periods  of  snowfall,  and  may 
become  15%  >  in  ordinary  H^O.  This  is  attributed 
to  fractional  pptn.  It  is  concluded  that  the  [D20] 
in  atm.  H20  is  25%  <  in  ordinary  H20  (cf.  A.,  1937, 

I,  203).  J.  W.  S. 

Composition  of  (a)  sea  ice,  (b)  the  ice  of  the 
Caspian  Sea.  V.  S.  Krasnova  (J.  Gen.  Chem. 
Russ.,  1937,  7,  1742—1746,  1747— 1748).— Analytical 
data  are  recorded  for  White  Sea  and  Caspian  Sea  ice. 
The  salt  content  is  highest  in  the  lowest  layers  of  ice, 
but  is  considerably  <  in  the  underlying  H20. 

R.  T. 


Oxidation-reduction  potential  in  sea-water. 
L.  H.  N.  Cooper  (J.  Marine  Biol.  Assoc.,  1937,  22, 
167 — 176). — Vais,  for  the  standard  02  electrode 
potential  at  various  temp,  and  for  the  activity  of 
02,  OH',  and  H20  in  sea-H20  are  calc.  The  theoretical 
oxidation-reduction  potential  of  sea-H20  due  to  a 
reversible  02  system  is  calc,  as  0-7 — 0*8  v.  Vais,  for 
the  oxidation-reduction  potential  of  sea-H20  [by 
W.  R.  G.  Atkins]  and  irreversible  potentials  calc, 
from  Hoar's  (1931)  results  with  a  Pt  electrode  show 
that  the  oxidation-reduction  potential  in  sea-H20  is 
determined  by  an  irreversible  02  system.  The  val. 
at  j9H  8*15  was  about  0*43  v.  The  02  system  in  sea- 
H20  can  never  function  strictly  reversibly.  The 
biologically  effective  potential  may  bo  anywhere 
between  0*43  and  0*75  v.  A.  D.  H. 

Colloidal  ferric  hydroxide  in  sea-water.  H.  W. 
Harvey  (J.  Marine  Biol.  Assoc.,  1937,  22,  221 — 225). 
— Colloidal  Fe(OH)3  flocculates  in  sea-H20,  the  rate 
increasing  with  the  concn.  Protection  is  afforded  by 
emulsoids  such  as  gum  arabic,  starch,  albumin,  and 
agar.  Since  1  mol.  of  emulsoid  protects  many  mols. 
of  Fe(OH)3  the  phenomenon  cannot  be  explained  by 
the  shell  theory  of  protection.  In  the  sea  it  is  probable 
that  Fe(OH)3  is  also  adsorbed  on  protective  emulsoids. 
In  view  of  the  possibility  that  such  compounds  may 
be  important  in  the  sea  the  properties  of  Fe  humates 
are  briefly  described.  The  particles  of  Fe(OH)3 
sol  at^H  about  7*4  are  positively  charged,  but  adsorp¬ 
tion  on  gum  arabic,  albumin,  or  agar  caused  change  in 
polarity.  A.  D.  H. 

Ratio  of  nitrogen  to  phosphorus  in  the  sea. 
L.  H.  N.  Cooper  (J.  Marine  Biol.  Assoc.,  1937,  22, 
177 — 182). — It  is  confirmed  that  the  ratio  of  N03-N 


to  P04-P  does  not  vary  greatly  in  sea-H20  and  (as 
mg.-atoms)  is  usually  about  20.  In  plankton  the 
N  :  P  ratio  is  more  variable  but  averages  16*3.  The 
hydrographical  importance  of  tho  ratio  is  discussed 
with  particular  reference  to  the  English  Channel, 
the  Mediterranean,  and  the  South  Atlantic. 

A.  D.  H. 

Nitrogen  cycle  in  the  sea.  L.  H.  N.  Cooper 
(J.  Marine  Biol.  Assoc.,  1937,  22,  183— 204).— A 
review.  Methylamines  and  CC^NH^  must  be  set 
free  in  sea-H20  in  considerable  quantities  as  excretory 
products  of  animals.  The  former  will  be  included 
when  NH3  is  determined  by  distillation.  Tho  con¬ 
ditions  in  sea-H20  favour  the  decomp,  of  CO(NH2)2 
into  NH4CNO,  which  is  hydrolysed  to  NH3  and  C02. 
A  purely  chemical  mechanism  is  probably  sufficient 
to  account  for  the  hydrolysis  of  CO(NH2)2  although 
bacterial  enzymes  probably  assist.  NH2-acids  may 
be  present.  They  may  be  of  val.  to  phytoplankton 
organisms  as  accessory  nutrient  substances.  The 
mechanism  by  which  they  are  assimilated  probably 
differs  from  that  for  inorg.  N  because  they  must  bo 
mainly  in  the  form  of  zwitterions.  N-fixing  bacteria 
are  present  in  the  sea  and  N-fixation  by  electric  dis¬ 
charge  also  occurs.  The  production  of  NH3  from 
NH2-acids  and  methylamines  is  probably  bacterial. 
NH3  is  utilised  by  diatoms,  probably  as  NH4\  NH3 
in  the  sea  is  oxidised  to  N02' ;  evidence  is  adduced  for 
the  intermediate  formation  of  hyponitrite.  From  the 
surface  to  about  1  m.  depth  photochemical  oxidation 
takes  place,  colloidal  Si02  possibly  being  important 
as  a  photosensitiser.  Chemical  oxidation  may  occur 
at  the  surface  and  may  be  accelerated  by  the  presence 
of  air  bubbles  just  below  the  surface.  Near  the  bottom 
the  oxidation  is  probably  bacterial.  The  mechanism 
of  oxidation  of  NH3  in  mid-water  is  unknown.  N02' 
is  oxidised  to  N03'  in  the  sea;  near  the  bottom 
bacterial  oxidation  occurs  but  in  mid-water  the 
mechanism  is  unknown.  Reduction  of  N03'  to 
N02'  can  take  place  in  aerated  sea-H20  even  in  the 
absence  of  denitrifying  bacteria,  which  are  known  to 
occur  in  the  sea.  The  thermodynamic  efficiency  of  the 
oxidation  of  glucose  by  N02'  and  by  02  is  similar. 
Bacteria  may  obtain  energy  both  from  oxidation  of 
NO/  to  N03'  and  from  reduction  of  N03'  to  NO/  in 
presence  of  org.  substances.  Photochemical  reduction 
of  NO/  is  not  possible  in  the  sea.  A.  D.  H. 

Origin  of  calcium  hydrogen  carbonate  con¬ 
tained  in  the  waters  of  the  Versoix  (Geneva 
canton).  J.  P.  Buffle  (Arch.  Sci.  phys.  nat.,  1937, 
[v],  19,  Suppl.,  77—80;  cf.  A.,  1935, .  600) —The 
presence  of  Ca(HC03)2  is  due  to  the  infiltration  of 
surface  H20  containing  H2C03,  which  causes  dis¬ 
solution  of  CaC03  in  the  river  bed.  A.  J.  E.  W. 

[Mineral]  water  of  S.  Genesio  (Turin).  F. 
Biglietti  (Annali  Chim.  Appl.,  1937,  27,  457—472). 
— Data  for  chemical  composition,  physico-chemical 
consts.,  and  nature  of  the  dissolved  gases  are  tabulated. 

F.  O.  H. 

Physico-chemical  characteristics  of  regions 
of  salt  domes  in  Stalingrad  region  and  Kal- 
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muckia.  V.  I.  Nikolaev,  0.  K.  Janateva,  and 
V.  D.  Poljakov  (Bull.  Acad.  Sci.  U.R.S.S.,  1937, 
Ser.  Chim.,  857 — 869). — Determination  of  K*  and 
Br'  in  the  H20  of  springs  in  the  Kalmiickian  steppes 
has  indicated  the  presence  of  deposits  of  K  and  Br 
salts.  Analysis  of  salts  extracted  from  materials  from 
bore-holes  in  the  region  of  a  supposed  salt-dome  in  the 
Stalingrad  region  has  shown  that  with  increasing 
depth  the  concns.  of  K,  Br,  and  B203  increase  from 
vals.  characteristic  of  deposits  from  the  Caspian  Sea 
to  vals.  characteristic  of  deposits  from  the  Permian 
Sea.  R.  C. 

Boron  content  of  sea-water  and  of  marine 
organisms.  I.  Igelsrud,  T.  G.  Thompson,  and 
B.  M.  G.  Zwicker  (Amer.  J.  Sci.,  1937,  [v],  35, 
47 — 63). — B,  as  sol.  borate,  has  been  determined  in 
numerous  samples  of  sea-H20  from  the  coastal  waters 
of  the  north-east  Pacific  Ocean,  and  the  B-clilorinity 
ratios  calc.  The  vals.  vary  from  0T25  to  0-485 
mg.- atom  of  B  per  kg.  of  H20,  and  approx,  oc  the 
chlorinity  of  the  H20.  The  average  B-chlorinity 
ratio  (mg.  atoms  of  B  per  g.  of  halide)  is  0*0223.  The 
presence  of  complex  B  compounds  may  account  for 
the  discrepancy  between  the  vals.  reported  in  the 
literature  for  B  in  sea-H20.  Five  species  of  marine 
algse  gave  4*2  to  14*9  mg.-atoms  of  B  per  kg.  of  dried 
material  or  15*1  to  50*3  mg.-atoms  per  kg.  of  ash. 
No  accumulation  of  B  beyond  that  observed  in  terres¬ 
trial  plants  growing  in  good  soils  low  in  B  was  ob¬ 
served  in  the  species  of  marine  plants  examined. 
20*8  and  80*0  mg.-atoms  of  B  per  kg.  were  found  in  the 
marine  animal  shells  of  Conus  and  Cyprea ,  and  173 
mg.-atoms  per  kg.  in  a  sample  of  HydrocoralUna , 
indicating  that  B  may  occur  generally  in  calcareous 
and  sedimentary  structures  of  oceanic  origin,  probably 
as  Mg  or  Ca  borates.  L.  S.  T. 

Thermal  water  in  Bukovi6ka  Banja.  S. 
MiholkS  (Bull.  Soc.  Chim.  Yougoslav.,  1937,  8, 
83 — 96). — Analyses  are  given.  F.  L.  U. 

Recent  changes  in  the  water  of  Laguna  de 
Bay  and  their,  effect  on  the  lake  fauna.  S.  M. 
Cendana  and  A.  M.  Mane  (Philippine  Agric.,  1937, 
26,  327 — 340). — Changes  following  the  influx  of  sea- 
H20  into  the  lake  are  recorded.  A.  G.  P. 

Hydrochemistry  of  the  Gulf  of  Karabugaz. 
V.  P.  IlinskIj  G.  S.  Klebanov,  and  J.  B.  Blumberg 
(Trudi  Solianoi  Lab.,  1936,  No.  5,  9 — 47). — Complete 
redissolution  of  the  Na2SO4,10H2O  deposits  does  not 
take  place  during  the  summer  months.  Part  of  the 
Mg  is  pptd,  as  MgC03  by  Ca(HC03)2  present  in  Cas¬ 
pian  Sea  HoO  entering  the  Gulf.  The  d  of  the  H20 
has  risen  from  M36  in  1897  to  M74  in  1932;  the 
H20  will  be  saturated  with  respect  to  NaCl  in  40 — 50 
years,  at  the  present  rate  of  concn.  R.  T. 

Reduction  of  sulphates  in  Caspian  Sea  water. 
A.  D.  Pelsch  (Trudi  Solianoi  Lab.,  1936,  No.  5,  81— 
■  108). — The  max.  concn.  of  H2S  tolerated  by  Micro - 
spira  (zstuarii ,  van  Delden,  varies  according  to  the  pn, 
inasmuch  as  HS'  is  far  less  toxic  than  is  H„S ;  concns. 
of  >2400  mg.  per  1.  of  H2S  are  tolerated  at  pH  9 
(98%  dissociation  of  H2S),  and  may  be  achieved  by 
the  action  of  Microspira  on  sulphates.  R.  T. 


The  red  lake  near  Witzenhausen  :  recent  and 
fossil  weathering  of  felspar-basalt.  E.  Blanck 
and  R.  Themlitz  (Chem.  Erde,  1937,  11,  375 — 
407). — The  H^O  in  an  abandoned  quarry  in  basalt 
with  adjoining  Bunter  sandstone  is  deep  red,  and  con¬ 
tains  colloidal  Si02,  A1203,  and  Fe203.  Analyses  are 
given  of  the  fresh  and  weathered  rocks  and  of  bauxitio 
products  of  Tertiary  age.  L.  J.  S. 

Chlorides  in  chemical  weathering  and  hydro¬ 
gen-ion  concentration  in  geology.  M.  Storz 
(Chem.  Erde,  1937,  11,  408 — 419). — Limestones  on 
the  Dalmatian  coast  show  cavernous  weathering  due 
to  the  action  of  NaCl  on  CaC03  with  the  formation 
of  Na2C03  and  CaCl2.  Sea-H20  standing  in  rock  pools 
shows  a  max.  pa  value  of  S*8 — 9*0.  In  artificial 
sea-H20  pn  was  raised  from  6*5  to  8*8  by  the  addition 
of  CaC03.  L.  J.  S. 

Composition  of  the  mud  of  the  brine  of  the 
Karabugaz  Gulf.  L.  S.  Selivanov  (Compt.  rend. 
Acad.  Sci.  U.R.S.S.,  1937,  16,  455-458).— From 
analyses  of  the  mud  and  the  associated  brine,  an 
attempt  is  made  to  deduce  the  hydro-chemistry  of  the 
Gulf.  C.  R.  H. 

(A)  Dynamics,  (B)  energetics,  of  the  desulphat- 
ation  process.  A.  D.  Pelsch  (Trudi  Solianoi 
Lab.,  1937,  No.  14,  5—43,  45— 81).— (a)  Vibrio 
cesluarii  has  been  identified  in  the  sludge  from  the 
Strait  of  Karabugaz.  Its  growth  is  inhibited  by 
limiting  concns.  of  undissociated  H2S,  the  val.  of 
which  depends  on  the  pn  and  salt  content  of  the 
medium. 

(b)  The  mechanism  of  the  microbiological  reduction 
of  H2S04to  H2S  is  discussed  from  the  thermodynamical 
point  of  view,  and  it  is  shown  that  free  H2  is  not  in¬ 
volved,  but  that  a  no.  of  unknown  H  donators  effect 
reduction  through  the  stages  H2S04  ->  H2S03  -> 
(H2S02)  (HoSO)  H2S.  Vibrio  desulfuricans,  F. 
cesluarii ,  and  F.  thermodesulfur  leans  are  able  to  effect 
only  those  stages  involving  diminution  of  free  energy 
of  the  system,  whilst  F.  rubenlschickii  can  also  pro¬ 
duce  changes  leading  to  increase  in  free  energy  (oxido- 
reduction  of  glucose).  R.  T. 

(A)  Formation  of  sludge  in  Lake  Moinak. 
J.  V.  Pervolf.  (b)  Micro-zonal  analysis  of 
sludge  deposits.  J.  V.  Pervolf  and  A.  I.  Prosch- 
.kina-Lavrenko.  (c)  Hydrobiological  conditions 
of  sludge  formation.  J.  Y.  Pervolf  (Trudi 
Solianoi  Lab.,  1937,  No.  14,  83—96,  97—104,  105— 
119). — (a)  Biological  conditions  are  described. 

(b)  Methods  of  microscopical  examination  of  mud 
profiles  are  described. 

(0)  Algae  develop  in  salt  lake  H20  of  a  salt  content 
corresponding  with  d  <  1*14,  and  can  enter  into  the 
composition  of  the  sludge  on  condition  of  periodic 
overlaying  with  inorg.  detritus.  R.  T. 

Slime  of  Brazilian  mangrove  swamps.  F.  W. 
Freise  (Chem.  Erde,  1937. 11,  333 — 355). — Mechanical 
and  chemical  analyses  are  given,  and  alterations 
in  the  material  are  considered.  L.  J.  S. 

Geochemistry  of  lithium.  H.  W.  Strock 
(Nachr.  Ges.  wiss.  Gottingen,  1936,  [ii],  1,  171 — 204; 
Chem.  Zentr.,  1936,  i,  4409 — 4410). — -Li  is  determined 
spectrographically,  using  the  6708  a.  line  and  adding 
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NaCI  to  enhance  the  sensitivity.  Analyses  of  igneous 
rocks,  and  their  differentiation  products,  zeolites, 
meteorites,  sedimentary  rocks,  plant  ashes,  and 
coals  show  a  mean  Li  content  of  0*014%  in  igneous 
rocks.  Granites  show  100-fold  enrichment  as  com¬ 
pared  with  Mg-rich  rocks,  ten-fold  as  compared  with 
gabbros.  Li  is  progressively  enriched  in  the  darker 
coloured  constituents  on  increasing  differentiation, 
but  does  not  run  parallel  to  other  univalent  metals, 
e.g Na.  Li  replaces  Mg  isomorphously  in  pyroxenes 
and  hornblendes,  but  the  Li20  :  MgO  ratio  is  fairly 
const,  in  sedimentary  clays.  J.  S.  A. 

Optical  and  spectrographic  examination  of 
beryls,  especially  at  high  temperatures.  R. 
Bose  (Neues  Jahrb.  Min.,  1936,  A,  70,  Beil.-Bd.,  467— 
570;  Chem.  Zentr.,  1936,  i,  4701—4702). — Measure¬ 
ments  of  n ,  d ,  dispersion,  double  refraction,  and  dis¬ 
persion  of  double  refraction  are  recorded  for  beryls 
from  various  sources  up  to  1150°,  and  the  variations 
in  optical  properties  correlated  with  increase  in  d . 
Beryls  of  low  d  free  from  inclusions  may  be  heated  to 
1000° ;  those  of  high  d  with  inclusions  are  destroyed 
above  700°.  Li,  Na,  K,  Cs,  Ca,  Mg,  Ga,  Sc,  Ti, 
Y,  Mn,  Cr,  Ee,  Ni,  Sn,  Cu,  and  Ag  were  detected 
spectroscopically.  Emeralds  from  Katharinenburg 
have  a  very  high  V  content,  with  considerable  amounts 
of  Ti  and  Sc.  C02,  H2,  and  H20  are  evolved  from 
beryls  on  heating  at  1200° ;  He  was  detected  in  only 
one  case.  The  deposit  volatilised  off  in  vac.  contained 
Ee,  Mn,  Ni,  Cu,  Ag,  Ga,  Ti,  Ce,  Na,  Mg,  and  Zn. 
The  deposit  from  Leydsdorp  emerald  contained  no 
Cr,  which  is  considered  to  be  combined  differently 
from  the  other  metals;  a  part  of  the  Ee  in  aqua¬ 
marine  is  similarly  differentiated.  J.  S.  A. 

Volcanic  rocks  of  Sag  Mt.,  Hungary.  L. 
Jugovics  and  A.  Maechet  (Tsch.  Min.  Petr.  Mitt., 
1937, 49,  369 — 414). — Petrographical  descriptions  and 
chemical  analyses  are  given  of  basalt  and  dolerite, 
showing  that  these  rocks  belong  to  the  “  Atlantic 
series.”  L.  J.  S. 

Emerald  and  associated  minerals  in  the 
Habach  valley,  Salzburg.  H.  Leitmeier  (Tsch. 
Min.  Petr.  Mitt.,  1937,  49,  245-^368).— Emerald 
occurs  in  bio tite- schist  at  the  junction  of  gneiss  and 
amphibolite.  Analysis,  Si02  63*54,  A1203  17*25, 
Cr203  0*12,  Ee203  0*71,  BeO  13*07,  MgO  0*84,  CaO 
0*78,  Na20  1*42,  K20  0-14,  H20  2*97  -  100*84, 
d  2*749,  does  not  correspond  with  the  usually  accepted 
formula  Be3Al2SiG018.  Variations  in  d  and  n  are 
compared  with  the  data  for  emerald  from  other 
localities.  The  associated  minerals  and  rocks  are 
described  and  their  origin  is  discussed.  The  occur¬ 
rence  is  similar  to  that  in  the  Urals.  L.  J.  S. 

Analysis  of  granite  from  Montorfano  and  of 
granite  and  tourmaline  from  AJzo  [Italy].  P. 
Gallitelli  (Atti  R.  Accad.  Lincei,  1937,  [vi],  26, 
103 — 106). — Analytical  data  are  tabulated.  The 
granites  contain  Si02and  A1203  69-52,  70*62,  and  15*45, 
15*66%,  respectively,  whilst  the  tourmaline  contains 
B203  8*82%.  E.  O.  H. 

Textural  groups  of  Wisconsin  till  and  their 
distribution  in  Illinois.  H.  Wascher  and  E. 
Winters  (Amer.  J.  Set.,  1937,  [v],  35,  14 — 21).— 


Mechanical  analyses  showing  the  range  in  com¬ 
position  of  the  four  textural  groups  proposed  are 
given.  L.  S.  T. 

Density  and  structure  of  zircon.  II.  M.  von 
Stackerberg  and  K.  Chudoba  (Z.  Krist.,  1937,  97, 
252 — 262;  cf.  A.,  1937,  I,  3S2). — Density  and  X-ray 
analyses  writh  heat-treatment  show  that  very  light 
zircons,  p  3*972,  3*945,  are  oxide  decomp,  products  of 
ZrSi04,  the  SiOa  being  amorphous,  the  Zr02  amor¬ 
phous  or  microcryst.  On  heating  these  at  1450°, 
ZrSi04  is  re-formed  as  a  single  crystal  or  fibre  structure ; 
above  1000°  p  increases  but  is  the  normal  4*7. 
Discussion  of  further  data  of  the  authors  and  others 
on  zircons  of  intermediate  p  reveals  difficulties  in 
correlating  mechanical,  optical,  thermal,  and  X-ray 
results.  I.  MoA. 

New  form  of  titanite.  H.  Meixner  (Z.  Krist., 
1937,  97,  332 — 335). — Cryst.  features  are  described. 

I.  McA. 

Morphology  of  apophyllite.  J.  D.  H.  Donnay 
(Bull.  Acad.  roy.  Belg.,  1937,  [v],  23,  749 — 761). — 
The  structure  of  apophyllite  accords  with  the  general¬ 
ised  Bravais  law  (A.,  1937,  I,  171).  It  shows  zonal 
series  of  the  simple  primary,  double  primary,  and 
double  secondary  types.  J.  W.  S. 


Crystallographic  investigation  of  borates  of 
Inder  deposit.  G.  B.  Boki  (Bull.  Acad.  Sci. 
U.R.S.S.,  1937,  Ser.  Chim.,  871— 883).— The  crystallo¬ 
graphic  characteristics  and  consts.  of  ulexite,  cole- 
manite,  inyoite,  pandermite,  hydroboracite,  ascharite, 
and  inderite  (2Mg0,3B203,15H20)  are  recorded. 

R.  C. 

Polymorphic  transitions  in  leucite.  J.  Wyart 
(Compt.  rend.,  1937,  205,  1077— 1079).— Leucite 
(cf.  A.,  1937,  I,  17)  is  pseudo-cubic  at  ordinary  temp,f 
being  built  up  of  tetragonal  crystallites  regularly 
arranged.  On  heating,  the  spacings  (001)  and  (100) 
become  more  nearly  equal,  and  coincide  at  625°. 
The  mineral  is  then  true  cubic,  but  will  return  to  the 
pseudo-cubic  form  on  cooling.  The  transition  is 
gradual  and  continuous,  heat  being  absorbed  during 
heating  from  575°  to  625°  just  before  the  transition. 
Heat  is  evolved  as  the  structure  returns  to  normal  on 
cooling.  J.  A.  D. 


Anomalies  of  structure  and  composition 
of  phosphates  of  the  Paris  Basin.  L.  Cayeux 
(Compt.  rend.,  1937,  205,  1021— 1023).— The  origin 
of  the  minerals  has  been  investigated.  Intermediate 
strata  of  foreign  minerals  were  observed  and  the 
concns.  were  apparently  originally  submarine. 


J.  A.  D. 


Origin  of  gold  in  the  borders  of  Guinea  and 
Sudan,  and  in  the  ancient  Haute-Volta.  J. 
Sagatsky  and  R.  Goroubinow  (Compt.  rend.,  1937, 
205,  925—927).  A.  J.  E.  W. 


Submarine  (halmyrolytic)  alteration-skin  of 
Baltic  pebbles.  K.  Hummer  (Chem.  Erde,  1937, 
11,  356 — 367). — Pebbles  of  various  rocks  dredged 
from  the  Baltic  show  an  outer  alteration  zone  a  few 
mm.  in  thickness.  Analyses  of  the  fresh  and  altered 
rock  show  no  essential  difference  from  terrestrial 
weathering.  L.  J.  S. 
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Presence  and  distribution  of  boron  in  tbe 
strata  of  tbe  potassium  salt  deposits  of  Alsace. 
G.  Bertrand  (Bull.  Soc.  chim.,  1938,  [v],  5,  .69 — 
72). — The  layers  of  clay  separating  the  saline  layers 
contain  from  50  to  500  mg.  of  B  per  kg.  With  the 
exception  of  the  parts  nearest  to  these  layers  of  clay, 
the  saline  layers  contain  only  1  or  2  mg.  per  kg. 

F.  J,  G. 

Classification  of  tbe  natural  silicates.  I,  H. 
C.  K.  Swartz  (Amer.  Min.,  1937,  22,  1073 — -1086, 
1161 — 1174). — I.  The  classification  proposed  is  based 
on  the  four  ways  in  which  the  Si04  tetrahedra  can 
combine  through  their  solid  angles.  The  five  funda¬ 
mental  types  may  combine  further  to  form  complex 
types.  The  relationship  of  this  classification  to 
earlier  classifications  is  discussed. 

II.  Compositions  as  determined  by  X-rav  analysis 
are  tabulated  according  to  the  proposed  classification. 

L.  S.  T. 

Unit  cell  and  space-group  of  cubanite.  M.  J. 
Buerger  (Amer.  Min.,  1937,  22,  1117 — 1120; 

cf.  A.,  1936,  585). — A  Weissenberg  study  of  cubanite 
from  Sudbury  gives  a  6*43,  b  11*04,  c  6*19  a.,  with 
4  CuFe2S3  per  cell ;  space-group  Pna  or  Pcmn .  The 
chemical  analysis  indicates  an  excess  of  Fe  over  that 
required  by  CuFe2S3.  This  is  balanced  by  a  deficit  of 
Cu.  “  L.  S.  T. 


Riebeckite  in  quartz  veins  from  tbe  Micbi- 
picoten  district,  Ontario.  J.  E.  Hawley  (Amer. 
Min.,  1937,  22,  1099— 1103).— The  occurrence  of 
fibrous  riebeckite  in  quartz  veins  and  in  granitic  and 
basic  volcanic  wall  rocks  in  this  area  is  described. 

L.  S.  T. 

Origin  of  Pelvoux  granite.  P.  Bell  air  (Compt. 
rend.,  1938,  206,  189—190).  A.  J.  E.  W. 

Selective  incrustation  of  minerals.  C.  Fron- 
del  (Amer.  Min.,  1937,  22,  1104 — 1116). — Examples 
of  selective  incrustation  are  described  and  tabulated, 
and  the  origin  of  the  selectivity  is  discussed.  Crystal¬ 
lisation  of  one  mineral  on  another  is  closely  connected 
with  adsorption  at  the  crystal-solution  interface. 
Chemical  reaction  between  a  solution  or  a  sol  and  the 
surface  of  the  incrusted  crystal  may  also  effect 
selectivity.  Minerals  that  are  identical  or  nearly  so  in 
crystal  structure,  e.g .,  members  of  the  calcite  group, 
the  felspars,  and  sphalerite-tetrahedrite-chalcopyrite, 
have  a  marked  tendency  to  incrust  each  other  in 
preference  to  other  species.  L.  S.  T. 

Origin  of  montmorillonite.  W.  H.  Tomlinson 
and  A.  E.  Meier  (Amer.  Min.,  1937,  22,  1124 — 1127). 

L.  S.  T. 

Coloration  of  minerals.  A.  E.  Fersman  (Compt. 
rend.  Acad.  Sci.  U.R.S.S.,  1937,  17,  201—204).— 
The  deepening  of  the  colour  of  a  crystal  when  ions  of 
one  of  its  elements,  but  in  a  different  state  of  valency 
or  ionisation,  enter  the  lattice  is  attributed  to  the 
indefinite  state  of  the  valency  electrons  on  the 
boundary  between  the  two  ions.  The  phenomenon 
is  observed  in  minerals  containing  Feu  +  Fe111, 
Mn11  +  Mnm,  Co11  +  Co*1*,  +  Uv,  and  V™  + 

Yv,  which  in  some  cases  are  black.  Various  pigments, 
e.g.t  W-blue  (W03  +  W02),  are  of  this  type,  and  even 


Prussian-blue  and  Turnbull’s  blue  can  be  placed  in  the 
same  class.  J.  W.  S. 

Nature  of  tbe  zircon  deposit  of  Mount  Am- 
panobe,  Madagascar.  A.  Lacroix  (Compt.  rend., 
1937,  205,  1333 — 1336).— The  geology  of  the  region 
and  the  origin  of  the  zircon  deposit  are  discussed. 

A.  J.  E.  W. 

Pencatite  from  tbe  Organ  mountains,  New 
Mexico.  W.  F.  Hunt  and  G.  T.  Faust  (Amer. 
Min.,  1937,  22,  1151). — The  results  of  a  petrological 
and  chemical  examination  of  a  dedolomitised  rock  are 
recorded.  L.  S.  T. 


Missouri  glauconite.  V.  T.  Allen  (Amer.  Min., 
1937,  22,  1180 — 1183). — The  Ti02  contents  of  four 
glauconites  (analyses  given)  are  discussed  in  relation 
to  their  possible  origin  from  biotite.  L.  S.  T. 

New  locality  for  autunite.  E.  S.  C.  Smith  and 
E.  0.  E.  Maslowski  (Amer.  Min.,  1937,  22,  1184). — 
An  occurrence  associated  with  dark  smoky  quartz 
at  Hooper’s  Ledge,  Maine,  is  recorded.  L.  S.  T. 

New  occurrence  of  millerite  [at  West  Pittston, 
Pennsylvania].  M.  A.  Northup  (Amer.  Min.,  1937, 
22,  1184— 1185).  L.  S.  T. 


Identification  of  transparent  gem  stones  by 
tbeir  density  and  colour.  K.  Chudoba  (Deut. 
Goldschmiede-Ztg.,  1936,  39,  90 — 91;  Chem.  Zentr., 
1936,  i,  4189). — Tables  are  given.  J.  S.  A. 

Can  graphite  be  present  in  Late-Glacial  clays  ? 
II.  A.  Salminen  (Suomen  Kem.,  1937,  10,  B, 
30). — The  org.  matter  in  two  Finnish  Late-Glacial 
clays  is  almost  completely  burnt  at  700°,  and  C 
therefore  cannot  be  present  as  graphite,  in  confirm¬ 
ation  of  previous  work  ( ibid .,  5).  M.  H.  M.  A. 


Genesis  of  colloidal  metals  in  salt  soils. 
Gedroitsite,  a  new  mineral.  I.  N.  Antipov- 
Karataiev  and  I.  D.  Sedlecki  (Compt.  rend.  Acad. 
Sci.  U.R.S.S.,  1937,  17,  251— 254).— In  order  to 
ascertain  the  conditions  resulting  in  the  formation 
of  colloidal  minerals  having  a  high  alkali  content, 
experiments  on  artificial  mineral  production  were 
made.  A  gelatinous  ppt.  formed  by  mixing  pure  liquid 
glass  dissolved  in  NaOH  with  NaA103  was  dried,  and 
after  3  years  was  shown,  by  the  Debye-Scherrer 
X-ray  powder  method,  to  have  developed  a  complex 
cryst.  structure.  The  substance  is  unchanged  when 
heated  to  1020°,  and  is  regarded  as  a  new  mineral  of 
high  alkali  content  not  removable  by  Ho0. 

N.  M.  B. 


Geological  basis  of  tbe  search  for  oil  in  Great 
Britain.  G.  M.  Lees  and  P.  T.  Cox  (Quart.  J. 
Geol.  Soc.,  1937,  93,  156 — 194). — Results  obtained  in 
recent  drillings  are  also  described.  L.  S.  T. 

Coal  in  glacio -fluvial  deposits  in  Ohio.  K. 

Ver  Steeg  (Science,  1937,  86,  285 — 286). — The 
widespread  occurrence  of  waterworn  fragments  of  coal 
in  sand  and  silt  deposits  near  Conotton  Creek,  Ohio,  is 
described.  L.  S.  T. 

Coal  measures  of  Bristol  and  Somerset.  L.  R. 
Moore  and  A.  E.  Trueman  (Quart.  J.  Geol.  Soc., 
1937,  93,  195—240).  L.  S.  T. 
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Spectrum  of  the  hydrogen  flame.  V.  Kon- 
drateev  and  M.  Ziskin  (J.  Phys.  Chem.  Russ., 
1937,  10,  360—366;  cf.  A.,  1937,  I,  493).— One 
activated  mol.  of  OH  is  formed  for  overy  106  mols. 
of  H20.  1  J.  J.  B. 

Spectrum  of  the  arc  in  hydrogen.  R.  W. 
Wood  and  G.  H.  Dieke  (Physical  Rev.,  1938,  [ii], 
53,  146 — 152).— The  spectrum  of  the  arc- like  dis¬ 
charge  in  H2  and  HD  at  about  50  cm.  and  1  amp. 
in  a  special  form  of  discharge  tube  was  photographed 
with  a  15-ft.  grating  and  compared  with  the  ordinary 
vac.  discharge  spectrum.  Differences  are  discussed 
and  explained.  N.  M.  B. 

Equilibrium  in  electrodeless  discharge.  I. 
Disappearance  of  hydrogen  in  electrodeless 
discharge.  U.  Electrodeless  discharge  through 
water  vapour  and  silane,  m.  Electrodeless 
discharge  through  oxygen.  IV.  Electrodeless 
discharge  through  carbon  dioxide.  N.  B.  Bhatt 
and  S.  K.  K.  Jatkar  (J.  Indian  Inst.  Sci.,  1937, 
20,  A,  25—33,  34 — 42,  43^45,  46 — 48). — I.  The  rate 
of  disappearance  of  II2  depends  on  the  previous 
history  of  the  degassed  Pyrex  tube  and  the  input 
of  the  oscillator  used  for  the  discharge.  A  fatigue 
effect  is  observed. 

II.  By  removing  the  condensiblo  products  formed 
in  the  above  discharge,  the  H2  is  found  to  be  adsorbed 
in  a  unimol.  layer  in  a  quartz  tube  and  a  multimol. 
layer  in  a  Pyrex  tube.  Further  loss  of  gas  is  due  to 
formation  of  H20  vapour,  which  is  itself  70%  dis¬ 
sociated  by  the  action  of  the  discharge.  No  Si 
hydride  could  bo  detected ;  SiH4  introduced  in  the 
discharge  tube  decomposed  into  Si  and  H2. 

III.  The  quantity  of  02  adsorbed  corresponds  with 
the  formation  of  a  unimol.  layer  in  a  quartz  tube. 
No  03  could  be  detected. 

IV.  C02  at  0*185  mm.  is  25%  dissociated  in  an 

electrodeless  discharge  and  about  70%  in  the  presence 
of  0*0725  mm.  H2.  D.  F.  R. 

Spectrum  of  H2  from  4225  to  4756  A.  N.  A. 
Kent  and  R.  G.  Lacotjnt  (Astrophys.  J.,  1937,  86, 
311—320;  cf.  A.,  1937,  I,  157).— XX  of  435  lines, 
measured  with  a  21 -ft.  concave  grating,  are  com¬ 
pared  with  those  given  by  former  investigators. 

L.  S.  T. 

Gas  discharge  at  low-  and  high-frequency 
alternating  discharge.  H.  J.  Lindenhovius 
(Physica,  1937,  4,  1212 — 1223). — The  first  appearance 
of  luminous  discharge,  and  its  reappearance  in  Ne, 
are  investigated  at  low  frequency  (0 — 104  Hertz)  and 
at  high  frequency  (105 — 10 7  Hertz).  The  effect  of 


pressure,  potential,  and  resistance  is  observed  and 
discussed  theoretically.  F.  J.  L. 

Zeeman  effect  of  the  phi  configurations  of 
neon  and  argon.  J.  B.  Green,  J.  A.  Peoples, 
jun.,  and  B.  Fried  (Physical  Rev.,  1938,  [ii],  53, 
105). — Preliminary  resolution  of  configurations  to 
allow  the  determination  of  g  factors  gives  results  in  * 
good  agreement  with  available  data.  N.  M.  B. 

Rotational  analysis  of  the  visible  00+  bands. 
T.  E.  Nevin  (Nature,  1937, 140, 1101).— Details  of  the 
structure  of  these  bands  obtained  by  a  heavy  discharge 
through  He  containing  a  small  amount  of  02  are 
recorded.  Preliminary  vals.  for  the  mol.  consts.  are 
given.  L.  S.  T. 

Effect  of  current  density  on  ionisation  processes 
in  the  spontaneous  discharge  in  the  inert  gases. 

R.  Schade  (Physikal.  Z.,  1937,  38,  1021 — 1024). _ 

The  falling  characteristic  and  lowering  of  spark 
potential  of  pure  inert  gases  on  irradiation  cannot  be 
explained  as  due  to  a  space-charge  effect.  It  is 
due  to  an  ionisation  process  which  depends  on  the 
square  of  the  c.d.  The  process  is  probably  one  of 
ionisation  by  collision  of  two  metastable  atoms. 
When  small  amounts  of  other  inert  gases  are  added 
the  life  period  of  the  metastable  atoms  is  considerably 
reduced.  The  addition  of  small  quantities  of  Hg 
to  A  or  of  A  to  Ne  reduces  the  slope  of  the  charac¬ 
teristic  considerably.  The  glow  discharge  is  also 
affected  by  c.d.  A.  J.  M. 

Predissociation  of  sulphur.  F.  Olsson  (Z. 
Physik,  1938,  108,  40 — 44).— The  absorption  band, 

X  2799,  of  S2  shows  distinct  broadening  of  the  lines! 
Certain  lines  of  the  band  at  X  2829  show  broadening 
but  all  those  of  the  band  at  X  2860  are  sharp.  The 
limit  of  predissociation  therefore  is  X  2829.  Lochte- 
Holtgreven’s  observations  of  the  effect  of  pressure 
on  the  predissociation  region  could  not  be  confirmed. 

H  C  G 

Spectrum  of  A+  at  1*2  x  1CH  Tor  pressure. 
W.  von  Meyeren  (Ann.  Physik,  1938,  [v],  31,  193— 
218;  cf.  A.,  1938,  I,  109). — Measurements  have  been 
made  of  the  intensity  distribution  in  the  A+  spectrum 
at  1*2  x  10-4  Tor.  Distribution  within  the  multiplets 
is,  for  the  most  part,  in  agreement  with  the  formula 
of  Sommerfeld,  Honl,  and  Kronig,  even  for  terms  of 
which  the  multiplet  splitting  is  not  in  accordance 
with  pure  Russell-Saunders  coupling.  It  was  observed 
that,  for  doublet  transitions  with  simultaneous 
alteration  of  the  nuclear  configuration,  transitions  in 
which  the  azimuthal  quantum  no.  is  unchanged  are 
preferred.  O.  D.  S. 
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Pressure  e Sects  of  homogeneous  potassium 
vapour  in  absorption.  D.  S.  Hughes  and  P.  E. 
Lloyd  (Physical  Rev.,  1937,  [ii],  52,  1215 — 1220). — 
Using  the  new  corrosion -resistant  MgO  windows  for 
the  absorption  cell,  the  K  resonance  lines  XX  7664-9, 
7699*0  in  absorption  of  a  homogeneous  vapour  were 
obtained  for  the  pressure  range  0*001 — 20  mm.,  and 
contours  were  investigated.  Corresponding  -  half¬ 
breadth  magnitudes  were  several  times  that  predicted' 
bv  the  theory  of  resonance  interaction.  The  infra- 
red  K2  bands  were  observed.  N.  M.  B. 

Anomalous  dispersion  measurements  on  the 
first  doublets  of  Cu  and  of  Au.  L.  Allegretti 
(Nuovo  Cim.,  1937,  14,  337 — 342). — The  ratios  of 
the  no.  of  dispersion  electrons  for  the  two  lines  of  the 
first  doublets  of  Cu  and  of  Au  are  2*01  and  2-18, 
respectively.  0.  J.  W. 

.  Zeeman  effect  on  hyperfine  structure  compon¬ 
ents.  E.  Rasmussen  (Z.  Physik,  1937,  107,  741 — 
745). — The  Zeeman  effect  with  hyperfine  structure 
of  the  Cd  i  line,  X  4678,  has  been  examined  in  a  field 
of  500  oersted.  Results  confirm  Goudsmit’s  theories 
regarding  hyperfine  structure.  H.  C.  G. 

Polarisation  effects  in  the  electric  arc.  R. 
Breckfot  and  C.  Weyn  (Ann.  Soc.  Sci.  Bruxelles, 
1937,  57,  306 — 317). — Investigations  previously  re¬ 
ported  (cf.  A.,  1936,  1082)  are  extended  to  the  effect 
of  Sb  on  Sn  and  Sn  on  Sb  (0*3 — 3%)  in  the  lines  of 
the  Pb-Pb  and  Pb-graphite  arc.  Curves  for  the 
intensity  variations  of  the  lines  with  concn.  of 
impurity  are  given  and  discussed.  N.  M.  B. 

Spectrum  of  the  caesium  molecule.  W. 
Fin k eln burg  and  0.  T.  Hahn  (Phvsikal.  Z.,  1938, 
39,  98 — 100). — 118  absorption  bands  in  the  infra¬ 
red  between  11,292  and  9077  a.  have  been  measured. 
The  bands  show  a  definite  structure,  the  width  being 
too  great  for  true  rotational  structure.  In  the  emis¬ 
sion  spectrum,  in  addition  to  broadened  lines,  three 
diffuse  bands  with  max.  at  7187,  7127,  and  7060  a. 
were  found,  of  which  the  intensity  increases  much 
more  rapidly  than  that  of  the  lines  with  increasing 
v.p.  They  occur  also  in  the  absorption  spectrum. 
Comparison  of  vibrational  quanta  of  the  alkali- 
metal  mols.  shows  that  the  quotient  of  these  for  two 
electronic  states  is  approx,  const,  for  all  these  metals. 
The  nuclear  separation,  r,  for  Cs2  is  4*55  a.,  the 
moment  of  inertia,  JQ>  is  2270  X  10-40  g.cm.2.  and  the 
rotational  const.  B0  is  0*012  cm.4  These  were  calc, 
by  Badger’s  equation  (A.,  1934,  477),  which  also 
gives  for  Rb2.  r  ~  4-23  a.,  I0  ~  1260  x  1040  g.cm.2, 
and  B0  =  0*022.  A.  J.  M. 

Spark  spectra  of  caesium.  R.  Ricard,  (Mlle.) 
M.  Giyord,  and  (Mlle.)F.  George  (Compt.  rend., 
1937,  205,  1229— 1230  ;  cf.  A.,  1925,  ii,  451;  1933, 
200). — The  spectrum  of  an  electrodeless  discharge 
in  Cs  vapour,  between  6000  and  900  A.,  has  been 
photographed.  Three  groups  of  lines,  distinguished 
by  the  necessary  exciting  potentials,  are  observed; 
the  first  consists  of  the  arc  spectrum,  and  the  second 
of  the  spectrum  of  Cs  n,  a  classifica  tion  of  the  principal 
lines  of  which  is  given.  XX  of  the  chief  lines  in  the 
third  group,  between  2400  and  2000  a.,  are  given. 

J  /:  A.  J.  E.  W. 


First  spark  spectrum  of  cerium,  Ce  ii.  W.  E. 
Albertson  and  G.  R.  Harrison  (Physical  Rev., 
1937,  [ii],  52,  1209 — 1215). — By  applying  the  spectral 
interval,  sorter  (cf.  A.,  1934^51)  and  a  now  interval 
recorder  to  new  data  obtained  with  the  automatic 
recording  spectrum  comparator  a  preliminary  term 
analysis  for  the  range  5000 — 2850  A.,  accounting  for 
5S4  lines  as  transitions  between  31  lower  and  51 
upper  states,  is  tabulated.  The  analysis  due  to 
Haspas  (cf.  A.,  1936,  128)  is  not  supported.  Calc, 
and  observed  wave  no.  differences  are  in  close  agree¬ 
ment.  Several  assignments  were  checked  with 
partly  resolved  Zeeman  patterns  and  abs.  J  vals. 
were  determined.  N.  M.  B. 

Arc  and  spark  spectra  of  ytterbium.  W.  F. 
Meggers  and  B.  F.  Scribner  (J.  Res.  Nat.  Bur. 
Stand.,  1937,  19,  651 — 064). — XX  and  intensities  are 
recorded  for  1668  lines,  400  due  to  Yb,  1250  due  to 
Yb+,  and  a  few  possibly  due  to  Yb*L  The  ground 
states  of  the  Yb,  Yb+,  and  Yb++  atoms  are  probably 
associated  with  the  4/146s2,  4/146s,  and  4/14  electron 
configurations,  respectively.  J.  W.  S. 

Spectrum  of  doubly  ionised  mercury,  Hg  Hi. 
M.  W.  Johns  (Canad.  J.  Res.,  1937,  15,  A,  193 — 
201). — The  spectrum  of  Hg  has  been  measured  from 
X  400  to  11,000  a.,  and  the  analysis  of  Hg  m  is 
extended  to  include  77  new  and  7  unidentified  terms. 
Isotope  shifts  have  been  observed  in  11  lines,  con¬ 
firming  their  classification.  D.  F.  R. 

Pressure  effects  on  spectral  lines.  II.  Mar- 
genau  and  W.  W.  Watson  (Rev.  Mod.  Phys.,  1936, 
8,  22— 53).— A  review.  Oh.  Abs.  (e) 

Characteristics  of  the  electric  arc.  A.  Kotecki 
(Acta  phys.  polon.,  1935,  4,  113 — 122;  Chem. 
Zentr.,  1936,  i,  4404). — Current-voltage  character¬ 
istics  are  discussed  with  particular  reference  to  the 
effect  of  the  electrode  materials.  J.  S.  A. 

Measurements  of  the  spectral  intensity  of  the 
radiation  standard  lamp  of  Krefft,  Rossler,  and 
Riittenauer  in  the  ultra-violet.  E.  Fischer 
(Z.  tech.  Physik,  1937,  18,  336— 342).— Further 
tests  confirm  the  constancy  of  spectral  distribution 
in  the  standard  lamp  of  Krefft  el  al.  Relative 
intensities  from  4358  to  2483  A.  are  tabulated. 

0.  D.  S. 

Initiation  [of  glow  discharge  ]  and  voltage  change 
of  initiation.  W.  Rogowski  and  A.  Wallraff 
(Z.  Physik,  1938,  108,  1 — 18). — The  initiation  of  a 
glow  discharge  and  the  relation  between  striking 
voltage,  y-ionisation,  and  certain  secondary  effects 
is  examined  mathematically  with  special  reference 
to  air,  A,  and  Ne.  H.  C.  G. 

Sodium  content  of  the  head  of  the  great  daylight 
comet,  Skjellerup  1927K.  A.  Adel,  V.  M.  Slipher, 
and  R.  Ladenburg  (Astrophys.  J.,  1937  ,  86,  345— 
362). — -Spectrograms  show  the  D-lines  of  Na  in  emis¬ 
sion  with  practically  equal  intensity.  L.  S.  T. 

Does  iron  occur  in  the  Solar  corona  ?  (A) 

A.  Rubinowicz.  (b)  F.  J.  M.  Stratton  (Nature,  1938, 
141,  81).- — Discussions.  L.  S.  T. 

Light  of  the  night  sky.  J.  Kaplan  (Physical 
Rev.,  1937,  [ii],  52,  1252). — Evidence  is  given  that 
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10  new  members  of  the  tail  bands  in  the  CN  violet 
2£  2E  system  over  XX  3000- — 3400,  observed  in  a 
high-pressure  auroral  tube,  are  enhanced  analogously 
to  the  enhancement  of  the  green  sequence  of  the 
first  positive  N2  group  in  the  auroral  glow,  and  that 
the  night  sky  excitation  produces  selectively  the  tail 
bands  of  CN.  XX  of  the  latter  in  the  range  3438 — 
4085  agree  closely  with  unidentified  night  sky  radi¬ 
ations  reported  by  Gauzit  (cf.  A.,  1935,  3). 

N.  M.  B. 

Double  scattering  of  polarised  X-rays.  P. 
Kirkpatrick  (Physical  Rev.,  1937,  [ii],  52,  1201— 
1209). — Mathematical.  Formulae  are  given  for  the 
intensity  of  twice  scattered  X-radiation  emerging  from 
a  scattering  body  at  90°  to  an  incident  beam  of  arbitrary 
polarisation.  Spherical  and  cylindrical  scatterers 
(primary  radiation  incident  parallel  and  normal  to 
the  cylinder  axis)  are  treated.  !  V  N.  M.  B. 

Rontgen  interference  of  self-luminous  crystals. 
H.  Ott  (Ann.  Physik,  1938,  [v],  264—288).— 
Mathematical.  A  wave-kinematic  theory  of  the 
Kossel  interference  (cf.  A.,  1935,  1306)  is  developed 
and  its  relation  to  the  theory  of  von  Laue  (cf.  ibid.) 
discussed.  0.  D.  S. 

Characteristics  of  thermo-electronic  emission 
of  thoriated  molybdenum.  P,  Gratavin  (Compt. 
rend.,  1937,  205,  1375— 1377).— The  emission  of 
filaments  containing  2*6%  of  Th  has  been  examined. 
Activation  occurs  at.  1500 — 1800°  K.,  and  has  a  max. 
velocity  at  1750a.  k.  The  filaments  deteriorate 
rapidly  on  repeated  activation  and  deactivation. 
The  Richardson  consts.  A  and  .  are  1*0^0*25 
amp./cm.2-deg.2  and  2*61^0*01  ev.,  respectively. 

A.J.E.  W. 

Energy  distribution  of  photo-electrons  from 
sodium.  A.  G.  Hill  (Physical  Rev.,  1938,  [ii], 
53,  184 — 193). — Using  the  retarding  potential  method 
with  concentric  spherical  electrodes,  the  total  energy 
distribution  functions  for  photo-electrons  from 
evaporated  Na  surfaces  were  determined  for  XX 
6250 — 2302  a.  The  discrepancy  between  results 
and  the  theoretical  energy  distribution  curves  can 
be  accounted  for  by  assuming  a  selectively  trans¬ 
mitting  surface  field  with  a  transmission  max.  at 
0*5  e.v.  The  disagreement  of  the  calc,  and  ex¬ 
perimental  spectral  distribution  function  for  the 
image  field  is  only  partly  corr.  by  the  use  of  the 
selective  transmission  barrier.  It  is  concluded  that 
the  frequency  dependence  of  the  quantum  ,  absorption 
probabilit}7  and  the  energy  dependence  of  the  barrier 
transmission  probability  differ  from  the  image  field 
predictions,  the  discrepancy  being  related  to  the 
practical  impossibility  of  producing  an  “  ideal  ”  Na 
surface.  -r\  N.  M.  B. 

Disintegrations  caused  by  electrons  of  very 
bigh  energy.  J.  Solomon  (Compt.  rend.,  1937, 
205,  1231 — 1232). — Theoretical.  Calculations  of  the 
effective  cross-section  of  an  at.  nucleus,  based  on  the 
Bohr  and  Hartree  nuclear  models,  Are  compared. 

A.  J.  E.  W. 

Splitting-off  of  electrons  from  a  magnesium 
oxide  cathode  .through  .  positive:  ion  rebound 
in  an  anomalous  glow  discharge.  A.  Gunther- 
Schulze  and  W.  Bar  (Z.  Physik^  1937,  107,  730— 


740). — Glow  discharges  were  set  up  between  a  Fe 
anode  and  an  oxide-coated  electron  metal  (=  MgO) 
cathode  in  a  no.  of  rare  gases,  H2,  N2,  and  02.  When 
energy  arriving  at  the  cathode,  observed  calorimetric- 
ally,  is  subtracted  from  the  calc,  energy,  the  difference 
is  simply  related  to  the  no.  of  electrons  split  off 
from  the  cathode  surface  after  positive  ion  rebound. 

L.  G.  G.  - 

Atomic  electron  velocities.  A.  L.  Hughes 
and  M.  M.  Mann,  jun.  (Physical  Rev.,  1937,  [ii], 
53,  50 — 63).— It  follows  from  Jauncey’s  treatment  of 
electronic  collisions  (cf.  A.,  1934,  1282)  that  the 
energy  distribution  of  fast  scattered  electrons  is 
identical  with  the  distribution  of  component  velocities 
of  the  at.  electrons  producing  the  scattering;  the 
latter  distribution  is  identical  in  shape  with  the  profile 
of  the  Compton  modified  band  in  X-ray  scattering. 
A  beam  of  1000 — 4000  v.  electrons  was  directed  into 
He  at  low  pressure  and  the  distribution  of  energies 
of  electrons  scattered  at  34*2°  was  measured.  Results 
gave  a  profile  for  the  Compton  modified  band  in 
good  agreement  with  calculation,  hence  giving  a 
new  method  of  investigating  at.  electron  velocities. 

N.  M.  B. 

Passage  of  slow  electrons  (0—200  v. )  through 
metal  foils.  H.  Katz  (Physikal.  Z.,  1937,  38, 
981 — 984). — Thin  foils  of  Ag  which  were  very  trans¬ 
parent  to  slow  electrons  were  prepared.  For  low 
primary  electron  energies  the  electrons  pass  through 
without  much  loss  of  energy  or  change  of  direction. 
The  higher  is  the  primary  energy  the  smaller  is  the 
no.  of  transmitted  electrons  which  retain  their 
original  energies.  Considering  only  those  electrons 
transmitted  without  loss  of  energy,  there  is  a  max. 
in  the  transmission  curve,  showing  that  there  is  a 
definite  energy  for  which  electrons  are  transmitted 
by  the  foil  particularly  easily.  The  previous  treat¬ 
ment  of  the  foil  infi uences  the  transmissibility  con¬ 
siderably.  It  is  not  due  to  spaces  in  the  foil. 

A.  J.  M. 

Liberation  of  secondary  electrons  in  adsorption 
layers.  O.  Krenzien  (Physikal.  Z.,  1937;  38,  994). 

A.  J.  M. 

Secondary  electron  emission.  I.  Secondary 
electron  emission  of  metals.  H.  Bruining 
and  J.  H.  de  Boer  (Physica,  1938,  5,  17 — 30). — 
Data  are  recorded  for  Li,  Ag,  Cs,  Be,  Mg,  Ba,  Al, 
and  Cu.-  The  electropositive  elements  have  a  smaller 
secondary  emission  with  a  primary  electron  energy 
of  *100  v.  than  metals  with  a  high  work  function. 
Results  to  the  contrary  are  due  to  experimental 
errors.  H.  J.  E. 

Intensity  of  the  principal  electronic  conversion 
lines  of  the  active  deposit  of  thoron ;  photographic 
efficacy  of  electrons.  R.  Arnoult  (Compt.  rend., 
1937,  205, 1380 — 1382).— The  p-ray  emission  spectrum 
of  the  deposit  has  been  investigated  photographically 
and  with  a  Geiger-Miiller  counter ;  comparison  of 
the.  results  enables  the  relative  blackening  of  the 
photographic  plate  for  electrons  of  different  energies 
to  be  deduced.  The  results  are  in. accord  with  those 
of  Ellis  and  Aston  (A.,  1928,  932).  A.  J.  E.  W. 

Excitation  of  gases  at  very  low  pressures  by 
electron .  collision.  W.  von  Meyeren  (Ann. 
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Physik,  1938,  [v],  31,  164—176;  cf.  A.,  1935,  4).— A 
method  by  which  spectra  of  high  intensity  are  excited 
by  electrons  in  A  at  low  pressure,  1  x  10~4  Tor,  is 
described.  0.  D.  S. 

Liglit-excitation  by  hydrogen  and  deuterium 
positive  rays.  W.  Hanle  (Physikal.  Z.,  1937, 
38,  995 — 998). — The  intensity  of  light  emitted  when 
He  and  A  are  excited  by  electrons,  protons,  and 
deutcrons  depends  on  the  velocity  of  the  particles. 
For  A  the  intensity  is  greater  when  excited  by  H 
than  by  D  particles  of  the  same  energy,  up  to  a  max. 
The  reverse  is  the  case  for  particles  of  the  same 
velocity.  The  intensity-energy  and  intensity- 
velocity  curves  for  He  and  A  are  compared.  The 
excitation  of  H  and  D  atoms  on  collision  with  Ho 
was  examined  as  a  function  of  the  kinetic  energy 
of  the  H  and  D  atoms,  and  the  effect  of  pressure  on 
the  intensity  of  the  H,  D,  and  He  lines  was 
investigated.  A.  J.  M. 

Recombination  of  ions  in  pure  oxygen  as  a 
function  of  pressure  and  temperature.  M.  E. 
Gardner  (Physical  Rev.,  1938,  [ii],  53,  75—83).— 
The  modern  technique  employed  ensured  a  thoroughly 
outgassed  ionisation  chamber  prior  to  the  intro¬ 
duction  of  carefully  purified  02  and  elimination  of 
initial  recombination.  Curves  showing  the  variation 
of  the  recombination  coeff.  a  with  time  at  given 
pressures  for  10 — 76  cm.,  and  with  temp,  for  —78° 
to  105°,  are  given,  and  results  are  in  general  agree¬ 
ment  with  Thomson’s,  but  not  with  Lange  vin’s, 
theory,  a  is  const,  at  a  given  pressure  over  extended 
time  intervals;  tho  val.  found  at  25°  and  76  cm.  is 
2*08  J:  0*05  X  10~6.  The  influence  of  initial  re¬ 
combination  and  retarded  diffusion  is  discussed 
with  reference  to  Loeb’s  treatment.  N.  M.  B. 

Large-angle  scattering  and  energy  loss  of 
potassium  ions  scattered  by  heavy  monatomic 
gases.  A.  G.  Rouse  (Physical  Rev.,  1937,  [ii], 
52,  123S — 1244). — A  beam  of  K  ions  of  energy 
range  90 — 360  v.  was  scattered  by  collision  with  A, 
Kr,  Xc,  and  Hg  vapour  and  angular  distribution 
was  observed.  For  slower  particles  the  scattering 
per  unit  solid  angle  relative  to  the  centre  of  mass 
of  the  colliding  particles  decreases  with  angle ;  at 
higher  voltages  tho  scattering  increases  at  larger 
angles.  The  scattering  at  the  larger  angles  increases 
with  voltage.  Results  are  not  compatible  with  a 
rigid  sphere  at.  model,  and  the  large  deviations  may 
be  associated  with  exciting  or  ionising  collisions. 

N.  M.  B. 

Transference  of  charge  from  slow  ions  with 
positive  resonance  difference .  F.  Wolf  (Physikal. 
Z.,  1937,  38,  992 — 994). — Experiments  on  collision 
of  slow  ions  with  gas  mols.  show,  that  transference 
of  charge  occurs  more  readily  with  excess  of  internal 
energy  than  when  kinetic  energy  has  to  be  used. 

A.  J.  M. 

Kinetic  theory  of  the  motion  of  ions  in  gases. 
F.  B.  Ptdduck  (Physical  Rev.,  1938,  pi],  53,  197). — 
A  summary  of  an  original  paper  (cf.  Proc.  London 
Math.'  Soc,,  1915,  15,  89),  and  reference  to  results 
subsequently  rediscovered  (cf.  Tonks,  A.,  1937,  I, 
338).  >  :  N.  M.  B. 


At.wt.  of  lead  from  a  specimen  of  St.  Joachims- 
thal  pitchblende.  Lead-uranium  ratio  of  this 
pitchblende.  G.  P.  Baxter  and  W.  M.  Kelley 
(J.  Amer.  Chem.  Soc.,  1938,  60,  62 — 64). — The  at. 
wt.  of  the  Pb  specimen  is  206*50 ;  the  calc,  proportion 
of  common  Pb  is  41*3%.  The  Pb  :  U  ratio  is  0  0314. 
The  calc,  age  of  the  mineral  is  239  X  106  years,  or, 
by  the  logarithmic  formula,  234  X  106  years. 

E.  S.  H. 

Separation  of  the  lithium  isotopes.  Partial 
separation  of  6Li  and  7Li  by  electrolysis.  L. 
Holleck  (Z.  Elektrochem.,  1938,  44,  111 — 120). — 
Aq.  LiCl  (9  kg.  in  18  1.  of  solution)  has  been  elec¬ 
trolysed,  using  a  Hg  cathode,  until  only  0*1%  of  the 
LiCl  remained.  The  at.  wt.  of  the  Li  in  the  residue, 
determined  by  decoinp.  with  AgN03,  was  6*89  as 
compared  with  6*94  for  the  initial  LiCl,  indicating  an 
increase  of  71%  in  the  [6Li].  The  separation  factor 
for  electrolysis  at  a*  Hg  cathode  is  1*079. 

J.  W.  S. 

Enrichment  of  rubidium  isotopes .  W.  Walcher 
(Physikal.  Z.,  1937,  38,  961— 964).— A  method  of 
separating  Rb  isotopes  by  means  of  a  mass-spectro¬ 
graph  of  high  intensity  is  described.  85Rb  (about 
6  gg.  per  hr.)  was  collected  in  a  C  cylinder,  which  was 
later  used  as  a  cathode  in  a  He  discharge  tube,  and 
the  spectrum  was  examined.  The  hyperfine  struc¬ 
ture  of  the  Rb  i  resonance  lino  7800  A.  was  in¬ 
vestigated  for  tho  separated  85Rb  and  87Rb,  and 
indicated  the  purity  of  the  isotopes.  A.  J.  M. 

Mass  ratio  of  the  carbon  isotopes  from  the 
spectrum  of  CN.  F.  A.  Jenkins  and  D.  E.  Wool- 
bridge  (Physical  Rev.,  1938,  [ii],  53,  137 — 140; 
cf.  A.,  1936,  1225). — Using  a  source  containing  C 
enriched  about  10  times  in  13C,  obtained  from  CH4 
by  diffusion  by  Hertz’s  method,  the  violet  CN  bands 
were  photographed  and  measurements  are  given  of 
the  lines  of  low  rotational  quantum  no.  in  the  0,0, 
0,1,  and  0,2  bands  of  13C14N  and  of  12C14N.  The 
accurately  determined  vibrational  consts.  of  the 
normal  states  of  both  mols.  give  the  val.  0*97898i 
0-00002  for  the  isotope  mass  coeff.,  corresponding 
with  13C  =  13*0088,  in  agreement  with  the  mass- 
spectrograph  val.  N.  M.  B. 

-  Chemical  elements  and  natural  atomic  types 
according  to  the  viewpoint  of  investigations 
of  isotopes  and  nucleus.  0.  Hahn  (Ber.,  1938, 
71,  [A],  1— 14).-A  review  of  publications  from  the 
end  of  1936  to  the  end  of  1937.  The  customary 
table  is  extended  by  the  addition  of  the  estimated 
vals.  of  the  limits  of  error  in  tho  determination  of 
“  chemical 55  at.  wts.  from  physical  data.  Detailed 
consideration  is  given  to  the  elements,  H,  He,  Bo,  C, 
0,  P,  A,  K,  Zn,  As,  Br,  Kr,  Rb,  Cd,  I,  Xe,  Cs,  Nd, 
Lu,  W,  Os,  and  Pb.  H.  W. 

Mass-spectrography  and  nuclear  structure. 
J..Mattauch  (Physikal.  Z.,  1937,  38,  951 — 960).— A 
review  dealing  with  the  “  optics  ”  of  the  mass- 
spectrograph  and  methods  of  increasing  resolving 
power.  The  use  of  the  mass-spectrograph  for  the 
accurate  determination  of  mass  defects  is  considered, 
and  the  results  are  compared  with  those  obtained  from 
energy  determinations  in  nuclear transformations. 
The  p -active  isotopes  of  K  and  Rb,  and  the  empirical 
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isobar  rule  .that  no  two  stable  isobars  which  arise 
from  neighbouring  elements  can  exist,  are  discussed. 
A  further  empirical  rule  is  put  forward  stating  that 
all  elements  have  only  one  or  two  stable  isotopes  of 
odd  mass  .no.,  and  when  there  are  two  they  are 
approx,  equally  abundant.  The  same  exceptions 
are  found  to  this  rule  as  to  the  first.  A.  J.  M. 

Second-order  focussing  mass-spectrograph 
and  isotopic  weights  by  the  doublet  method. 
F.  W.  Aston  (Proc.  Roy.  Soc.,  1937,  A,  163,  391 — 
404). — An  improved  mass-spectrograph  having  an 
accuracy  approaching  1  in  105  is  described.  The 
isotopic  wt.  of  12C  was  determined  with  particular 
care;  the  packing  fraction  and  isotopic  wt.  of  >20 
elements  are  tabulated,  some  for  the  first  time. 

G.  D.  P. 

Atomic  masses  of  the  heavy  elements.  A.  J. 
Dempster  (Physical  Rev.,  1938,  [ii],  53,  64 — 75). — 
Investigations  reported  by  Bainbridge  (cf.  A.,  1937, 
I,  542)  for  light  elements  are  extended  to  heavy 
elements,  using  as  a  new  source  of  ions  a  high-frequency 
spark  between  solid  electrodes,  and  comparing  at. 
masses  by  means  of  a  double-focussing  mass  spectro¬ 
graph.  The  small  displacement  between  the 
positions  of  multiply  charged  ions  of  one  mass  and 
atoms  of  another  mass  is  measured  and  gives  a  val. 
for  the  difference  in  the  packing  fractions  of  the  two 
at.  masses.  Precision  data  for  21  pairs  of  ions  and 
approx,  data  for.  8  other  pairs  are  given  and  discussed. 

B  -  N.  M.  B. 

Genetic  relation  between  indium  and  tin. 
E.  D.  Eastman  (Physical  Rev.,  1937,  [ii],  52,  1226— 
1227 ;  cf.  A.,  1934,  939). — The  widespread  association 
of  In  with  Sn  in  Sn  ores,  as  shown  by  existing  data, 
is  taken  as  an  indication  of  a  genetic  relation  ascribed 
to  a  “  forbidden  ”  transition  of  U5Sn  to  n5In. 

N.  M.  B. 

Radioactive  isotopes  of  zinc  and  cobalt.  C. 
Perrier,  M.  Santangelo,  and  E.  Segre  (Physical 
Rev.,  1938,  [ii],  53,  104 — 105). — The  possible  form¬ 
ation  of  radioactive  isotopes  in  Cu  filings  from  the 
deflecting  plate  of  a  cyclotron  tank  was  investigated 
by  adding  various  elements  to  Cu  solution  with 
subsequent  separation  and  measurement  of  activities. 
Absorption  and  decay  curves  for  Zn  and  Co  give 
evidence  of  Zn  isotopes  of  possible  masses  64,  65,  66, 
and  67,  and  Co  isotopes  60  and  62.  Mechanisms  of 
formation  are  discussed.  N.  M.  B. 

Modern  ideas  concerning  the  nucleus  of  the 
atom.  L.  I.  Schiff  (Gen.  Elect.  Rev.,  1937,  40, 
504 — 510). — Developments  subsequent  to  Ruther¬ 
ford’s  nuclear  theory  of  1911  are  reviewed. 

R.  B.  C. 

Optimum  counting-time  for  measuring  the 
intensity  of  a  radioactive  source.  J.  Tandberg 
(Proc.  Physical  Soc.,  1938,  50,  87—89). — When  the 
intensity  of  a  radioactive  source  is  measured  by 
means  of  a  Geiger-Miiller  counter,  max.  accuracy  is 
obtained  by  continuing  the  counting  for  a  finite  time 
which  depends  on  the  average  life  of  the  source  and 
on  the  intensity  of  the  background  interference. 

N/M:  Bi¬ 
stability  of  neon  and  carbon  with  respect  to 
a-particle  disintegration.  L.  Landau  (Physical 


Rev.,  1937,..  [ii],  52,  1251). — Kalckar’s  proposal 
(cf.  A.,  1937,  I,  544)  to  explain  the  observed  stability 
of  2°Ne  and  12C  against  a-decay  by  small  Is  coupling 
is  criticised.  An  explanation  based  on  the  funda¬ 
mental  conservation  laws  is  given.  N.  M.  B. 

Collisions  of  a-particles  with  neon  and  deuter¬ 
ium  nuclei.  J.  T.  McCarthy  (Physical  Rev., 
1938,  [ii],  53,  30— 34).— About  600,000  Th-C  and 
-Cf  a-particle  tracks  were  photographed  in  a  cloud 
chamber  filled  with  Ne-D2  mixture.  An  analysis  of 
the  elastic  collisions  with  Ne  atoms  gave  a  range- 
velocity  diagram  by  which  Eaton’s  curve  (cf.  A., 
1936,  132)  was  corr.  in  the  region  of  small  velocity.  A 
range-velocity  curve  is  obtained  and  discussed  for 
collisions  with  deuterons  (cf.  Mano,  A.,  1935,  275). 
In  all  cases  collisions  were  clastic.  N.  M.  B. 

Resonance  effect  for  (a,  «)  nuclear  transform¬ 
ations.  E.  Funfer  (Physikal.  Z.,  1937,  38,  967 — 
969). — The  excitation  curves  of  neutron  emission  from 
N2  and  A  when  bombarded  with  a-particles  of  energy 
6 — 7  m.c.v.  horn  Th-C'  have  been  obtained.  The 
neutron  emission  in  both  cases  is  not  a  continuous 
function  of  the  energy  of  the  a-rays,  but  takes  place 
in  a  scries  of  narrow  resonance  stages,  outside  which 
neutrons  cannot  be  detected.  The  no.  of  such 
resonance  stages  for  A  is  >  for  N2  over  the  same 
energy  interval.  The  results  are  discussed  in 
connexion  with  Bohr’s  theory  of  nuclear  trans¬ 
formations,  with  which  they  agree.  A.  J.  M. 

Independence  of  the  disintegrations  of  polon¬ 
ium  atoms.  J.  Tkibaud  and  M.  Ferber  (Compt. 
rend.,  1937,  205,  1383 — 1385). — The  emission  of 
a-particles  from  Po  has  been  investigated,  using  a 
large  source  and  a  counter  of  small  solid  angle,  and  a 
single-grain  source  with  a  spherical  counter.  Stat¬ 
istical  examination  of  the  results  shows  constancy 
of  emission  in  the  first  case,  and  also  in  the  second 
case  except  for  very  long  or  very  short  intervals. 

A.  J.  E.  W. 

Absorption  coefficient  of  p-rays  from  uranium- 

Y.  (Mrs.)  Z.  V.  Erciiova  (J.  Phys.  Radium,  1937, 
[vii],  8,  501 — 504). — The  determination  of  the  coeff. 
of  absorption  showed  the  existence  of  two  groups  of 
p-rays  with  coeffs.  19-6  and  216  sq.  cm.  per  g.  The 
radioactive  const,  of  U-F  is  2*90  X  10~2.  Absorption 
and  decay  curves  are  given.  N.  M.  B. 

Heavy  p-rays  from  Ra-E.  G.  E.  M.  Jauncey 
(Physical  Rev.,  1938,  [ii],  53,  197). — An  extension  of 
an  investigation  previously  reported  (cf.  A.,  1938,  I, 
115).  N.  M.  B. 

Continuous  p-ray  spectrum  of  Ra-E.  A.  Flam- 
mersfeld  (Physikal.  Z.,  1937,  38,  973—975).— 
The  continuous  P-ray  spectrum  of  Ra-E  has  been 
investigated  from  the  smallest  possible  energies  to 
the  upper  limit,  secondary  effects  being  avoided. 
The  curve  is  compared  with  the  theoretical  energy 
distribution  for  p- disintegration.  The  Fermi  curve 
does  not  agree  with  the  experimental  results,  but  there 
is  good  agreement  with  that  of  Konopinski  and 
Uhlenbeck  for  medium  energies  and  up  to  100  kv. 

;  ..  a.  j.  m. 

Reflexion  of  p-rays.  J.  A.  Chalmers  (Phil. 
Mag.,  1938,  [vii],  25,  322-^334).— Theoretical.  The 
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difference  in  vals.  of  the  reflexion  coeff.  of  (3-rays  given 
by  various  workers  is  due  to  different  geometrical 
conditions.  The  results  of  Schonland  (Proc.  Roy. 
Soc.,  1925,  A,  108,  187)  and  Riehl  (A.,  1928,  344) 
have  been  correlated.  A.  J.  M. 

Absorption  of  the  radiation  of  potassium 
sulphate  and  vegetable  ashes  by  thin  screens. 
F.  Artigas  (Compt.  rend.,  1937,  205,  1462 — 1464). — 
The  results  confirm  that  emission  of  (3-rays  by  the 
ashes  is  due  to  radioactive  K.  Vais,  of  the  absorption 
coeff.  y.j p  for  p-rays  from  K  are  :  Sn,  14*7 ;  Al,  11 ; 
Cellophane,  9*4.  Fournier’s  relation  between  (x/p 
and  Z  (A.,  1927,  915)  is  obeyed  for  this  radiation. 

A.  J.  E.  W 

Experimental  investigation  of  the  atomic 
nucleus.  R.  Fleischmann  (Physikal.  Z.,  1937, 
38,  924 — 929). — A  review  dealing  with  improvement 
of  experimental  technique,  enabling  higher  intensities 
to  be  obtained,  the  discovery  of  new  types  of  trans¬ 
formation,  absorption  of  slow  neutrons,  and  the 
dependence  of  this  absorption  on  the  energy  of  the 
neutrons.  The  existence  of  isomeric  nuclei  is  also 
discussed.  A.  J.  M. 

Multiple  scattering  of  neutrons.  I.  Theory 
of  the  albedo  of  a  plane  boundary.  0.  Halpern, 
R.  Luenebttrg,  and  0.  Clark  (Physical  Rev.,  1938, 
[ii],  53,  173 — -183). — Mathematical.  The  theory  of 
the  motion  of  particles  undergoing  multiple  collisions 
in  matter  is  developed  and  adapted  to  the  case  of 
neutrons  incident  on  a  plane  boundary.  Results 
are  in  agreement  with  observations  and  capture 
cross-sections  for  the  diffuse  reflexion  of  slow  neutrons 
at  paraffin  surfaces.  Relations  with  velocity  and 
magnetic  moments  of  neutrons  are  discussed. 

N.  M.  B. 

Angular  distribution  of  protons  projected  by 
fast  neutrons.  P.  I.  Dee  and  C.  W.  Gilbert 
(Proc.  Roy.  Soc.,  1937,  A,  163, 265 — 281). — Expansion 
chamber  records  of  about  2000  tracks  of  protons 
recoiling  from  the  impacts  of  neutrons  of  2*4  X  10G 
e.v.  have  been  obtained  and  the  angular  distribution 
functions  determined.  It  is  concluded  that  the  dis¬ 
tribution  of  scattered  protons  is  isotropic  about  the 
centre  of  gravity  of  the  colliding  particles,  and  that 
the  force  of  interaction  between  neutron  and  proton 
is  very  small  at  separations  exceeding  3  X  10~13  cm. 

G.  D.  P. 

Spectrum  of  neutrons  from  Po -f-.  Be.  G. 
Bernardini  and  D.  Bocciarelli  (Ric.  sci.  Prog, 
tec.,  1936,  [ii],  7,  I,  128— 130;  Chem.  Zentr.,  1936,  i, 
4395). — The  observed  energy  spectrum  of  the 
reaction  JB  +  JHe  :=  xjC  +  in  +  y  accords  with 
theoretical  calculations.  J.  S.  A. 

Diffusion  of  neutrons.  I.  B.  Pontecorvo 
and  G.  C.  Wick  (Ric.  sci.  Prog,  tec.,  1936,  [ii],  7, 
I,  134 — 137  ;  Chcm.  Zentr.,  1936,  i,  4396). — The 
reflexion  of  neutrons  from  Al,  Fe,  Cu,  Ag,  Cd,  and  Au 
surfaces  shows  no  differences  between  the  two  groups. 

;  J.  S.  A. 

Excitation  function  and  energy  distribution 
of  neutrons  produced  from  boron  by  Po  a-rays. 
W.  Maurer  (Z.  Physik,  1937,  107,  721—729).— 
The  excitation  function  shows  8  sharp  resonance 
levels  of  which  four  are  definitely  ascribed  to  the 


UB  (a,  n)  UN  transition  and  two  are  probably  ascribable 
to  10B  (a,  n)  13N.  Energy  distribution  measurements 
indicate  that  most  of  the  neutrons  arise  from  1XB. 

L.  G.  G. 

Doppler  effect  of  nuclear  resonance  level. 
H.  von  Halban,  jun.,  and  H.  Paxton  (Nature,  1938, 
141,  116). — Evidence  of  broadening  of  the  absorption 
line  for  slow  neutrons  in  Ag  when  the  absorber  is 
heated  has  been  obtained.  L.  S.  T. 

Neutron  absorption  limit  in  cadmium.  J.  G. 
Hoffman  and  M.  S.  Livingston  (Physical  Rev., 
1937,  [ii],  52,  1228—1231). — In  view  of  divergent 
data  on  the  absorption  of  slow  neutrons  in  Cd.  the 
absorption  coeff.  for  neutrons  transmitted  by  Cd  was 
measured  in  B.  These  neutrons  are  inhomogeneous 
and  thus  are  not  absorbed  exponentially.  Data 
obtained  lead  to  the  val.  0*41  e.v.  for  the  absorption 
limit  in  Cd.  Resonance  energy,  half- width,  and 
neutron  width  are  estimated.-  N.  M.  B. 

Scattering  cross-section  of  fast  neutrons  by 
hydrogen.  R.  Ladenburg  and  M.  H.  Kanner 
(Physical  Rev.,  1937,  [ii],  52,  1255). — Evidence  of 
a  small  discrepancy  between  available  data  and 
theoretical  vals.  is  presented.  N.  M.  B. 

Artificial  disintegration  and  radio  activation. 
G.  Gueben  (Ann.  Soc.  Sci.  Bruxelles,  1937,  57, 
238 — 283). — An  exhaustive  survey  of  investigations 
for  1936  and  the  early  part  of  1937,  with  tabulated 
summary  and  bibliography.  N.  M.  B. 

Oppenheimer-Phillips  process.  H.  A.  Bet  he 
(Physical  Rev.,  1938,  [ii],  53,  39—50;  cf.  A.,  1935, 
1296). — Mathematical.  An  examination  of  the  dis¬ 
integration  of  nuclei  by  deuterons  with  emission  of 
protons  (d-p  reaction).  N.  M.  B. 

Ionising  power  of  some  atomic  nuclei  produced 
by  nuclear  transformation  processes.  F.  Kirch- 
ner,  H.  Neuert,  and  O.  Laaff  (Physikal.  Z.,  1937, 
38,  969 — 973). — The  ionising  power  of  the  H  isotopes 
and  of  3He  has  been  investigated.  The  max.  ionising 
power  is  the  same  for  1H,  2H,  and  3H,  and  is  about 
45%  of  that  of  Po  a-particles.  The  max.  ionising 
power  occurs  at  different  distances  from  the  end  of  the 
range  for  the  three  isotopes.  For  3H  it  is  5*5 — 6  mm., 
for  2H  3-8 — 4  mm.,  and  for  2  mm.  from  the  end. 
The  max.  ionising  power  of  3He  from  the  process 
6Li  (p,  a)  3He  is  at  3*5  mm.  from  the  end  of  the  range 
and  is  3 — 5%  <  that  of  a-particles.  A.  J.  M. 

...  1  .  -  ’  ,  i 

Measurements  of  range  and  angle  of  projec¬ 
tion  for  the  protons  produced  in  the  photo- 
disintegration  of  deuterium.  J. :  Chadwick,  N. 
Feather,  and  E.  Bretscher  (Proc.  Roy.  Soc., 
1937,  A,  163,  366— 375).— The  tracks  of  62  protons 
produced  in  an  expansion  chamber  containing  ,  a 
mixture  of  He  and  “  heavy  ”  methane  irradiated  by 
y- rays  are  recorded.  The  range  determinations 
indicate  a  binding  energy  of  2 *25 ±0*05  X  106  e.v. 
for  the  deuteron;  the  angular  distribution,  shows  the 
disintegration  to  be  mainly  of  the  photo-electric  type. 
The  binding  energy  gives  1*0090  as  the  mass  of  the 
neutron.  G.  D.  P. 

Resonance  emission  of  protons  and  a-particles. 
E.  Wilhelmv  (Z.  Physik*  1937,  107,  769—779). — 
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Nuclear  transformations  brought  about  by  a  beam  of 
fast  neutrons  with  continuous  energy  distribution 
result  in  emission  of  discrete  groups  of  protons  from  S 
and  of  a-particlcs  from  N,  O,  F,  and  S,  with  energies 
between  0*4  and  5*0  m.e.v.  These  are  explained  as 
resonance  emissions  and  are  discussed  with  reference 
to  Bohr’s  latest  conceptions  of  nuclear  reactions. 

H.  C.  G. 

Nuclear  transformations  and  ultra-radiation. 
(a)  E.  Wilhelmy.  (b)  W.  Maurer,  (c)  W.  Gentner. 
(d)  W.  Bothe,  H.  Maier-Leibnitz,  and  W. 
Maurer,  (e)  K.  Schmeiser  (Physikal.  Z.,  1937, 
38,  964 — 967). — (a)  Protons  and  a-particlcs  emitted 
by  bombardment  of  N2,  02,  SF6,  and  S02  occur  in 
resonance  groups.  Comparison  of  results  with  SFft 
and  S02  shows  that  the  majority  of  the  groups  emitted 
from  the  former  come  from  S.  The  groups  character¬ 
ise  certain  excitation  stages  of  an  intermediate 
nucleus  formed  by  the  introduction  of  the  neutron. 

(b)  The  process  investigated  by  Wilhelmy  with 
N2  [14N  (n,  a)  nB]  was  reversed  by  bombarding  B 
with  Po  a-rays  of  various  ranges.  Neutrons  corre¬ 
sponding  with  several  excitation  stages  were  emitted. 
Some  resonances  due  to  the  reaction  10B  (a,  n)  13N 
were  also  found,  but  of  the  two  processes,  this  is 
subordinate. 

(c)  Addition  processes  of  the  (p,  y)  type  have  been 
investigated.  Li,  B,  F  (CaF2),  Na,  and  Al,.all  be¬ 
longing  to  the  4?i — 1  series,  were  bombarded  with 
protons  up  to  600  kv.,  the  emitted  y-rays  being  in¬ 
vestigated  with  regard  to  variation  of  their  intensity 
with  proton  energy,  and  their  hardness.  All  excit¬ 
ation  curves  showed  resonance  stages.  For  Li,  B,  F, 
and  Na,  (p,  a)  addition  processes  can  take  place. 
These  are  compared  with  the  ( p ,  y)  processes  with 
regard  to  resonance.  From  the  hardness  of  the 
y-rays  the  quantum  energy  is  calc.  In  all  cases  except 
Li  this  is  <  would  be  expected  if  the  whole  binding 
-energy  of  the  proton  is  radiated  as  one  quantum. 
The  quantum  energy  decreases  with  increasing  at. 
no.  in  agreement  with  Bohr’s  theory. 

(d)  The  energy  balance  of  the  nuclear  reaction 
10B  (a,  p)  13C  gives  an  energy  change  of  4*0  m.e.v. 
instead  of  3  m.e.v.  obtained  from  earlier  determinations 
of  range  of  protons  emitted.  Redetermination  of  the 
latter  gives  3*7  m.e.v.  The  80  cm.  group  of  protons 
belongs  to  an  excited  state  of  13C,  although  it  has  not 
been  possible  to  demonstrate  this  experimentally. 

(e)  The  penetrating  secondary  radiation  of  ultra- 
radiation  has  been  investigated.  For  small  angles 
the  second  max.  of  the  Rossi  coincidence  curve  is  > 
the  first  for  bundles  of  different  angular  divergence 
from  Pb,  and  represents  the  hard  secondary  radiation. 

A.  J.  M. 

Radiations  from  artificially  produced  radio¬ 
active  substances.  IV.  y~Rays  from  several 
elements.  J.  R.  Richardson  (Physical  Rev., 
1938,  [HI  53,  124— 127;  cf.  A;;  1937,  I,  59). — 
Investigations  and  measurements  on  the  y-radiation 
from  48V  (cf.  Walke,  A.,  1938,  I,  8),  *3N,  MCu,  27Mg, 
and  ^Na  using  an  improved  H2-filled  cloud  chamber 
(cf.  Kurie,  A.,  1936,  542)  are  reported  and  discussed. 

N.  M.  B. 

Radioactivity  of  nickel,  copper,  and  zinc. 
F.  A.  Heyn  (Physica,  1937,  4,  1224— 1228).— Zn 


irradiated  with  fast  neutrons  gives  rise  to  63Zn  or 
65Zn  (period  40  min.)  according  to  the  n,2n  reaction, 
^Ni  (period  2*5  hr.)  by  capture  and  the  n\2n  reaction 
(this  isotope  is  also  obtained  by  irradiating  pure  Cu 
with  fast  neutrons),  and  active  Cu  (period  12*5  hr.).  ‘ 
In  Zn  bombarded  with  slow  neutrons  69Zn  is  the  carrier 
of  the  activity  (period  60  min.).  F,  J.  L. 

Isomeric  radio-isotopes  of  bromine.  A.  Sol- 
tan  and  L.  Wertenstein  (Nature,  1938,  141,  76). — 
Irradiation  of  Br2  with  fast  neutrons  up  to  14  x  106 
e.v.,  produced  by  bombarding  Li  with  350  e.k.v.- 
deuterons,  and  with  neutrons  from  the  same  or  from 
a  Rn  -f-  Be  source  and  slowed  down  in  a  hydrogenated 
medium,  shows  that  the  ratios  of  formation  of  80Br 
(18  min.)  to  that  of  ^Br  (250  min.)  are  0*56  and 
2,  respectively.  ~  l  S.  T. 

Mechanical  moment  of  the  87Sr  nucleus  and 
the  radioactivity  of  87Rb.  M.  Heyden  and  H. 
Kopfermann  (Physikal.  Z.,  1937,  38,  960 — 961). — 
Investigation,  of  hyperfine  structure  of  some  red  lines 
of  the  Sr  I  spectrum  gives  9/2  for  the  mechanical 
moment  of  the  87Sr  nucleus.  Comparison  with  the 
val.  for  87Rb  shows  that  the  radioactive  transformation 
87Rb  ->  87Sr  is  accompanied  by  a  change  in  nuclear 
spin  amounting  to  3.  This  is  in  agreement  with 
the  p- disintegration  theory.  There  is  also  a  change  in 
nuclear  magnetic  moment  from  2*6  for  87Rb  to 
—  1*1  for  87Sr.  A.  J.  M. 

Radioactive  isotopes  of  element  43.  B.  N. 
Cacciapuoti  and  E.  Segr£  (Physical  Rev.,  1937, 
[ii],  52,  1252 — 1253). — A  Mo  target  which  had  been 
bombarded  with  dcuterons  for  many  months  was 
analysed  chemically.  Decay  curves  of  the  activity 
and  absorption  curves  of  radiations  indicate  that  the 
activity  of  the  sample  is  due  to  radioactive  isotopes  of 
clement  43.  N.  M.  B. 

Radioactivity  induced  in  ruthenium  by 
neutrons.  J.  -Veldkamp  and  H.  de  Vries  (Physica, 
1937,  4,  1229). — Ru  irradiated  with  slow  neutrons 
from  a  Ra-Be  source  gives  active  products  with  periods 
of  45  sec.,  4  min.,  4  hr.,  and  22  hr.  F.  J.  L. 

Radioactivity  in  silver  inducedbyfast  neutrons. 

M.  L.  Pool  (Physical  Rev.,  1938,  [ii],  53,  116 — 123; 
cf.  A.,  1937,  1,  545).— Radioactive  mAg  (3*2  hr.)  was 
produced  by  fast  neutron  bombardment  of  112Cd  and 
115In ;  the  upper  limit  of  the  electron  p-ray  spectrum 
is  2*2  m.e.v.,  and  about  4  y-rays  per  p-ray  are  also 
emitted.  Fast  neutron  bombardment  of  107Ag  pro¬ 
duces  106Ag  (24*5  min.  and  8*2  days) ;  the  upper  limit 
of  the  positron  p-ray  spectrum  is  1*9  m.e.v.,  and  of  the 
electron  p-ray  spectrum  1*3  m.e.v.  The  8*2  day 
product  emits  a  complex  y-ray  spectrum  with  about 
35  y-rays  per  p-ray;  nuclear  K  electron  capture  is 
suggested  to  explain  this  anomalously  high  ratio . 
Twenty  nuclear  reactions  leading  to  radioactive  Ag 
are  tabulated.  N.  M.  B. 

Artificial  radioactivity  of  tantalum.  0.  Olden- 
berg  (Physical  Rev.,  1938,  [ii],  53,  35—39). — Radio¬ 
activity  was  induced  in  Ta  by  slow  neutrons,  fast 
neutrons,  and  fast  deuterons.  Slow  neutron  capture 
leads  to  182Ta  of  half-life  97±8  days.  Fast  neutron 
bombardment  excites,  in  addition,  an  8*2  hr.  period 
with  the  emission  of  electrons,  Ta  A-radiation,  and 
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y- rays.  The  8*2  hr.  period  is  identical  with  Pool’s 
9*1  hr.  period  (cf.  A.,  1937,  I,  490)  corr.  for  the  super¬ 
imposed  97  day  period.  The  process  involved  is 
probably  the  capture  of  one  neutron  and  the  ejection 
♦  of  two  neutrons.  The  product  nucleus  180Ta  goes  over 
to  l80Hf  largely  by  K  electron  capture  with  emission 
of  y-rays  or  ejection  of  extranuclear  electrons  by 
internal  conversion  of  y-rays.  Deuteron  bombard¬ 
ment  gives  a  complicated  decay  curve  rendered 
inconclusive  by  impurities.  N.  M.  B. 

Origin  of  cosmic  rays.  M.  C.  Holmes  (Physical 
Rev.,  1937,  [ii],  52,  1252). — A  discussion  of  Compton’s 
work  (cf.  A.,  1938,  I,  9).  N.  M.  B. 

Penetrating  cosmic-ray  particles.  S.  H.  Ned- 
dermeyer  (Physical  Rev.,  1938,  [ii],  53,  102—103; 
cf.  A.,  1937,  I,  390). — The  possible  existence  of  par¬ 
ticles,  not  of  unique  mass  intermediate  between  the 
proton  and  electron,  but  of  many  masses  from  a  few 
times  the  electron  mass  up  to  large  vals.,  is  discussed. 

■  N.M.B. 

Theoretical  viewpoints  concerning  the  invest¬ 
igation  of  ultra-radiation.  H.  Euler  (Physikal. 
Z.,  1937,  38,  943 — 951). — The  accuracy  of  radiation 
theory  is  examined  in  the  light  of  recent  deter¬ 
minations  on  ultra-radiation  by  Blackett  et  al.  (A., 
1937, 1,  440)  and  Neddcrmeyer  et  al .  (ibid.,  390).  The 
fundamental  processes  giving  rise  to  showers  by 
multiplication  and  explosion  are  discussed,  and  the 
results  are  applied  to  Wilson  photograph,  counter¬ 
tube,  and  ionisation  experiments.  The  spectrum  of 
the  soft  radiation  falling  on  the  earth,  and  the  origin 
of  Hofmann  showers,  are  considered.  A.  J.  M. 

Nuclear  disintegrations  produced  by  cosmic 
rays.  R.  B.  Brode  and  (Miss)  M.  A.  Starr  (Phys¬ 
ical  Rev.,  1938,  [ii],  53,  3—5;  cf.  A.,  1930,  1441).— 
In  20,500  cloud  chamber  photographs  215  heavy 
tracks  and  10  nuclear  disintegrations  associated  with 
22  heavy  tracks  were  observed.  The  ejection  of  a 
no.  of  heavy  particles  from  a  single  source  is  inter¬ 
preted  as  an  “  evaporation  ”  from  a  highly  excited 
nucleus.  N.M.B. 

Artificial  radioactivity  produced  by  cosmic 
rays.  W.  E.  Ramsey,  C.  G.  Montgomery,  and  D.  D. 
Montgomery  (Physical  Rev.,  1938,  [ii],  53,  196). — 
Results  reported  by  Clay  (cf.  A.,  1938,  I,  9)  are  not 
supported  by  a  modified  form  of  the  original 
investigation.  N.  M.  B. 

Energy  flux  of  the  corpuscular  cosmic  radi¬ 
ation.  C.  G.  Montgomery  and  D,  D.  Montgomery 
(Physical  Rev.,  1938,  [ii],  53, 193— 195).— The  vertical 
and  total  energy  flux  for  depths  below  the  top  of  the 
atm.  equiv.  to  4—43  m.  H20  is  obtained  by  integration 
from  available  data  and  results  are  in  close  agreement 
with  those  of  cloud  chamber  observations.  Assuming 
that  all  the  cosmic  radiation  energy  is  dissipated  in 
ionising  and  exciting  atoms,  it  is  concluded  that 
practically  all  the  energy  in  the  cosmic-ray  beam  is 
carried  by  charged  corpuscles,  and  that  the.  con¬ 
tribution  by  photons,  neutrons,  or  non-ionising 
entities  is  negligible.  N.  M,  B. 

Cosmic- ray  showers.  H.  Geiger  (Physikal. 
Z.,  1937,  38,  936 — 943). — A  review  dealing  with 


experimental  methods  of  investigating  cosmic-ray 
showers.  The  Rossi  coincidence  curve  and  the  energy 
distribution  in  showers  are  discussed.  The  types  of 
electron  (hard  or  soft)  and  the  presence  of  protons  in 
the  showers  are  considered.  The  absorption  of  the 
showers  and  of  the  radiation  producing  them  is 
discussed,  and  the  importance  of  the  probability 
of  encounter  of  the  showers  in  connexion  with  co¬ 
incidence  curves  is  emphasised.  A.  J.  M. 

>  ' 

Latitude  effect  of  cosmic  ultra-radiation. 
A.  Ehmert  (Physikal.  Z.,  1937,  38,  975 — 978;  cf. 
A.,  1937,  I,  545). — Consideration  of  absorption  curves 
for  perpendicularly  incident  cosmic  rays  in  depths 
of  Ho0  from  0-13  to  1000  in.  show's  that  there  are  two 
components,  each  characterised  by  a  definite  absorp¬ 
tion  exponent.  The  twro  components  are  hard  and 
soft,  respectively,  and  their  existence  explains 
phenomena  connected  with  the  latitude  effect.  The 
hard  component  consists  primarily  of  electrically 
charged  particles  for  wrhich  there  is  a  fairly  simple 
connexion  between  energy  and  range.  A.  J.  M. 

Production  of  cosmic-ray  showers  in  lead. 
(Miss)  M,  A.  Starr  (Physical  Rev.,  1938,  [ii],  53, 
6 — 14). — Cosmic-ray  showers  in  Pb  plates  of  various 
thickness  placed  in  a  Geiger  counter-controlled 
cloud  chamber  wrere  photographed  and  classified 
according  to  the  no.  of  particles  in  the  showrer  and 
manner  of  production,  either  by  an  ionising  particle 
or  by  non-ionising  radiation.  The  average  shower 
size  increased  with  plate  thickness.  Studies  of  the 
frequencies  of  showers  of  different  sizes  as  a  function 
of  plate  thickness  show  that  electron-produced  and 
photon-produced  showrers  occur  in  approx,  equal 
number  and  are  of  the  same  character.  Results  are 
in  agreement  with  theory.  N.  M.  B. 

Energy  distribution  in  cosmic-ray  showers. 
K.  Barshauskas  (Z.  Physik,  1937,  107,  713 — 718). — 
Cosmic  rays  striking  a  platform  of  concrete  38  cm.  thick 
liberate  showrers  of  radiation  w'hich  spread  out  from 
the  concrete  in  a  divergent  beam.  Radiation  near 
the  centre  of  the  beam,  within  a  solid  angle  of  7°, 
liberates  further  radiation  on  striking  Pb  but  that  in 
the  outer  beam  is  absorbed  by  Pb.  H.  C.  G. 

Heavy  particles  in  cosmic  radiation  at  a  height 
of  4250  metres  above  sea-level.  V.  Veksler 
and  B.  Isaev  (Compt.  rend.  Acad.  Sci.  U.R.S.S., 
1937,  17,  189 — 192). — A  system  of  proportionate 
counters  has  been  devised  to  measure  the  no.  of 
heavy  particles  produced  by  cosmic  radiation  and  the 
ionisation  which  they  produce.  The  no.  of  heavy 
particles  (absorbed  by  0*75  or  1*5  mm.  of  Ee)  is  not 
increased  by  placing  Al  over  the  counters,  so  Al  does 
not  emit  appreciable  nos.  of  heavy  particles. 

J.  W.  S. 

[Cosmic]  showers  studied  at  a  height  of  4250 
metres  ab o ve  sea-level .  V.  Ve ksler  and  B . 
Isaev  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1937,  17, 
193 — 194;  cf.  preceding  abstract).— The  dependence 
of  the  no.  of  coincidences  in  proportional  counters  on 
the  thickness  of  the  Pb  screen  shielding  them  indicates 
that  a  large  no.  of  the  coincidences  are  due  to  cosmic 
showers.  J.  W.  S. 
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Sidereal  diurnal  variation  in  cosmic-ray  in¬ 
tensity.  S.  E.  Forbusii  (Physical :  Rev.,  1937, 
[ii],  52,  1254).  N.  M.  B. 

Counting*  properties  of  baked-out  counter 
tubes  filled  with  pure  hydrogen.  H.  Egelhaaf 
(Z.  Physik,  1937,  108,  19 — 23).- — The  effect  of  purity 
of  electrode  materials,  H2  filling,  degassing,  and  baking 
out  of  counter  tubes  is  studied.  L.  G.  G. 

Origin  of  the  X  particle.  G.  E.  M.  Jauncey 
(Physical  Rev.,  1937,  [ii],  52,  1256;  cf.  Street,  A., 
1938,  I,  9). — Mathematical.  N.  M.  B. 

Does  the  formula  for  the  Rydberg  constant 
require  revision  ?  .  J.  W.  M.  Du  Mono  (Physical 
Rev.,  1937,  [ii],  52,  1251;  cf.  A.,  1937,  I,  214).— 
Discrepancies  in  the  val.  of  hje  by  eight  different 
methods  are  discussed  with  reference  to  estimated 
error  limits.  The  weighted  mean  lies  away  from  the 
Rydberg  const,  val.,  suggesting  the  need  for  revision. 
Empirically,  a  const,  multiplier  (1  —  or1),  where  a 
is  of  the  order  137,  removes  the  discrepancy. 

N.  M.  B. 

Structure  and  magnitude  of  the  electron. 
J.  Romaics  (Praktika,  1935,  10,  164 — 170;  Chem. 
Zentr.,  1936,  i,  4393). — -Theoretical.  An  electron  is 
regarded  as  a  group  of  electromagnetic  waves  rotating 
about  the  direction  of  propagation.  J.  S.  A. 

Tensorial  equations  of  the  magnetic  electron. 
J.  Yvon  (Compt.  rend.,  1937,  205,  1367—1369).— 
Mathematical.  A.  J.  E.  W. 

Nuclear  forces,  heavy  electrons,  and  the 
(3-decay.  H.  J.  Bhabha  (Nature,  193S,  141,  117 — 
118). — A  generalisation  of  Yukawa’s  theory  (Proc. 
Phys.  Math.  Soc.  Japan,  1935,  17,  4S)  showing 
that  nuclear  forces  can  be  explained  by  assuming  the 
existence  of  new  particles  of  mass  ~200  times  that 
of  the  electron.  L.  S.  T. 

Spin  of  the  neutron.  J.  Schwinger  (Physical 
Rev.,  1937,  [ii],  52,  1250). — Mathematical.  An 

examination  of  data  on  the  scattering  of  neutrons  by 
ortho-  and  para-H2  (cf.  A.,  1937,  I,  543)  points  to  the 
val.  \fi  for  intrinsic  angular  momentum  of  the  neutron. 

N.  M.  B. 

Magnetic  moments  of  the  proton  and  the 
neutron.  H,  Frohlich  and  W.  Heitler  (Nature, 
1938, 141,  37 — 38). — Theoretical.  In  order  to  explain 
the  magnetic  moment  of  the  proton  and  of  the  neutron, 
the  existence  of  unstable  particles  with  a  mass  of 
~100  times  that  of  the  electron  is  postulated.  Such 
particles  may  form  the  hard  component  of  cosmic 
radiation.  It .  is  assumed  that,  in  suitable  circum¬ 
stances,  a  proton  (or  neutron)  can  emit  a  positive 
(or  negative)  heavy  electron,  transforming  itself  into  a 
neutron  (or  proton).  L.  S.  T. 

Nature  of  the  interaction  between  neutron 
and  proton  ,  from  scattering  experiments. 
H.  S.  W,  Massey  and  R.  A.  Buckingham  (Proc.  Roy. 
Soc.,  1937 ,  A,  163,  281 — 297). — The  possibility  of 
deciding  the  nature  of  the  force  between  a  neutron  and 
a  proton  from  experiments  on  the  angular  distribution 
of  protons  projected  bv  neutron  collision  is  subjected 
to  mathematical  analysis.  _  The  available  experi¬ 


mental  evidence  does  not  allow  any  reliable  conclusion 
to  bo  reached.  G.  D.  P. 

Collision  of  proton'  and  deuteron.  K.  Ochiai 
(Physical  Rev.,  1937,  [ii],  52,  1221— 1225).— Mathe¬ 
matical.  Calculations  analogous  to  those  of  Schiff 
(cf.  A.,  1937,  I,  489)  for  neutron-deuteron  collisions 
are  developed.  Results  disagree  with  experiment  for 
largo  angle  scattering.  N.  M.  B. 

Theory  of  nuclear  reactions.  L.  Goldstein 
(Compt.  rend.,  1938,  206,  42 — 44). — Mathematical. 

A.  J.  E.  W. 

Excited  states  of  the  a-particle.  H.  Mar- 
GENAU  (Physical  Rev.,  1938,  [ii],  53,  198;  cf.  Feen- 
berg,  A.,  1936,  401). — Mathematical.  N.  M.  B. 

Heavy  particles  and  the  neutrino.  G.  E.  M. 
Jauncey  (Physical  Rev.,  1938,  [ii],  53,  106;  see 
above). — -Mathematical.  Energy  considerations  in 
the  production  of  the  x  particle  are  discussed. 

N.  M.  B. 

Ratio  of  the  masses  of  the  fundamental  par¬ 
ticles.  H.  T.  Flint  (Proc.  Physical  Soc.,  1938, 
50,  90 — 95;  cf.  ibid.,  1936,  48,  433). — Mathematical. 

N.  M.  B. 

Calculation  of  atomic  energy  levels.  II,  III. 
T.  Yamanouchi  (Proc.  Phys. -Math.  Soc.  Japan, 
1936,  18,  10—22,  23—24).  Ch.  Abs.  (e) 

Nature  of  the  nuclear  field.  N.  Kemmer 
(Nature,  1938,  141,  116 — 117). — A  modification  of 
Yukawa’s  theory  is  advanced.  L.  S.  T. 

Approximately  relativistic  equations.  G. 
Breit  (Physical  Rev.,  1938,  [ii],  53,  153—173;  cf. 
A.,  1937,  I,  341).— Mathematical.  N.  M.  B. 

Theoretical  investigation  of  nuclear  forces. 
F.  Hund  (Physikal.  Z.,  1937,  38,  929— 935).— A 
review  of  recent  progress  in  nuclear  theory,  dealing 
particularly  with  forces  between  nuclear  particles  and 
the  structure  of  the  nucleus.  A.  J.  M. 

Existence  of  a  shortest  wave-length.  A. 
March  (Z.  Physik,  1937,  108,  128—136;  cf.  A.,  1937, 
I,  546). — Theoretical.  The  probability  of  a  shortest 
X  comparable  in  magnitude  with  the  classical  electron 
radius  is  discussed.  L.  G.  G. 


Maximum  energy  obtainable  from  the  cyclo¬ 
tron.  H.  A.  Bethe  and  M.  E.  Rose  (Physical  Rev., 
1937,  [ii],  52,  1254— 1255).— Mathematical.  A  serious 
difficulty,  due  to  relativistic  change  of  mass,  is  pre¬ 
dicted  if  attempts  are  made  to  accelerate  ions  in  a 
cyclotron  to  higher  energies  than  hitherto  attained. 

N.  M.  B. 


Origin  of  stellar  energy.  L.  Landau  (Compt. 
rend.  Acad.  Sci.  U.R.S.S.,  .1937,  17,  305—306).— 
The  crit.  mass  at  which  a  star  passes  from  an  electronic 
to  a  neutronic  state  of  high  d  is  calc.  The  formation  of 
a  steadily  growing  neutronic  core  is  suggested  as  a 
source  of  stellar  energy.  R.  S.  B. 


Universal  constant  for  band  spectra. 
Attribution  of  lines  of  a  band  to  causes  other  than 
rotation  of  the  molecule.  H.  De slandres  (Compt. 
rend.,  1937,  205, 1337— 1340).— The  application  of  the 
formula  v  =  qdyjr's*  (where  is  a  universal  const., 
1062*5,  q  and  r  are  integers,  and  8f  is  the  no.  of  excited 
electrons  in  an  atom)  (cf.  A.,  1925,  ii,  930)  to  vibra- 
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tional  and  rotational  lines  is  discussed.  Doubt  is 
cast  on  the  attribution  of  the  latter  to  mol.  rotation. 
In  the  case  of  the  rotational  lines  of  a  mol.  AB,  s'  in 
the  above  formula  becomes  where  s\  and  sf2 

are  the  nos.  of  excited  electrons  in  A  and  B. 

A.  J.  E.  W. 

Diffraction  of  light  by  ripples  on  liquid  sur¬ 
faces.  I.  D.  S.  Subbaramaiya  (Proc.  Indian 
Acad.  Sci,,  1937,  6,  A,  333 — 339). — The  spectra 
obtained  by  diffraction  of  Hg  light  X  5461  a.  by  a 
system  of  ripples  travelling  along  a  liquid  surface 
have  been  photographed.  The  amplitude  of  the 
ripples  is  calc,  from  the  distribution  of  intensity  in  the 
diffraction  spectra.  Damping  is  increased  by  partly 
covering  the  surface  with  a  unimol.  film ;  the  ratio  of 
the  amplitude  of  the  damped  wave  to  that  of  the  un¬ 
damped  is  approx,  oc  the  area  of  the  surface  covered 
by  the  film.  F.  J.  L. 

Interstellar  molecules.  P.  Savings  and  L, 
Rosenfeld  (Astrophys.  J.,  1937,  86,  483 — 486).— 
The  nos.  of  certain  mols.  in  interstellar  space  have  been 
computed.  A  search  for  the  bands  of  CH,  OH,  NH, 
CN,  and  C2  is  desirable.  L.  S.  T. 

Photochemistry  of  planetary  atmospheres. 
R.  Wildt  (Astrophys.  J.,  1937,  86,  321 — 336; 
of.  A.,  1935,  424). — Photochemical  reactions  in¬ 
volving  CII4,  C02,  and  NH3  are  discussed.  The  exist¬ 
ence  of  CH4  and  the  failure  to  detect  any  other  h\dro- 
carbon  indicate  the  presence  of  considerable  H  on 
giant  planets,  and  probably  there  is  no  CO,  C02,  or 
H2S  at  their  surfaces.  L.  S.  T. 

Thermal  radiation  and  absorption  in  the 
upper  atmosphere.  G.  H.  Godfrey  and  W.  L. 
Price  (Proc.  Roy.  Soc.,  1937,  A,  163,  228—249).— 
The  radiative  equilibrium  at  100  km.  is  discussed, 
taking  account  of  the  absorbing  properties  of  03, 
H20  vapour,  and  02.  It  is  concluded  that  the  exist¬ 
ence  of  temp,  of  the  order  of  1000°  or  more  in  the 
F  region  of  the  ionosphere  is  a  necessary  consequence 
of  the  presence  of  appreciable  quantities  of  09  at  these 
levels.  G.D.P. 

Band  spectra  of  PbSe,  SnSe,  and  PbTe  in 
absorption.  J.  W.  Walker,  J.  W.  Straley, 
and  A.  W.  Smith  (Physical  Rev.,  1938,  [ii],  53,  140— 
145).— Full  data  and  vibrational  analyses  are  tabul¬ 
ated.  The  band-heads  degrade  towards  the  red,  and 
expressions  for  the  heads  are  found.  Vibrational 
coeffs.  are  compared  with  those  of  the  band  systems 
in  PbO,  SnO,  PbS,  and  SnS,  and  the  expected  trend 
is  found.  N.  M.  B. 

Band  spectrum  of  antimony  chloride.  I. 
Hudes  (Physical  Rev,,  1937,  [ii],  52,  1256).— The 
band  spectrum  attributed  to  SbCl  in  the  region 
XX  4200 — 5600  has  been  excited  by  means  of  active 
N,  and  consists  of  two  sub-systems  degraded  towards 
the  red.  Expressions  for  the  heads  of  28  bands  are 
given.  N.  M.  B. 

Calculation  of  -  the  absorption  limits  of  silver 
halides.  N.  Kameyama  and  S.  Kikuchi  (J.  Soc. 
Chem.  Ind.  Japan,  1937,  40,  396— 397b).— The 
absorption  limits  of  AgCl  and  AgBr  have  been  calc, 
to  be  3250  and  4100  a.,  respectively,  for  the  ideal 
crystals  The  small  discrepancy  from  the  observed 


vals.,  which  are  approx.  3900  and  4350 — 4600  a., 
respectively,  is  due  to  imperfections  in  the  crystals. 

■  R.  S.  B. 


Absorption  of  ultra-violet  rays  by  solutions 
of  potassium  and  sodium  vanadate.  J.  J. 
Michailenko  and  K.  G.  Schvebelblit  (Redk.  Metal, 
1935, 4,  No.  3, 19 — 27). — A  sharp  change  in  the  absorp¬ 
tion  of  various  XX  in  the  range  2300 — 4500  a. 
by  00005m-K3V04  and  -Na3Y04  occurs  when  the 
[H‘]  is  2-5— 3  0  times  the  [VO/"].  This  indicates 
the  beginning  of  the  dehydration  of  V04"\ 

Ch.  Abs.  (e) 

Change  in  absorption  spectra  of  complex 
chromium  salts  with  heavy  water  and  heavy 
ammonia  as  constituents.  B.  Duhm  (Z.  physikal. 
Chem.,  1937,  B,  38,  359— 365).— The  influence  on  the 
absorption  spectra  of  the  substitution  of  H  by  D  in 
[Cr(H20)4Cl2]Cl,  [Cr(NH3)5Cl]Cl2,  and  [Cr(NH3)6]013 
has  been  investigated  at  20°  and  83°  K.  The  line 
displacements,  which  amount  to  2 — 7  a.,  are  due,  in 
part,  to  a  crowding  of  the  individual  line  groups,  as  a 
result  of  the  D  mols.  having  smaller  fields  than  the 
corresponding  H  mols.  The  prep,  of  the  D  compounds 
is  described.  C.  R.  H. 


Ultra-violet  absorption  of  carbon  disulphide. 
(Miss)  0.  Amiot  and  (Miss)  H.  Marsac  (J.  Phys. 
Radium,  1937,  [vii],  8,  498 — 500). — Using  an  intense 
light  source  and  thin  layers  of  dil.  solutions  of  CS2 
in  hexane,  the  absorption  band  at  3200  a.  was 
resolved  into  six  elementary  bands.  N.  M.  B. 


Emission  spectrum  of  carbon  tetrachloride. 
R.  K.  Asundi  and  S.  M.  Karim  (Proc.  Indian  Acad. 
Sci.,  1937,  6,  A,  328 — 332). — The  emission  spectrum 
of  flowing  CC14  vapour  at  0*2 — 0*3  mm.  Hg  exhibits 
continuous  bands  Xnmx.  4600,  3348,  3070,  2580,  2430, 
2300  a.,  and  a  group  of  strong  bands  XX  2796 — 2777  A. 
which  coincide  with,  but  are  not,  the  (0,1)  bands  of 
the  5B  system  of  CO,  In  addition  a  group  of  bands 
XX  2846 — 2862  is  observed.  The  analysis  of  these 
groups  suggests  that  the  emitter  is  a  diat.  mol., 
probably  CC1.  The  excitation  energy  is  4*40  e.v. 

F.  J.  L. 


Absorption  spectra  of  liquid  methyl  iodide 
and  its  solutions  in  hexane.  D.  Porret  (Helv. 
Chim.  Acta,  1938,  21,  7 — -16). — The  extinction  coeffs. 
of  liquid  Mel  and  of  solutions  of  Mel  in  C6HI4  have 
been  measured  over  the  frequency  range  17,000 — 
47,000  cm.-1,  and  are  compared  with  the  vals.  for  the 
vapour  (A.,  1937,  I,  342).  All  show  a  max.  at  38.S0O 
cm.-1  and  a  min.  on  the  short-X  side,  but  there  are 
intensity  differences  which  are  discussed.  The  results 
are  discussed  from  the  point  of  view  of  the  quantum 
theory,  and  potential  energy  curves  are  determined 
for  the  fundamental  and  two  excited  states. 

J.  W.  S. 


Comparison  of  absorption  spectra  of  some 
typical  unsymmetrical  cyanine  dyes .  B.  Beilen- 
son,  N.  I.  Fisher,  and  F.  M.  Hamer  (Proc.  Roy.  Soc., 
1937,  A,  163,  138 — 155). — Absorption  curves  (X  = 
300— S00  mg.)  of  105  ethiodidesinMeOH  solution  have 
been  investigated.  The  results  are  tabulated.  The 
observed  vals.  of  X  for  max.  absorption  are  compared 
with  those  calc,  by  taking  the  mean  the  XX  of 
max.  absorption  of  the  two  related  symmetrical 
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cyanines.  Good  agreement  is  obtained  in  the  carbo- 
cyanine  series ;  a  quinoline  nucleus  produces  diver¬ 
gence.  In  the  absence  of  quinoline  the  frequency 
change  produced  by  lengthening  the  C  chain  joining 
N  atoms  from  3  to  5  members  is  >  that  produced 
by  lengthening  it  from  5  to  7  members.  The  frequency 
decrease  caused  by  adding  two  C0He  rings  becomes 
smaller  as  the  C  chain  joining  N  atoms  is  lengthened. 
Introduction  of  one  C0H0  ring  almost  always  decreases 
the  frequency  of  max.  absorption.  -  i  G.  D.  P. 

Reversible  polymerisation  causing  absorption 
bands  of  a  new  kind  in  dyestuffs.  G.  Scheibe 
(Kolloid-Z.,  1938,  82,  1 — 14).— An  account  of  work 
previously  published  (A.,  1937,  I,  165,  216,  494). — 

F.L.  U. 

Ammoniacal  absorption  spectrum  of  sterco- 
bilin  and  urobilin  and  its  relationship  to  the 
constitution  of  bilirubinoid  pigments.— See  A., 
II,  71. 

Investigation  of  the  intermolecular  forces  of 
water  by  means  of  the  infra-red  spectrum. 
G.  Bosschieter  (Chem.  Weekblad,  1937,  34,  799— 
803). — -Measurements  are  recorded  of  the  absorption 
in  the  region  of  2-8 — 4*0  g.  of  dil.  solutions  (0  01%) 
of  H20  in  CC14  and  CS2  and  of  more  cone,  solutions  in 
dioxan,  COMe2,  C5H5N,  etc.  and  their  bearing  on  the 
structure  of  H20  is  discussed.  Measurements  on 
HDO  and  D20  are  also  included.  S.  C. 

Absorption  of  carbon  dioxide  in  the  region  of 
the  band  at  4*3  [i.  between  300°  and  1000°  K.  C. 
Tingwaldt  (Physikal.  Z„  1938,  39,  1—6).— The 
spectral  absorption  of  C02  and  C02-N2  mixtures 
has  been  investigated  between  300°  and  1000°  K. 
The  cmissivitv,  e,  was  calc,  but  results  do  not  agree 
with  those  ofSchack  (Z.  tcch.  Physik,  1924,  5,  267). 
The  dependence  of  e  on  concn.  at  room  temp., 
howrever,  agrees  with  that  calc,  from  the  formula  of 
Schack.  A.  J.  M. 

Infra-red  absorption  maxima  of  alkali  halides. 

J.  A.  Wasastjerna  (Soc.  Sci.  fenn.  Comm,  phys.- 
math.,  1936,  8,  No.  19,  11  pp, ;  Chem.  Zentr.,  1936,  i, 
4402). — Characteristic  frequencies  are  calc,  on  the 
assumption  that  only  the  electrostatic  summation 
extends  over  the  whole  lattice  in  ionic  crystals,  other 
interactions  being  localised  between  neighbours. 

J.  S.  A. 

Transmission  of  blende  and  of  some  halogen 
derivatives  of  copper  and  cadmium  in  the  far 
infra-red.  M.  Parodi  (Compt.  rend.,  1937,  205, 
1224 — 1226). — XX  of  absorption  bands  in  the  range 
30 — 60  g.  are  recorded  for  ZnS,  CuCl,  CuBr,  Cul, 
CdCl2,  and  CdBr2,  each  of  w’hich  has  one  band  in  the 
range  studied.  The  XX  of  the  bands  are  in  agreement 
wTith  vals.  calc,  from  the  formulae  of  Born,  Madelung, 
and  Lindemann.  A.  J.  E.  W. 

Infra-red  spectrum  and  structure  of  silicates 
and  glasses.  F.  Matossi  (Physikal.  Z.,  1937, 
38,  1011 — 1014). — Infra-red  reflexion  spectra  of 

glasses  and  silicates  are  similar.  The  position  of  the 
reflexion  max.  depends  on  the  composition  of  the 
glass.  Quartz  glass  appears  to  contain  crystallites. 

A.  J.  M. 


Infra-red  absorption  spectrum  of  phosgene. 
C.  R.  Bailey  and  J.  B.  Hale  (Phil.  Mag.,  1938,  [vii], 
25,  98 — 111). — Data  are  recorded  and  applied  as  a  test 
for  the  general  theory  that  the  mol.  forces  character¬ 
istic  of  certain  groups  remain  const,  in  passing  from 
one  mol.  to  another.  A  comparison  of  the  force 
consts.  with  those  of  other  mols.  suggests  that  the 
C — Cl  and  C=0  distances  in  COCl2  are  respectively 

:  ci 

>  and  <1  the  normal,  and  that  #*  .Css 01* 
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is  a  more  probable  structure  than 
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C.  R.  H. 

Infra-red  absorption  spectra  and  modes  of 
vibration  of  benzene  derivatives.  I.  Mono¬ 
substitution  derivatives.  J.  Lecomte  (J.  Phys. 
Radium,  1937,  [vii],  8, 489 — 497). — Modes  of  vibration 
from  6  to  16  [l.  are  discussed  and  identified  with 
frequencies  previously  reported  (cf.  A.,  1937,  I,  344). 

N.  M.  B. 


Infra-red  absorption  of  benzene,  chloro-  and 
bromo-benzene.  M.  Battista  (Nuovo  Cim.,  1937, 
14,  343 — 349). — The  infra-red  absorption  of  C6H6, 
PhCl,  and  PhBr  in  the  range  08  to  8  g.  has  been 
measured.  The  first  fundamental  frequency,  vx, 
corresponding  with  the  max.  at  3-3  \ j..,  is  found  to¬ 
gether  with  its  three  higher  harmonics  in  all  three 
substances  and  is  attributed  to  the  C-H  linking. 

O.  J.  W. 

Infra-red  absorption  of  chloroform  and  of 
bromoform.  A.  Maione  (Nuovo  Cim.,  1937,  14, 
361 — 364). — The  infra-red  absorption  of  CHC13  and 
CHBr3  in  the  range  0-8  to  9  \l.  has  been  measured. 
Both  substances  showr  the  fundamental  frequency  v4 
(and  its  three  harmonics)  which  occurs  in  aromatic 
substances  and  is  attributed  to  the  C-H  link  (cf. 
preceding  abstract).  The  assignment  of  other  fre¬ 
quencies  is  discussed.  O.  J.  W. 


Band  spectra  of  the  halides  ofc  mercury, 
cadmium,  and  zinc.  P.  Trautteijr  (Nuovo  Cim., 
1937,  14,  365 — 375). — -The  emission  spectra  in  the 
visible  region  of  Hgl,  Cdl,  and  Znl  have  been 
measured.  For  these  three  mols.  the  relationship 
between  dissociation  energy  and  reduced  mass  is 
linear,  and  in  the  ground  level  the  metal  atom  appears 
to  be  in  a  IS  state.  O.  J.  W. 

Structure  of  Rayleigh  radiation  of  liquids. 

K.  Birus  (Physikal.  Z.,  1938,  39,  80— 90).— The 
Rayleigh  radiation  from  PliMc,  EtOIl,  and  H20 
has  been  examined.  The  coherent  radiation  perpen¬ 
dicular  to  the  incident  light  is  completely  linearly 
polarised  in  the  plane  containing  these  two  directions, 
and  is  due  to  density  variations  in  the  liquids.  There 
was  doublet-splitting  of  this  radiation  as  required  by 
Debye's  w*ave  theory  of  heat,  but  the  radiation  also 
contained  a  portion  of  which  the  frequency  was  un¬ 
changed,  the  intensity  of  this  being  determined  by  v. 
The  ratio  of  intensities  of  the  symmetrical  triplet  is 
Cv/2  :  (cp  —  cv)  :  cv/2.  The  incoherent  “  aniso¬ 
tropy  ”  radiation  is  related  to  the  Raman  radiation, 
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corresponding  with  rotational  Raman  scattering  in  the 
vapour  state.  It  contains  no  unchanged  primary 
radiation.  A.  J.  M. 

Smekal-Raman  effect  and  its  chemical  applic¬ 
ations.  A.  Simon  (Chem.-Ztg.,  1938,  62,  69—74). — 
A  review. 

Molecular  oscillations  and  Raman  spectra. 
0.  Redlich  (Ostcrr.  Chem.-Ztg.,  1938,  41,  25— 2S; 
cf.  A.,  1936,  1319;  1937,  II,  496). — A  general  ex¬ 
position,  with  special  reference  to  C6H6  and  its  deutero- 
derivatives.  F.  L.  U. 

Raman  effect  in  gases  under  normal  pressure. 
J.  Cabannes  and  A.  Rousset  (Compt.  rend.,  1938, 
206,  85 — 88 ;  cf.  A.,  1936,  922). — Raman  frequencies 
have  been  determined  :  N2  2331,  0.,  1554,  CO  2143, 
NO  1876,  N02  12S5  and  2223,  C02  1389,  NH3  3335, 
and  H2  4145  cm.-1,  and  depolarisation  factors  have 
been  calc.  In  gaseous  NH3,  in  addition  to  the 
frequency  3335  (polarised)  and  3520  (depolarised)  a 
feeble  line  3219  cm.-1  was  observed,  corresponding 
with  3210  cm.-1  in  the  liquid.  R.  S.  B. 

Additional  Raman  frequencies  for  water. 

I.  R.  Rao  and  P.  Koteswaram  (Phil.  Mag.,  1938, 

[vii],  25,  90 — 98). — A  crit.  study  of  intensity  and 
frequency  vals.  of  the  Raman  bands  of  H20,  and  of 
the  effect  of  temp,  and  addition  of  electrolytes  (cf. 
A.,  1937,  I,  496).  Magat’s  and  also  Hibben’s  assign¬ 
ments  are  discussed  and  some  lines  are  attributed 
to  excitation  by  other  Hg  lines  all  giving  the  3200 — 
3600  region.  C.  R.  H. 

Note  on  the  8(CH)  vibration  in  sodium  formate. 

J.  Gupta  (Indian  J.  Physics,  1937,  11,  333—335). — 
The  Raman  lines  XX  1353  cm.*1  in  HC02Na  and  1398 
cm.4  in  HC02H  which  were  previously  attributed  to 
the  deformation  oscillation  of  (C — H)  are  doublets 
arising  from  the  accidental  coincidence  of  the  above 
frequency  with  an  inner  vibration  of  the  C02H  group. 

1 .  J.  L. 

Raman  effect.  LXXIX.  Five-member ed 
ring,  3a.  Polarisation  measurements  with 
pyrrole,  furan,  and  thiophen.  A.  W.  Reitz 
(Z.  physikal.  Chem.,  1937,  R,  38,  275— 291).— In  the 
frequency  region  below  1700  cm.-1  pyrrole  has  five 
polarised  lines  and  furan  and  thiophen  have  six.  The 
structure  of  all  three  compounds  probably  corre¬ 
sponds  with  the  point-group  62r.  R.  C. 

Raman  effect.  LXXXI.  Five  membered  ring. 
3b.  Polarisation  measurements  on  ci/cio-pent- 
ane,  -pentanone,  -pentene,  -pentadiene.  A.  W. 
Reitz  (Z.  physikal.  Chem.,  1937,  R,  38,  381 — 392). — 
Data  are  recorded  and  compared  with  data  for 
furan,  thiophen,  and  pyrrole.  The  discussion  is 
a  continuation  of  previous  discussions  on  the  structure 
of  these  compounds  (cf.  A.,  1936,  1180;  1937,  I, 
283,  and  preceding  abstract).  C.  R.  H. 

Depolarisation  of  Raman  lines.  E.  Canals 
and  (Mlle.)  J.  Gastaud  (Bull.  Soc.  chim.,  1937,  [v], 
4,  2042 — 2048). — The  state  of  polarisation  of  the 
Raman  lines  of  several  aliphatic  compounds  has  been 
determined.  In  all  the  compounds  the  lines  provided 
by  similar  vibrations  are  in  the  same  state  of  polaris¬ 
ation;  the  nature  of  the  principal  vibrations  is  not 


modified  by  substituents.  The  lines  corresponding 
with  C*C  (450,  800,  950  a.)  are  always  polarised ; 
of  the  two  lines  of  Me  in  the  region  1400  A.,  one  is 
always  polarised.  C*0  in  alcohols  gives  a  line 
about  1050  a.,  which  is  partly  polarised.  The  line 
for  CIO  (1650  A.  for  acids,  1730  A.  for  esters  and 
ketones)  is  polarised  and  showrs  a  common  origin. 
The  spectrum  of  paraldehyde  show’s  the  line  C*0 
in  the  same  state  of  polarisation  as  in  alcohols,  but 
does  not  show’  the  line  CIO,  thus  confirming  a  cyclic 
structure.  E.  S.  H. 

Depolarisation  of  Raman  lines  of  some  ali- 
cyclic  derivatives.  E.  Canals,  M.  Mousseron, 
L.  Souche,  and  P.  Peyrot  (Bull.  Soc.  chim.,  1938, 
[v],  5,  79- — 83;  cf.  A.,  1936,  777,  1050). — Frequency, 
intensity,  and  state  of  polarisation  are  listed  and 
discussed  for  Raman  lines  of  29  compounds,  com¬ 
prising  epoxycj/cfo-hexane  and  -pentane  and  cyclo- 
hexene,  with  alkyl  and  aryl  derivatives,  and  alkyl 
derivatives  of  cycZopentene.  I.  McA. 

Raman  spectra  of  halogenated  alicyclic  deriv¬ 
atives.  E.  Canals,  M.  Mousseron,  R.  Granger, 
and  (Mlle.)  J.  Gastaud  (Bull.  Soc.  chim.,  1937, 
[v],  4,  2048 — 2051). — Spectral  data  are  recorded  for  : 
cycZopentane,  chloro-,  1  :  2-dichloro-,  bromo-,  2  :  2- 
dibromo-ci/cZopentane,  2-chloro-,  2-bromo-cyc/open- 
tanol,  cyc/ohexane,  chloro-,  2  :  2-dichloro-,  bromo-, 
1  :  2-dibromo-,  2-chloro-2-bromo-cycfohexane,  cyclo- 
hexanol,  2-chloro-,  2-bromo-c?/c£ohexanol. 

E.  S.  H. 

Intensities  of  Raman  lines  due  to  lattice  oscill¬ 
ations.  S.  C.  Sirkar  (Indian  J.  Physics,  1937, 
11,  343 — 348). — Raman  lines  due  to  lattice  oscillations 
have  no  appreciable  intensity  when  the  arrangement 
of  cations  on  opposite  sides  of  an  anion  is  symmetrical 
(cf.  Menzies  and  Mills,  A.,  1935,  564).  The  arrange¬ 
ment  of  the  mols.  in  C10H8,  p-CGH4Cl2,  and  p-C6H4Br2 
is  discussed  and  it  is  showm  that  there  can  be  no 
asymmetry  in  the  arrangement  of  tvro  mols.  on 
opposite  sides  of  any  particular  mol. ;  hence  the  Raman 
line  due  to  lattice  oscillations  is  wreak.  The  strong 
lines  observed  in  the  Raman  spectra  of  these  crystals 
near  the  Rayleigh  line  are  due  to  oscillations  in 
polymerised  groups,  F.  J.  L. 

Raman  spectra  of  some  diacylamines.  B.  V. 
Thosar  (Z.  Physik,  1937,  107,  780— 784).— Raman 
spectra  are  photographed  for  a  no.  of  di-n-  and 
-  iso-alky  lamines.  Three  general  groups  of  lines 
found  correspond  respectively  with  the  C-C 
deformation  vibration,  the  C-C  and  the  C-N  valency 
vibrations,  but  numerical  differences  in  the  dis¬ 
placements  are  observed  between  the  n-  and  iso¬ 
compounds  and  between  these  and  the  allyl  compound. 

L.  G.  G. 

Luminescent  photographic  method  of  measur¬ 
ing  the  energy  distribution  in  the  ultra-violet. 
L.  N.  Ananeva  and  A.  A.  Schischlovski  (Compt. 
rend.  Acad.  Sci.  U.R.S.S.,  1937,  17,  183 — 187). — 
A  thin  gelatin  film,  impregnated  writh  Na  salicylate 
and  mounted  on  Si02,  is  placed  in  contact  writh  the 
emulsion  of  the  photographic  plate  used  in  ultra¬ 
violet  spectroscopy.  The  blackening  of  the  plate, 
due  to  the  blue  fluorescence  of  the  Na  salt,  oc  the 
intensity  of  the  incident  ultra-violet  radiation.  The 
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intensity  distribution  in  the  H2  spectrum,  as  measured 
by  this  method,  is  in  accord  with  the  results  of  Chalonge 

(A.,  1934,  339).  J.  W.  S. 

.  * 

Radiation  emitted  by  solid  dielectrics  electri¬ 
fied  by  friction.  F.  Perrier  (Compt.  rend.,  1938, 
206,  107 — 109). — The  radiation  emitted  after  rubbing 
amber,  ebonite,  S,  and  paraffin  does  not  produce 
fluorescence  with  the  usual  screens,  but  forms  gaseous 
ions.  The  absorption  coeff.  has  been  measured  in 
air.  R.  S.  B. 

Energy  yield  of  fluorescent  substances.  H. 
Hellstrom  (Arkiv  Kemi,  Min.,  Geol.,  1937,  12,  A, 
No.  17,  12  pp.). — The  fluorescence'  energy  yield 
p  is  the  ratio  of  fluorescence  energy  emitted  to  light 
energy  absorbed.  Design,  theory,  and  use  of  an 
apparatus  (fluorometer)  for  its  determination  by 
the  direct  method  (Frank  and  Wood,  A.,  1936,  1320) 
are  described.  Measurements  for  fluorescein,  eosin, 
rhodamine-B  (aq.),  methylene-blue  (in  EtOH),  and 
jetioporphyrin  (in  Eto0)  agree  with  published  vals. 

I.  McA. 

“  Anomalous  n  anti-Stokes  fluorescence.  F. 
Duschxnski  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1937, 
17,  179 — 182). — Theoretical.  J.  W.  S. 


Emission  spectra  of  zinc  sulphide  phosphors, 
and  effect  of  cadmium  sulphide  on  the  emission 
of  zinc  sulphide  and  alkaline-earth  sulphide 
phosphors.  S.  Rothschild  (Z.  Physik,  1938, 
108,  24—39). — Measurements  of  max.  in  the  emission 
spectra  of  various  ZnS  phosphors  are  recorded  and  it 
is  established  that  the  addition  of  foreign  metals 
(Ag,  Cu,  and  Mn)  gives  rise  to  a  sp.  shift  of  the  max. 
Addition  of  CdS  to  ZnS  phosphors  shifts  the  max.  of 
the  emission  band  towards  the  red  by  an  amount 
approx,  oc  the  molar  concn.  of  CdS,  which  also  forms 
mixed  phosphors  with  SrS  and  GaS.  H.  C.  G. 

Fluorescence  of  the  rare  earths.  H.  Gobreciit 
(Ann.  Physik,  1938,  [v],  31,  181— 1S6;  cf.  A.,  1937, 1, 
281). — The  absorption  and  fluorescence  of  Cc2(S04)3 
arc  described.  Fluorescence  bands  were  observed 
with  max.  at  3444  and  3220  a.  for  solid  Ce2(S04)3 
and  at  3650  a.  for  the  aq.  solution.  Tm  shows 
fluorescence  in  the  borax  bead  but  not  in  the  solid 
state.  O.  D.  S. 


Relation  between  emission  spectra  of  Nd+++ 
in  phosphors  and  the  absorption  spectra  of  the 
same  in  crystals.  P.  C.  Mukherjt  (Indian  J. 
Physics,  1937,  11,  295 — 304). — The  absorption  spec¬ 
trum  of  Nd+++  in  crystals  is  classified,  and  the  emission 
spectra  of  the  ions  incorporated  in  K2S04  and  CaO 
are  measured.  The  phosphorescent  radiations  appear 
to  be  wholly  quadruple  in  nature  involving  changes 
in  L  and  J  >2  units.  The  possible  transitions  are 
discussed  in  the  light  of  Van  Vleck’s  theory. 

F.  J.  L. 

Selective  extinction  of  continuous  fluorescence 
spectra.  N.  A.  Prileshaeva  (J.  Phys.  Chem.  Russ., 
1937,  10,  342 — 352). — The  intensity  of  ultra-violetr 
fluorescence  of  the  vapours  of  PhMe,  PhEt,  PhOH,  and 
NHjjPh  at  OH  to  10  mm.  Hg  is  uniformly  lowered  by 
admixture  of  small  (<5  mm.)  or  large  (>25  mm.) 
amounts  of  N2,  CO,  H2,  C02,  or  H20.  Moderate 
admixtures  show  selective  extinction  (position  in¬ 


dependent  of  the  vapour).  N0  quenches  between 
3340  and  3320,  3120  and  3110,  “2950  and  2920,  and 
2800—2790  A.,  CO  between  3420  and  3410,  3235  and 
3215,  3050  and  3040,  and  2915  and  2895  A.,  H2 
between  3020  and  3010,  and  2810  and  2800  a.,  C02 
between  2830  and  2815  a.,  H20  between  2975  and 
2960  A.  02  &nd  NH3  do  not  extinguish.  An  ex¬ 
planation  is  given  for  the  position  of  the  extinction 
bands.  J.  J.  B. 

Sensitised  fluorescence  in  benzene  and  aniline 
vapours.  N.  A.  Prileshaeva  and  A.  A.  Klimova 
(J.  Phys.  Chem.  Russ.,  1937,  10,  353 — 359). — C6H6 
and  NH2Ph  vapours  fluoresce  when  irradiated  with 
X  between  2300  and  2600  A.  and  between  2500  and 
2850  A.,  respectively.  When  mixed  with  C6He, 
however,  NH2Ph  fluoresces  even  at  <2500  A.,  and 
C6H0  does  so  at  2800  a.  when  mixed  with  NILPh. 
The  source  of  the  energy  necessary  for  the  "  anti- 
Stokes  ”  fluorescence  of  C0Hc  is  unknown.  J.  J.  B. 

Solid  dielectrics  in  alternating  electric  fields. 
F.  Borgnis  (Z.  Physik,  1937,  108,  107 — 127). — 
Theoretical.  The  validity'  of  equations  of  the  type 
i  —  J5(0  +  i)_n  as  a  measure  of  the  secondary 
effect  current  decay  is  examined.  L.  G.  G. 

Emission  picture  of  thoriated  tungsten  and 
thoriated  molybdenum.  II.  Influence  of  car- 
buration  on  thoriated  tungsten.  E.  Bruchk  and 
H.  Mahl  (Z.  tech.  Physik,  1936,  17,  81—84;  Chem. 
Zentr.,  1936,  i,  4679). — The  influence  of  carburation 
and  deactivation  on  the  emissivity  is  studied  with  the 
electron  microscope.  Carburation  lowers  the  reduction 
temp,  of  the  Th02,  and  loosens  the  texture  of  the  W, 
thereby  facilitating  diffusion  of  the  Th  to  the  grain 
boundaries.  J.  S.  A. 

Origin  of  photo-electrons  in  very  thin  films 
of  alkali  metals  deposited  on  another  metal. 
H.  Mayer  (Naturwiss.,  1938,  26,  28). — The  efficiency 
of  a  photo-cell  composed  of  Cs  or  K  on  W  or  Pt  has 
been  investigated  with  varying  thicknesses  of  alkali 
metal  for  a  series  of  monochromatic  radiations  of  X 
2000 — 8000  A.  The  photo-efficicncy  of  a  film  of  Cs 
or  K  somewhat  <  monat.  on  Pt  is  1  times  that  on  W. 
For  a  film  of  Cs  five  atoms  thick  the  yield  was  the  same 
for  both  Pt  and  W.  At  this  thickness  the  photo¬ 
electrons  begin  to  arise  from  the  alkali  metal. 

A.  J.  M. 

Most  favourable  thickness  for  thermo-electric 
and  photo-electric  effects  with  thin  films  of  alkali 
metals  on  other  metals.  H,  Mayer  (Naturwiss., 
1938,  26,  28 — 29). — The  average  thickness  of  Cs 
deposited  on  W  giving  the  greatest  photo-electric 
effect  for  monochromatic  radiations  of  X  2482,  2540, 
2655,  3132,  3341,  3655,  and  4047  a.  was  3*l5xl014 
Cs  atoms  per  sq.  cm.  of  W.  The  thickness  of  Cs 
deposited  on  Pt  giving  the  greatest  photo-electric 
effect  for  X  5779  a.  is  the  same  as  that  giving  the 
greatest  thermo-electric  effect  at  360°,  viz.,  2*4  x  10u 
Cs  atoms  per  sq.  cm.  of  Pt.  A.  J.  M. 

Electronic  conduction  and  photochemical  pro¬ 
cesses  in  alkali  halide  crystals.  R.  W.  Pohl 
(Physikal.  Z.,  1938,  39,  36 — 54). — A  review  dealing 
with  the  optical  properties  of  pure  crystals  of  alkali 
halides,  and  those  with  a  stoicheiometrical  excess  of 
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alkali  metal  or  halogen,  containing  colour  centres. 
The  photo-electric  and  thermo-electric  currents  pro¬ 
duced  in  such  crystals  are  dealt  with.  Photochemical 
processes  in  crystals  of  alkali  halides  are  considered, 
and  their  application  to  the  case  of  Ag  halides  is 
mentioned.  A.  J.  M. 

Transparent  composite  photo-cathodes.  P. 
Gorlich  (Z.  tech.  Physik,  1937,  18,  460—462).— 
The  effect  of  02  on  the  spectral  distribution  of  trans¬ 
parent  photo- cathodes  of  the  type  Sb-M  and  Bi-M 
(M  =  Li,  Na,  K,  Rb,  Cs)  has  been  investigated.  02 
sensitises  the  cathode,  usually  causing  a  displacement 
of  the  long-wave  max.  towards  the  red,  dependent 
on  the  degree  of  sensitisation  and  on  the  thickness  of 
the  film,  as  well  as  other  factors.  Two  long- wave 
max.,  usually  only  slightly  marked,  were  found  for  a 
no.  of  cathodes.  Thicker,  opaque  cathodes  of  the 
type  Sb-M  and  Bi-M  give  approx,  the  same  spectral 
distribution,  but  the  photo-current  is  about  1%  < 
that  of  transparent  cathodes.  If,  however,  a  trans¬ 
parent  cathode  is  backed  by  a  thick,  opaque  film  of 
a  good  conductor  ( e.g Ag)  the  photo-current  and 
spectral  distribution  are  unaffected.  A.  J.  M. 

Theory  of  semi-conductors  in  a  magnetic  field. 
M.  Sengutta  (Indian  J.  Physics,  1937,  11,  319 — 
332). — The  change  in  the  resistance  of  semi-conduc¬ 
tors  in  a  magnetic  field  is  investigated,  using  the  model 
of  Wilson  and  Fowler  as  the  basis  for  calculations. 

F.  J.  L. 

Primary  and  secondary  photo-electric  currents 
in  crystals.  KH-KBr  mixed  crystals  as  model 
semi-conductors.  R.  Hilsch  and  R.  W.  Pohl 
(Z.  Physik,  1938,  108,  55 — 84). — All  photo-electric 
currents  in  crystals  may  be  calc,  independently  of 
the  nature  and  magnitude  of  the  dark  conductivity, 
provided  that  the  electron  leakage  in  the  crystal 
follows  ail  exponential  law,  and  that  the  homogeneous 
internal  field  is  not  disturbed  by  illumination.  Second¬ 
ary  photo-electric  currents  occur  only  in  crystals 
where  a  portion  of  the  dark  conductivity  is  electronic. 
Calculation  of  these  currents,  and  the  experimental 
realisation  of  the  conditions,  are  discussed  for  semi¬ 
conducting  KH-KBr  mixed  crystals.  H.  C.  G. 

Field  emission  from  composite  cathodes  on 
irradiation  with  electrons.  H.  Mahl  (Physikal. 
Z.,  1937,  38,  985 — 989). — The  presence  of  a  field 
emission  from  the  A1  substratum  of  the  composite 
cathode  Al-A^C^-Cs^,  assumed  by  Matter  (A.,  1936, 
540)  to  explain  anomalous  emission  from  the  cathode 
when  irradiated  by  electrons,  has  been  shown  to  exist 
by  direct  measurement.  There  is  a  positive  surface 
charge  of  10 — 40  v.  for  an  A1203  layer  of  thickness 
2000  a.  The  energy  distribution  of  electrons  released 
from  the  cathode  has  been  investigated.  They  are 
field  electrons,  and  at  least  the  more  rapid  of  them 
arise  from  the  Al.  They  have  energies  of  10 — 15  v. 
and  are  emitted  without  loss  of  energy.  Some, 
however,  suffer  an  energy  loss  in  the  A1203  or  arise 
from  different  depths  of  the  A1203.  The  cathode  was 
examined  by  the  electron  microscope,  and  it  was 
found  that  the  field  emission  is  not  uniformly  dis- 
tributed  over ,  the  cathode  but  arises  from  certain 
emission  centres.  The  above  results  are  general  for 
a  cathode  consisting  of  a  metal  covered  with  a  thin 


insulating  film  which  becomes  sufficiently  positively 
charged  by  secondary  emission.  A.  JVM. 

Blocking  layer  photo-electric  effect  of  caesium 
oxide.  H.  Teichmann  (Phil.  Mag.,  1938,  [vii], 
25,  269 — 273). — The  theory  that  the  intermediate 
layers  of  composite  photo-cathodes  act  as  semi¬ 
conductors  leads  to  the  conclusion  that  Cs20  must 
show  semi- conducting  properties,  and  that  it  must 
be  possible  to  show  the  existence  of  a  blocking  layer 
photo-effect  and  a  rectifying  effect  .  A  cell  is  described 
with  which  the  blocking  layer  effect  can  be  demon¬ 
strated.  There  is  a  linear  dependence  of  this  effect 
on  the  intensity  of  the  light  for  intensities  of  the  order 
of  10~3  g.-cal.  per  sec.  A.  J.  M. 

Volume-rectification  of  crystals.  B.  K.  Sen 
(Nature,  1937,  140,  1102). — The  existence  of  so- 
called  vol.-rectification  in  galena,  Fe  pyrites,  and 
pyrolusite  placed  between  Hg  electrodes  has  been 
demonstrated  (of.  A.,  1935,  682).  •  Either  surface- 
and  vol. -rectification  must  both  be  co-existent  in  all 
rectifying  crystals,  or  the  whole  phenomenon  of 
rectification  is  only  a  surface  effect.  L.  S.  T. 

Connexion  between  the  energy  constant  € 
and  the  quantity  constant  a  in  the  conductivity 
-temperature  formula  for  oxide  semi-conductors. 
W.  Meyer  and  H.  Neldel  (Physikal.  Z.,  1937,  38, 
1014 — 1019). — The  relationship  between  the  consts. 
e  and  a  in  the  conductivity  (a)  relationship  a ,= 
aer*lkT  h«as  been  investigated  for  W03,  ZnO,  U02, 
Ti02,  Fe203,  Cr203,  and  U3Os.  For  those  semi¬ 
conductors  with  a20.  <£  lO-2!!-1  cm."1  (Ti02,  Fe203, 
ZnO)  there  is  a  linear  relationship  between  e  and  log 
a.  For  those  with  a20.  ^  lO^G**1  cm.4,  e  is  very  small 
compared  with  unity,  and  the  exponential  term  does 
not  greatly  affect  <j.  To  a  first  approximation  a  —  a. 

A.  J.  M. 

Electrical  conductivity  of  cuprous  oxide. 
L.  Dotar  (Ann.  Physique,  1938,  [xi],  9,  5 — 104; 
cf.  A.,  1935,  1055;  A.,  1936,  779,  1050).— A  detailed 
account  of  investigations  previously  reported,  and 
a  theoretical  interpretation  of  results.  N.  M.  B. 

Mechanism  of  ionic  conductivity  in  solid  salts 
according  to  ideas  of  disarray.  I.  E.  Koch 
and  C.  Wagner  (Z.  physikal.  Chem.,  1937,  B,  38, 
295 — 324). — Theoretical.  Modern  concepts  of  dis¬ 
array  in  crystals  are  discussed  and  a  mathematical 
theory  is  developed  to  account  for  the  ionic  properties 
of  crystals.  Four  limiting  types  of  disarray  arc  dealt 
with,  viz.,  (1)  cations  between  the  lattices  and  vacant 
spaces  in  the  cation  part  of  the  lattice;  (2)  anions 
between  the  lattices  and  vacant  spaces  in  the  anion 
part  of  the  lattice ;  (3)  anions  and  cations  between 
the  lattices;  (4)  vacant  spaces  in  both  the  anion  and 
cation  parts  of  the  lattice.  The  sp.  conductivities 
of  mixed  crystals  of  AgC!-PbCl2,  AgCl-CdCL,  and 
AgBr-PbBr2  at  210 — 350°  have  been  measured, 
and  from  the  data  the  concns.  and  mobilities  of  indi¬ 
vidual  centres  of  disarray,  and  energy  consts.  for  the 
migration  of  the  centres,  have  been  calc,  on  the  basis 
of  the  theory.  C.  R.  H. 

Dielectric  polarisation  and  the  form  of  the 
carbon  dioxide  molecule.  K.  L.  Rajiaswamy 
(Proc.  Indian  Acad.  Sci.,  1937,  6,  A.,  301 — 311).— 
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The  dielectric  polarisation  of  C02  is  const,  between 
20°  and  210°,  indicating  that  the  gas  is  non-polar 
and  that  the  mol.  is  linear  (cf.  A.,  1938,  I,  63). 

F.  J.  L. 

Measurement  of  the  dielectric  constant  of 
solid  substances  by  means  of  ponderomotive 
forces.  D.  Doborzynski  (Bull.  Acad.  Polonaise, 
1937,  A,  335 — 349  ;cf.  A.,  1938,1, 160). — The  dispersion 
of  the  dielectric  const,  of  quartz  (disc)  is  determined. 
For  50  Hertz,  £x  =  4*55,  ci  =4*66;  for  5  mega- 
Hertz  €X  =  4*41,  Cjj  =  4*58,  all  db<>20.  e,,  and 

£x  are  the  dielectric  consts.  parallel  and  perpendicular 
to  the  optic  axis.  The  results  are  discussed  in 
detail.  F.  J.  L. 

Temperature  dependence  of  the  dielectric 
properties  of  titanium  ,  and  tin  dioxides.  C. 
Schusterius  (Z.  tech.  Physik,  1935,  16,  640 — 642  ; 
Chem.  Zentr.,  1936,  i,  4538 — 4539). — The  dielectric 
const,  e  of  pure  Ti02for  X  90 — 1500  m.  varies  linearty 
with  temp,  between  20°  and  120°.  At  high  temp.,  Ti02 
tends  to  undergo  reduction,  and  is  readily  contamin¬ 
ated  by  diffusion  of  impurities  ;  e  then  shows  a  high 
dispersion.  £  for  Sn02  varies  continuously  with 
temp.  J.  S.  A. 

Dielectric  constant  and  dielectric  loss  of  solid 
hydrogen  chloride  in  the  neighbourhood  of  its 
transition  point.  G.  Hkttner,  E.  Hettner,  and  R. 
Pohlmann  (Z.  Physik,  1937,  108,  45 — 54). — The 
discontinuity  in  £  for  solid  HC1  at  99°  K.  is  studied 
over  a  range  of  XX  (30 — 5000  m.),  by  means  of  a  simple 
resonance  method.  Dispersion  and  dielectric  loss 
occur  below,  and  reach  max.  at,  the  transition 
point,  and  recede  towards  shorter  XX  with  rise  in  temp. 

L.  G.  G. 

Dipole  moments  of  some  aliphatic  compounds. 
J.  M.  Stevels  (Rec.  trav.  chim.,  1938,  57,  108 — 116, 
cf.  A.,  1937,  I,  601). — The  mutual  effect  on  the  at. 
refraction  of  various  H  or  halogen  atoms  in  substit¬ 
uted  methanes  is  correlated  with  the  dipole  moments 
of  these  compounds.  The  difference  in  moment 
between  CH3X  and  CHX3  is  attributed  to  an  induction 
effect  in  the  C*H  dipoles  and  not  to  repulsion  between 
the  halogen  atoms.  This  treatment  is  extended  to 
the  halogen  derivatives  of  higher  alkanes.  K.  W.  P. 

Series  effect  on  the  dipole  moments  of  some 
alkyl  halides.  E.  G,  Cowley  and  J.  R.  Parting¬ 
ton  (Nature,  1937,  140,  1100). — Re-determined  vals. 
of  the  polarisations  and  dipole  moments  of  five 
alkyl  bromides  and  six  alkyl  iodides  in  C6H6  at  20° 
are  recorded.  The  moments  of  the  n-iodides  increase 
as  far  as  Bui  and  then  remain  const.,  whilst  those  of 
the  ?i-bromides  show  no  increase  beyond  PrBr. 
The  moments  of  the  iodides  are  slightly  <  those  of 
the  corresponding  bromides.  The  PjH3  compounds 
have  moments  >  those  of  Pr“  compounds.  The 
polarisability  of  the  polar  group  appears  to  be  a 
factor  of  more  importance  than  the  magnitude  of  the 
principal  dipole  in  determining  the  change  of  moment 
in  these  series.  L.  S.  T. 

Viscosity  dispersion  of  dielectric  constants 
of  organic  liquids.  E.  Plotze  (Physikal.  Z., 
1937  ,  38,  1014). — The  variation  of  transition  fre¬ 
quencies  of  the  dielectric  consts.  of  dil.  solutions  of 
L  (a.,  I.) 


polar  org.  substances  in  non-polar  viscous  solvents 
with  concn.  and  temp,  has  been  determined  for 
X  <10  cm.  A.  J.  M. 

Chemical  war  materials.  VI.  Dipole  moments 
of  eye-irritant  materials  (tear  gases ) .  H.  Mohler 
with  J.  Sorge  (Helv.  Chim.  Acta,  1938,  21,  67—72). — 
From  measurements  on  dil.  solutions  in  CeHu  or 
C6H6  the  following  dipole  moments  (in  D.)  have 
been  determined :  CHoClAc  2*36,  CH2BrAc  2*38, 
CH2Br-COEt  2*33,  CHXlBz  3*26,  CH2BrBz  3*11, 
CH2PhBr  1*S8,  bromophenylacetonitrile  3*37,  and 
p - C 6H4Me*  CH2Br  2*07.  J.  W.  S. 

Application  of  the  ray-displacement  refracto- 
meter  to  the  study  of  anomalous  dispersion 
of  didymium  glass.  K.  Pros  ad  and  R.  P.  Gupta 
(Indian  J.  Physics,  1937,  11,  339 — 342). — The  refrac¬ 
tive  index  of  Dy  glass  is  measured  by  means  of  the 
ray-displacement  refractometer  (cf.  A.,  1937,  I,  330) 
using  XX  4157 — 6678  a.  Absorption  bands  are 
observed  at  XX  6580,  6407,  6100,  5842,  5265,  and  5126 
A. ;  the  last  two  cannot  be  observed  photographically. 

F.  J.  L/ 

Refractive  dispersion  of  organic  compounds. 
IX.  Optical  exaltation  in  unsaturated  hydro¬ 
carbons  containing  conjugated  double  bonds. 
T.  M.  Lowry  and  C.  B.  Allsopp  (Proc.  Roy.  Soc., 
1937,  A,  163,  356 — 365). — Optical  exaltation  appears 
to  be  exhibited  by  a  system  of  two  conjugated 
double  linkings  when  these  form  part  of  an  open 
chain  (e.g.>  A^-hexadiene)  but  not  when  they  are 
built  into  a  ring  ( e.g A1:3-cycfohexadiene).  The 
ultra-violet  absorption  bands  of  conjugated  ring 
systems  are  displaced  towards  lower  frequencies 
relative  to  those  of  the  corresponding  open-chain 
systems.  G.  D.  P. 

Variation  of  magnetic  double  refraction  with 
temperature  in  acetone  and  certain  acetic  esters. 
J.  B.  Ha  wees  (Physical  Rev.,  1938,  [ii],  53,  84 — 90). 
Measurements  of  the  Cotton-Mouton  coeff.  in  the 
temp,  range  —60°  to  40°  for  COMe2,  MeOAc,  EtOAc, 
Pr“OAc,  Bu“OAc,  and  n-amyl  acetate  give  a  relation¬ 
ship  represented  by  a  straight  line  with  a  slope  of  the 
same  sign  but  of  much  larger  val.  than  can  be  justified 
by  mathematical  theory.  This  is  interpreted  as 
indicating  a  mol.  interaction  in  the  liquid  >  that 
assumed  by  theory.  In  presence  of  a  freshly  cleaned 
Cu  surface,  COMe2  shows  a  reversal  of  sign  of  the 
birefringence  with  decreasing  temp.  There  is  no 
discontinuity  in  the  Cotton-Mouton  coeff.  for  amyl 
acetate  near  the  f.p.  N.  M.  B. 

Optical  rotatory  power  of  Lmenthol  in  heavy 
methyl  alcohol.  E.  Ogawa  (Bull.  Chem.  Soc. 
Japan,  1937,  12,  545—546). — [a%4'4  for  ^-menthol 
in  27*5%  heavy  methyl  alcohol,  and  in  MeOH,  are 
both  — 48*63o±0*03o.  A  review  of  [a]  data  in  H-D 
substitution  suggests  that  the  isotope  effect  on  the 
asymmetry  field  is  smaller  in  cyclic  mols.  I.  McA. 

Magnetic  rotation  with  rapid  changes  of  field. 
E.  Bretscher  (Helv.  phys.  Acta,  1936,  9,  42 — 62; 
Chem.  Zentr.,  1936,  i,  4536). — The  Zeeman  effect, 
and  the  magnetic  rotation  of  the  plane  of  polarised 
light  in  high-frequency  magnetic  fields  in  the  neigh¬ 
bourhood  of  a  spectral  line,  are  influenced  by  the 
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frequency  /  of  the  field.  In  the  region  of  trans¬ 
mission,  the  effects  arc  independent  of/.  The  effect 
is  considered  in  relation  to  Allison’s  supposed  “  time 
lag  ”  of  the  Faraday  effect.  J.  S.  A. 

Kerr  effect  of  some  nitro-compounds.  F. 
Gabler  and  P.  Sokob  (Z.  tech.  Physik,  1937,  18, 
322 — 326;  cf.  A.,  1936,  1322). — Kerr  consts.  at  20° 
and  5461  a.  of  PhN02  and  m-  and  o-CcH4Me‘NOo 
are  4*01  X  10“5,  2-27  X  10-5,  and  2-00  X  10~5  c.s.u., 
respectively.  0.  D.  S. 

Proposed  simplified  method  of  writing  elec¬ 
tronic  formulae.  P.  Baumgarten  (Ber.,  1937, 
70,  [£],  2500 — 2501). — It  is  proposed  to  replace  the 

double  dot  by  a  dash,  e.g.,  |  Cl  |  instead  of  I  Cl  I,  the 

double  and  triple  linkings  being  shown  by  two  dashes, 
e.s-.,H|C|||C|H.  A  single  electron  is  indicated  by  a 
point.  In  certain  cases  retention  of  the  dots  is 
advocated,  e.g .,  for  illustrating  processes  of  dissociation 

|  C1!C1 1  |  Cl*  +  *C1 1.  The  semipolar  double  linking 

is  indicated  by  an  arrow-head  directed  towards  the 
atom  which  provides  no  electron  to  the  union,  e.g., 
|C||fO|.  H.  W. 

Valencies  of  carbon.  R.  Truchet  (Compt. 
rend.,  1937,  203,  1074— 1076).— The  C  atom  can 
exist  in  several  forms  of  which  the  chief  are  the 
tetrahedral  (in  which  all  four  valency  electrons  have 
the  same  function)  and  the  plane  (which  occurs  in 
all  cases  of  double  linkings  and  in  which  three  valencies 
are  of  the  tetrahedral  and  the  fourth  of  a  differing 
type).  This  scheme  accounts  for  the  displacement 
of  the  absorption  bands  on  passing  from  saturated  to 
ethylenic  compounds,  the  proximity  of  the  C  atoms 
and  the  enhanced  frequency  of  the  valency  vibrations 
on  passage  from  the  single  to  the  double  linking,  the 
peculiar  magnetic  properties  of  ethylenic  derivatives, 
the  readiness  of  cis-trans  isomerisations,  and  the 
special  additive  properties  of  the  double  linking. 
The  C6H6  nucleus  is  thus  a  regular  hexagon  to  the 
centre  of  which  there  is  an  arrangement  of  six  elec¬ 
trons  of  the  second  type.  The  arrangement  is  of 
high  symmetry,  particularly  stable,  and  magnetically 
neutral.  The  electrons  do  not  belong  to  particular 
C  atoms  but  form  an  ensemble  which  gives  the  mol. 
its  characteristic  properties.  The  ci/cfotetraene  mol. 
is  not  planar.  H.  W. 

Polarities  of  covalent  linkings.  C.  P.  Smyth 
(J.  Amer.  Chem.  Soc.,  1938,  60,  183— 189).— The 
dipole  moments  of  several  linkings  have  been  calc, 
from  the  moments  of  the  mols.  containing  them  and 
from  the  mol.  structure  as  determined  by  electron 
diffraction  or  other  means.  Graphical  comparison 
of  the  moments  of  single  linkings  with  the  electro¬ 
negativities  of  the  elements  involved  shows  approx, 
consistency,  excepting  the  linkings  between  C  and 
larger  atoms,  which  have  moments  apparently 
greatly  increased  by  induction.  The  moments  of 
double  and  triple  linkings  are  commonly  increased  by 
contributions  from  forms  containing  semipolar  link¬ 
ings.  Mixed  forms  of  semipolar  linkings  affected  by 
resonance  have  moments  between  2*4  and  3*5  X  10-18. 
The  polarities  of  semipolar  linkings  lie  between  those 
of  covalent  and  electro  valent  linkings.  E.  S.  H. 


Graphitic  oxide.  U.  Hofmann  and  E.  Konig 
(Z.  anorg.  Chem.,  1937,  234,  311— 336).— The  acidic 
properties  of  graphitic  oxide  and  its  electrochemical  be¬ 
haviour  have  been  studied.  Reduction  by  N2H4,H20 
proceeds  almost  quantitatively  [to  C,  N2,  and 
HaO.  When  measured  under  a  liquid  which  does 
not  cause  swelling  (xylene),  p  is  in  agreement  with 
X-ray  data.  The  acidic  behaviour  is  not  due  to  the 
presence  of  H2S04  absorbed  in  the  prep.,  and  the 
amount  of  replaceable  H  is  would  correspond 
with  the  presence  of  C02H  groups  on  the  edges  of  the 
layer-planes.  Possible  explanations  are  that  the 
fourth  valencies  of  the  C  in  the  planes  carry  acidic  OH, 
or  more  probably  that  by  partial  oxidation  to  CO 
and  C02,  4 ‘holes”  have  been  produced  in  the  layer- 
planes  having  edges  carrying  C02H.  The  electro¬ 
chemical  potential  is  that  of  the  surface  oxidation 
products  and  not  of  the  0  in  the  interior  of  the  crystal. 
The  name  “  graphitic  oxide  ”  is  better  than  “  graphitic 
acid,”  and  the  conclusions  of  Thiele  (A.,  1937,  1,  457) 
are  criticised.  F.  J.  G. 


Werner  complexes.  Absorption  and  optical 
activity  of  double-nuclear  cobalt  compounds. 
J.  P.  Mathxexj  (Bull.  Soc.  cliim.,  1938,  [v],  5,  105 — 
113;  cf.  A.,  1936,  551). — Curves  of  optical  absorption, 
rotatory  dispersion,  and  circular  dichroism,  deter¬ 
mined  as  previously  (A.,  1936, 410),  are  recorded  in  the 
visible  range  for  the  binuclear  active  bridged  complexes 


i4^<oh->‘^ 

Br4f<N022>4  and  (N03)3Cy<^>X;)  where 


X  =  Co  erio.  The  results  are  discussed  with  reference 
to  configurations,  which  are  similar  according  to  the 
chemical  method  and  the  solubility  rule.  I.  McA. 


Structure  of  cyameluric  acid,  hydromelonic 
acid,  and  related  substances.  L.  Pauling  and 
J.  H.  Sturdivant  (Proc.  Nat.  Acad.  Sci.,  1937,  23, 
615 — 620). — The  stability  of  the  cyameluric  nucleus 
C6N7  is  confirmed  by  a  quantum -mechanical  calcul¬ 
ation  of  the  resonance  energy  by  tho  mol. -orbital 
method.  Conjugation  energies  of  various  groups 
with  both  cyanuric  and  cyameluric  nuclei  are  derived. 
Their  similarity  points  to  the  existence  of  a  series  of 
cyameluric  derivatives  analogous  to  the  cyanuric 
derivatives.  N.  M.  B. 


Bond  character  and  interatomic  distance. 
J.  M.  Robertson  (J.C.S.,  1938, 131 — 138). — A  lecture. 

Assignment  of  vibrational  frequencies  to  par¬ 
ticular  linkings  with  reference  to  methylacetyl- 
ene  and  ethane.  F.  T.  Wall  (J.  Amer.  Chem.  Soc., 
1938,  60,  71 — 73). — The  fractions  of  the  total  poten¬ 
tial  energy  contributed  by  the  various  linkings  of 
CH:CMe  and  G^Hg  have  been  calc,  for  each  of  the  non¬ 
degenerate  frequencies  of  the  mols.  These  fractions 
are  taken  as  a  measure  of  the  extent  to  which  a  given 
mode  of  vibration  can  be  assigned  to  a  particular 
type  of  linking.  The  so-called  C*C  single-linking 
frequencies  are  not  pure  C*C  vibrations.  E.  S.  H. 


Energy  of  carbon  atoms,  energy  of  linkings, 
and  reactivity  of  organic  compounds.  J.  M. 
Pauschkin  (J.  Phys.  Chem.  Russ.,  1937,  10,  468 — 


n  (g),  in  (a) 
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477). — Existing  experimental  data  (cf.  A.,  1937,  I, 
15)  are  used  to  investigate  the  relation  of  energy  of 
activation  to  energies  of  atoms  and  of  the  linkings 
between  them.  An  equation  for  the  calculation  of 
energies  of  activation  in  homologous  series  has  been 
derived.  R.  C. 

Interaction  of  atoms  and  molecules  with 
solid  surfaces.  X.  Activation  of  adsorbed 
atoms  by  metallic  electrons.  J.  E.  Lennard- 
Jones  and  E.  T.  Goodwin.  XI.  Dispersal  of 
energy  from  an  activated  link.  J.  E.  Lennard- 
Jones.  XII.  Critical  phenomena  in  a  two- 
dimensional  gas.  A.  F.  Devonshire  (Proc.  Roy. 
Soc.,1937,  A,  163, 101—127, 127—131, 132— 138).— X. 
The  conduction  electrons  form  a  reservoir  from  which 
an  atom  adsorbed  on  the  surface  of  a  metal  can 
absorb  energy.  Calculations  are  made  of  the  fre¬ 
quency  with  which  excitation  occurs  by  this  mechan¬ 
ism,  and  also  of  the  length  of  time  before  an  atom 
loses  energy  to  the  metal  by  the  same  process. 

XI.  One  atom  of  an  infinite  chain  is  assumed  to  ho 
set  in  motion  and  its  rate  of  loss  of  energy  is  evaluated. 

XII.  The  method  previously  used  (A.,  1938, 1, 130)  to 

find  the  equation  of  state  of  gases  at  large  densities 
is  applied  to  the  two-dimensional  case.  It  is  found 
that  the  crit.  temp,  of  a  gas  in  two  dimensions  should 
be  about  half  the  crit.  temp,  of  the  same  gas  in  three 
dimensions.  G.  D.  P. 

Modern  methods  of  research  in  physics. 
P.  Debye  (Stahl  u.  Eisen,  1938,  58,  1 — 8). — A  lecture. 
Research  work  dealing  with  mol.  and  at.  structure 
and  with  at.  nuclei  is  discussed.  A.  K.  G.  T. 

Molecular  vibrations  in  deuterium  compounds, 
E.  BartholomG  (Z.  Eleetrochem.,  1938,  44,  15 — 20; 
cf.  A.,  1930,  782). — Theoretical.  The  isotope  effect 
in  D  compounds  and  its  application  to  the  determin¬ 
ation  of  the  force  consts.  in  these  compounds  are 
discussed.  J.  W.  S. 

Change  in  ionisation  energy  of  an  alkali  atom 
by  binding.  J.  H.  de  Boer  (Nederl.  Tijd.  Natuur., 
1935,  2,  273—288;  Chem.  Zentr.,  1936,  i,  4674).— 
A  review  of  the  effect  in  adsorbed  Cs  films. 

J.  S.  A. 

Theoretical  calculation  of  physical  properties 
of  certain  crystals.  J.  A.  Wasastjerna  (Soc. 
Sci.  fenn.  Comm,  phys.-math.,  1936,  8,  No.  21,  29  pp. ; 
Chem.  Zentr.,  1936,  i,  4402). — Lattice  energy,  zero- 
point  energy,  total  energy,  total  heat  of  hydration, 
ionisation  potentials,  and  mechanical  properties  of 
alkali  halide  tvpe  crystals  are  calc,  theoretically. 

J.  S.  A. 

Effect  of  structure  of  crystal  lattice  on  thermal 
emission.  B.  Mrowka  (Physikal.  Z.,  1937,  38, 
998 — 1000).— Theoretical.  The  crystal  structure 
affects  the  emission  work  and  the  no.  of  states  in  the 
energy  spectrum.  A.  J.  M. 

Effect  of  structure  of  crystal  lattice  on  thermal 
emission.  W.  Schottky  (Physikal.  Z.,  1937, 

38,  1024 — 1025). — The  theory  of  Mrowka  (see  pre¬ 
ceding  abstract)  is  discussed.  A.  J.  M. 

.  Physics  of  solids.  L.  A.  DuBridge  (Rev.  Sci. 
Instr.,  1938,  [ii],  9,  1 — 5). — A  review  of  the  properties 


of  solids  in  the  light  of  quantum-mechanical  theories 
of  energy  levels.  R.  S.  B. 

Atomic  forces  of  solid  state.  VII.  W.  Wen- 
Po  (Phil.  Mag.,  1938,  [vii],  25,  111— 129).— Mathe¬ 
matical.  C.  R.  H. 

Activation  of  nitrogen.  Z.  Jovitschisch  (Bull, 
Acad.  Roy  Serhe,  1936,  A,  No.  3,  113— 118).— The 
direct  combination  of  N  with  P  and  Hg  is  described. 

F.  J.  L. 

Experiments  with  models  on  the  degree  of 
orientation  of  molecules  in  liquids  and  highly 
compressed  gases.  H.  Rehaag  and  H.  A.  Stuart 
(Physikal.  Z.,  1937,  38,  1027— 1031).— Small  rect¬ 
angular  blocks  of  brass,  representing  the  mols.  of 
liquids,  were  shaken  together,  and  their  distribution 
was  determined.  The  no.  of  almost  exactly  parallel 
groups  of  two  particles  is  surprisingly  large,  and  the 
perpendicular  position  is  also  favoured. 

A.  J.  M. 

Kinetic  theory  of  fluids.  S.  C.  Bradford  (Proc. 
Physical  Soc.,  1938,  50,  30—62). — Mathematical. 
The  kinetic  theory  is  applied  to  real  fluids  by  in¬ 
cluding  the  effect  of  mol.  attraction.  Observed 
properties  are  calc,  dynamically  from  the  attraction 
of  ultimate  particles,  thermal  agitation,  and  vol. 
only.  Maxwell’s  law  is  modified  with  reference  to 
the  ratio  of  most  probable  mol.  speeds  in  a  fluid  and 
ideal  gas.  Edser’s  inverse  eighth  power  law  of  force 
is  adopted  in  the  application  of  results.  The  theory 
explains  the  observed  decrease  of  7}  of  liquids  with 
temp.  N.M.B. 

Calculation  of  the  van  der  Waals  interaction  for 
ions  of  the  rare  gas  type  with  consideration  of 
electronic  interchange.  T.  Neugebauer  (Z. 
Physik,  1937,  107,  785— 794).— Van  der  Waals 
forces  in  crystals  of  the  NaCl  and  CsCl  types  are  calc, 
from  the  polarisability  and  the  electron  distribution 
in  the  ground  state.  It  is  shown  that  RbCl  under¬ 
goes  transformation  from  the  NaCl  to  the  CsCl  type 
at  lower  temp.,  in  agreement  the  experimental  results 
of  Wagner  and  Lippert.  Close  approximations  for 
the  van  der  Waals  forces  in  the  crystal  lattice  are 
difficult  since  the  major  part  of  the  electron  cloud  lies 
outside  the  Goldschmidt  ionic  radius.  H.  C.  G. 

Determination  of  surface  tension  from  refract¬ 
ive  index.  M.  M.  Samtoin  (J.  Phys.  Chem.  Russ., 
1937,  10,  455 — 457). — In  a  homologous  series  the 
parachor  is  a  linear  function  of  the  mol.  refractivity, 
and  the  surface  tension  can  therefore  he  calc,  from  n . 

R.  C. 

Calculation  of  the  surface  tension  of  a  liquid- 
vapour  interface  in  terms  of  van  der  Waals  force 
constants.  R.  H.  Fowler  (Physic a,  1938,  5,  39 — 
45). — Theoretical.  Observed  and  calc.  vals.  are 
compared.  H.  J.  E. 

Condenser  discharge  A'-ray  tube.  K.  H.  King- 
don  and  H.  E.  Tanis,  jun.  (Physical  Rev.,  1938,  [ii], 
53,  128 — 134). — A  tube  giving  reproducible  high- 
intensity  X-ray  emission  pulses  is  described,  and 
photographic  effect,  coloration  of  crystals,  and 
biological  effects  of  these  pulses  are  compared  with  the 
effects  of  X-rays  of  ordinary  intensity  from  a  Coolidge 

tube..  N.M.  B. 
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Determination  of  single-crystal  X-ray  diffrac¬ 
tion  patterns  from  two-crystal  spectrometer 
rocking  curves.  E.  Miller,  jun.,  and  L.  G. 
Parratt  (Physical  Rev.,  1938,  [ii],  53,  200). — 
Mathematical.  N.  M.  B, 

Intensities  of  X-ray  reflexions  from  crystalline 
powders.  G.  W.  Brindley  and  E.  W.  Spiers 
(Proc.  Physical  Soc.,  1938,  50,  17— 29).— A  crit. 
examination,  with  reference  to  applicability  and 
accuracy,  of  the  mixture  and  substitution  methods 
of  obtaining  abs.  measurements  of  intensities  by 
comparison  with  reflexions  from  standard  substances. 
Experimental  results  by  the  two  methods  for  particles 
of  different  particle  sizes  are  compared  with  Schafer’s 
theoretical  results  for  the  effect  of  particle  size  by  the 
mixture  method,  and  the  agreement  shows  the  utility 
of  Schafer’s  analysis  in  estimating  the  magnitude  of 
the  error  if  the  mixture  method  is  used  for  insufficiently 
fine  particles.  A  special  camera  allowing  an  alter¬ 
nating  interchange  of  powders  with  a  corresponding 
movement  of  the  photographic  film  in  the  substitution 
method  is  described.  N.  M.  B. 

Chemical  linking  by  Fourier  analysis.  H.  G. 
Grimm,  R.  Brill,  C.  Hermann,  and  C.  Peters 
(Naturwiss.,  1938,  26,  29 — 31). — Fourier  analysis  has 
been  used  to  discover  finer  differences  in  electron 
distributions  in  solids  than  hitherto.  A  two-di¬ 
mensional  projection  of  the  electron  density  is  made  on 
suitable  planes,  and  contours  joining  places  of  the  same 
electron  density  measured  in  electrons  per  sq.  a.  Rock- 
salt,  diamond,  and  (CH2)6N4  were  investigated,  the 
projection  being  made  on  the  (110)  plane  in  the  case 
of  the  first  two.  Eor  NaCl  the  electron  density  is 
almost  zero  over  a  fairly  wide  area,  whilst  for  diamond 
the  min.  vals.  of  electron  density  are  L98  or  L58 
units.  The  difference  between  hetero-  and  homo- 
polar  linking  is  thus  made  clear  by  the  diagrams. 
In  the  case  of  (CH2)6N4  the  projection  was  made  on  the 
(100)  plane,  but  failed  to  reveal  expected  van  der 
Waals  linking.  There  is  an  increase  of  electron 
density  at  certain  points  indicating  a  chemical 
binding  of  the  mols.  with  each  other  (possibly  a  type 
of  H  binding) .  This  is  in  good  agreement  with  physical 
and  chemical  properties  of  (CH2)6N4.  A.  J.  M. 

X-Ray  reflexion  in  disordered  lattices.  W. 
Boas  (Z.  Krist.,  1937,  97,  354 — 369). — Mathematical. 
Eor  a  periodic  disarray  in  the  normal  lattice,  com¬ 
parative  expressions  are  derived  for  line  breadth 
and  integrated  and  peak  intensities,  in  terms  of  order 
(ft)  of  reflexion  and  form  and  proportion  of  at.  dis¬ 
placement.  Line-broadening,  and  intensity  effects 
for  high  ft,  are  distinguished  from  those  of  random 
thermal  motion.  The  smaller  rise  in  lattice  energy, 
different  nature  of  intensity  decrease  with  ft,  and 
asymmetric  line -broadening  found  experimentally 
limit  application  in  plastic  deformation.  I.  McA. 

Effect  of  geometrical  arrangement  of  atoms 
on  secondary  electron  emission.  R.  Kollath 
(Naturwiss.,  1938,  26,  60). — The  secondary  electron 
emission  from  Be  films  deposited  by  vaporisation  on 
W,  compact  Be,  Mo,  and  Ta  showed  a  sudden  in¬ 
crease  at  750°,  which  is  ascribed  to  a  geometrical 
arrangement  of  Be  atoms.  A.  J.  M. 


Atomic  scattering  factors  of  aluminium, 
p  otassium  chloride ,  and  copper  for  X-rays . 
G.  W.  Brindley  and  P.  Ridley  (Proc.  Physical  Soc., 
1938,  50,  96 — 107). — Abs.  intensities  of  X-ray 

reflexions  from  powders  standardised  by  reference 
to  vals.  for  A1  are  consistently  about  10%  >  those 
referred  to  KC1.  New  determinations  of  the  scatter¬ 
ing  factors  of  KC1  and  Al,  made  by  the  powder  method, 
confirm  previous  data  for  Al,  but  differ' for  KC1  to  an 
extent  which  explains  the  discrepancy.  The  theor¬ 
etical  scattering  factors  of  K+  and  Cl-  are  recalc, 
on  the  basis  of  Hartree’s  latest  wave  functions  which 
make  allowance  for  electron- exchange,  and  results 
show  good  agreement  with  the  new  measurements. 
The  scattering  factor  of  Cu+  is  calc,  with  and  without 
allowance  for  electron- exchange  and  results  are  com¬ 
pared  with  experimental  data  for  metallic  Cu. 

N.  M.  B. 

X-Ray  diffraction  in  quartz.  G.  W.  Eox  and 
J.  R.  Frederick  (Physical  Rev.,  1938,  [ii],  53,  135 — 
136;  cf.  A.,  1935,  1059). — No  difference  in  the 
intensity  of  the  X-ray  energies  of  the  central  beam  or 
in  the  intensities  of  the  K 04  and  Xp4  lines  of  Ag 
after  passing  through  X,  Y,  and  A  cut  quartz  plates 
non-oscillating  and  oscillating  piezoelectrically  was 
observed  (cf,  Jauncey,  A.,  1936,  1438).  N.  M.  B. 

Calculation  of  interplanar  spacings  of  crystal 
systems  by  vectors.  S.  S.  Sidhu  (Indian  J. 
Physics,  1937,  11,  349—357).  F.  J.  L. 

Orientation  of  certain  alkali  halides  by  calcite. 
L.  Royer  (Compt.  rend.,  1937,  205,  1418 — 1420). — 
Crystals  of  NaBr,  Nal,  KC1,  KBr,  RbCl,  RbBr,  and 
KI,  deposited  from  EtOH  solution  on  a  calcite  cleavage 
face,  are  oriented  with  one  cube  face  coincident  with 
the  p(100)  face  of  the  calcite,  and  the  [100]  edge 
parallel  with  the  calcite  [100]  or  [010]  edge.  The 
orientation  is  less  marked  with  NaCl,  and  absent  with 
NHJ  and  Rbl.  The  phenomenon  is  discussed. 

A.  J.  E.  W. 

Preparation  of  single -crystal  wires  of  metals 
of  high  m.p.  E.  N.  da  C.  Andrade  (Proc.  Roy, 
Soc.,  1937,  A,  163,  16 — 18). — The  wire,  enclosed  in  an 
evacuated  tube,  is  heated  by  the  passage  of  an 
electric  current.  A  small  auxiliary  furnace  outside 
the  evacuated  tube  produces  a  temp,  gradient  in 
the  wire.  The  crystal  is  grown  either  with  a  stationary 
temp,  gradient  and  progressive  cooling  or  by  a  travel¬ 
ling  gradient  produced  by  moving  the  auxiliary 
furnace.  The  former  method  has  been  successfully 
applied  to  Fe  and  the  latter  to  Mo.  G.  D.  P. 

Regular  growth  of  some  alkali  halides  on 
sodium  nitrate.  W.  Heintze  (Z.  Krist.,  1937,  97, 
241 — 251 ;  cf.  Royer,  A.,  1934,  376). — For  9  salts,  the 
growth  of  microcrystals  on  NaN03  is  examined 
photomicrographically,  method  and  solvent  being 
varied.  Crystal  edges  frequently  grow  parallel  to 
one  or  other  polar  edge,  or  diagonal,  of  the  rhombo- 
hedral  NaN03  surface.  Results  are  explained  one- 
dimensionally  by  inductive  superposition  of  lattice¬ 
lines  of  ions  suitably  spaced  and  charged. 

I.  McA. 

Orientation  habit  of  martensite.  A.  B.  Gren- 
inger  and  A.  R.  Troiano  (Nature,  1938,  141,  38). — 
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In  quenched  plain  high-C  steels,  martensite  is  not 
parallel  to  the  octahedral  {111}  planes  of  the  austenite 
lattice  ;  the  martensite  plates  are  parallel  to  no  low- 
indices  plane  of  austenite.  L.  S.  T. 

Crystal  chemistry  of  non-metallic  inorganic 
compounds.  F.  Machatschki  (Naturwiss.,  1938, 
26,  67 — 77,  86 — 94). — A  review  of  progress  during 
1927—1936. 


Regular  association  of  potassium  permangan¬ 
ate  and  chlorate.  H.  E.  Buckley  (Z.  Exist., 
1937,  97,  370 — 385). — The  parallel  cryst.  growths 
formed  in  various  ways  by  KC103  and  KMn04  are 
discussed  from  goniometric  data  and  photomicro¬ 
graphs.  Seifert’s  rule  and  criticism  are  met ;  in 
particular,  the  respective  (001)  are  not  parallel  but 
inclined  at  19*5°,  and  growths  commonly  conform  to 
the  rule:  [010]irn||[010]Ci,  (100)m„||(100)oi.  ■ 

I.  McA. 

Evidence  of  abnormal  behaviour  of  NOa  in  the 
cubic  crystal  Ni(N03)2,6NH3.  S.  H.  Yu  (Nature, 
1938, 141, 158 — 159). — X-Ray  examination  shows  that 
the  behaviour  of  N03  in  these  crystals  is  abnormal. 
Diagrams  of  a  possible  structure,  based  on  a  space- 
group  F^trn,  which  allows  for  an  abnormally  large 
oscillation  of  N03  are  submitted.  L.  S.  T. 

X-Ray  analysis  of  barium  aluminates .  S. 
Wallmark  and  A.  Westgren  (Arkiv  Kemi,  Min., 
Geol.,  1937,  12,  R,  No.  35,  4  pp.). — The  system 
Ba0-Al203  shows  two  intermediate  phases  of  com¬ 
position  Ba0,Al203  (I),  Ba0,wAl203  (5  <  n  <  7)  (II). 
(I)  is  hexagonal ;  a  5*209,  c  8*761  a.  ;  p  4*2 ;  2BaAl204 
per  cell ;  space-group  —  C632.  (II)  is  hexagonal 
with  a  5*577,  c  22*67  a.  ;  like  other  aluminates  and 
ferrites  of  bivalent  metals,  it  is  isomorphous  with 
“  (3-alumina  ”  Na20,llAlo03  (cf.  Beevcrs  and  Ross, 
A.,  1938,  I,  67).  ~  I.  McA. 

Crystal  structure  of  alkali  perrhenates  and 
periodates.  J.  Beintema  (Z.  Krist.,  1937,  97, 
300 — 322). — From  Laue  and  rotation  photographs, 
the  Na,  NH4,  Rb  salts,  and  TlRe04  above  123°,  are 
tetragonal,  space-group  CJ*  —  i^/a,  and  the  Cs 
salts  and  TlRe04  (room  temp.)  are  rhombic  pseudo- 
tetragonal,  space-group  DJJ  —  Pnma.  Cell  consts. 
are  given  to  0*05%  from  precision  powder  X-radio- 
grams.  Neglecting  0,  at.  parameters  are  deduced 
from  Laue  intensities,  general  considerations,  and/or 
space-groups.  Progressive  departure  from  an  “  ideal 
cubic  ”  scheelite  structure  in  the  above  and  other 
A[BX4]  mols.  is  discussed  in  terms  of  cja  ratio, 
cation,  deformation  and  polarisation  of  anion,  and 
spatial  mobility.  Ba(Re04)2  is  monoclinic,  a  12*19, 
b  12*44,  c  7*33  a.,  (3  90°;  4  mols.  in  cell.  I.  McA. 


Crystal  structure  of  cyanuric  acid.  E.  H. 
Wiebenga  and  N.  F.  Moerman  (Nature,  1938,  141, 
122). — All  atoms  lie  in  planes  giving  the  mol.  the  planar 

configuration  expected  from  OH*G^^-^|q^|^>N. 

Determinations  of  at.  parameters  show  the  intermol. 
forces  to  be  H  linkages  linking  a  N  atom  from  one 
mol.  to  an  O  atom  of  another.  L.  S.  T. 


Cacodylates  of  zinc.  II.  Crystallographic 
study  of  zinc  cacodylate  heptahydrate.  R. 
Tiollais  and  L.  Berthois  (Bull.  Soc.  chim.,  1938,  [v], 


5,  73 — 78). — Zn(Me2As02)o,7H<>0  is  monoclinic, 

a  :  b  :  c  =  M524  : 1  :  0*5214.“  “  F.  J.  G. 

Crystal  structure  of  trithioformaldehyde, 
(CH2S)3.  N.  F.  Moerman  and  E.  H.  Wiebenga 
(Z.  Krist.,  1937,  97,  323 — 331). — From  X-ray  analysis, 
the  rhombic  cell  has  a  7*63,  b  7*00,  c  5*25  A. ;  2  mols. 
in  cell ;  space-group  C\v  —  Pmn ;  p  1  *59.  The  9 
parameters  chosen  give  a  hexagonal  “  armchair  ” 
mol.  with  trigonal  axis  and  symmetry  plane,  having 
C — S  1*75,  1*87  a.,  and  valency  angles  106°,  111°. 
Intermol.  distances  CH2 — S,  CH2 — CH2,  S — S  are 
~3*6  A.  The  structure  explains  cleavage  and  estim¬ 
ated  X-ray  intensities,  and  is  compared  with  that  of 
(CH20)3  (A.,  1937,  I,  225).  I.  McA. 

Molecular  shape  and  size  of  thymonucleic  acid. 
R.  Signer,  T.  Caspersson,  and  E.  Hammarsten 
(Nature,  1938,  141,  122). — An  investigation  of  the  73 
and  double  refraction  of  flow  of  aq.  Na  thymonucleate 
shows  that  the  mols.  of  this  salt  in  solution  have  the 
form  of  thin  rods  the  length  of  which  is  approx. 
300  times  the  width ;  the  mol.  wt.  of  the  prep,  lies 
between  5  X  105  and  1  X  106,  the  mols.  are  optically 
negative,  and  the  optical  anisotropy  is  large.  The 
macromol.  must  contain  strongly  double-refracting 
components  arranged  in  a  definite  pattern.  The 
purine  and  pyrimidine  rings  appear  to  lie  in  planes 
perpendicular  to  the  longitudinal  axis  of  the  mol. 

L.  S.  T. 

Formation  and  orientation  of  soft  twinned 
crystals  in  anisotropic  liquid  drops  of  p-azoxy- 
anisole.  P.  Gaubert  (Conrpt.  rend.,  1938,  206, 
62 — 64;  cf.  A.,  1938,  I,  69). — The  formation  of 
peculiar  twinned  crystals  in  drops  of  £>-azoxyanisole 
sublimed  on  to  mica  sheets  is  attributed  to  the  presence 
of  impurities  which  are  less  sol.  in  the  anisotropic 
than  in  the  isotropic  liquid,  and  are  deposited  from  the 
former  in  directions  governed  by  the  cryst.  planes  of 
the  mica  face.  A.  J.  E.  W. 

Surface  structure  of  liquid  mercury.  G.  L.  J. 
Bailey,  S.  Fordham,  and  J.  T.  Tyson  (Proc.  Physical 
Soc.,  1938,  50,  63 — 69). — -An  investigation  of  electron 
diffraction  patterns  for  highly  purified  Hg  surfaces 
and  for  surfaces  contaminated  by  03  and  by  Hg 
halides  and  by  the  evaporation  on  to  the  surface  of 
readily  amalgamated  films  (Au,  Ag)  shows  that  the 
liquid  Hg  surfaces  are  in  reality  amorphous,  but  are 
generally  covered  with  a  thin  cryst.  film  of  some 
adventitious  impurity  of  estimated  thickness  9  A. 

N.  M.  B. 

Bands  in  electron  diffraction.  H.  Boersch 
(Physikal.  Z.,  1937,  38, 1000— 1004).— Rapid  electrons 
scattered  at  single  crystals  give  rise  to  Kikuchi  bands 
as  well  as  Laue  points  and  Kikuchi  lines.  Bright 
or  dark  bands  are  observed  according  to  experimental 
conditions.  The  bands  were  given  by  reflexion  from 
all  materials  used  (NaCl,  KC1,  PbS,  CaC03,  quartz, 
mica,  diamond,  Cu,  Fe,  etc.),  and  are  independent  of 
the  angle  of  incidence.  Their  intensity  depends  on  the 

Eerfection  of  the  surface.  Bands  were  also  observed 
y  transmission  with  mica.  Two  scattering  processes 
take  part  in  the  production  of  the  bands,  which  are 
discussed  from  the  viewpoint  of  a  general  scattering 
with  non-spherical  angular  distribution.  When  thin 


126 


BRITISH  CHEMICAL  AND  PHYSIOLOGICAL  ABSTRACTS.— A.,  I. 


in  (b-d) 


single  crystals  of  mica  arc  irradiated  with  electrons 
bent  lines  are  observed  in  addition  to  the  above. 

A.  J.  M. 

Structure  of  the  GeBr4  molecule.  M.  Rouault 
(Compt.  rend.,  1938,  206,  51 — 52). — Electron  diffrac¬ 
tion  measurements  indicate  a  tetrahedral  structure 
with  the  interat.  distances  Ge — Br  2-32  a.,  Br — Br 
3*79  A.  Pauling’s  at.  radii  give  Ge — Br  =  2*36  A. 

A.  J.  E.  W. 

X-Ray  crystallographic  and  electron  interfero¬ 
metric  determination  of  the  molecular  structure 
of  C(CH2X)4  (X  =  Cl,  Br,  I).  0.  Hassel  and  L.  C. 
Stromme  (Z.  physikal.  Chem.,  1937,  B,  38,  349 — 
355). — The  conclusions  of  Wagner  and  Dengel  (cf. 
A.,  1932,  564)  and  of  de  Laszlo  (cf.  A.,  1934,  948)  are 
criticised  as  a  result  of  a  repetition  of  their  experiments. 

C.  R.  H. 

Beilby  layer.  Structure  and  production  of 
polished  surfaces.  J.  Zernike  (Chem.  Weckblad, 
1938,  35,  28 — 33). — A  review.  It  is  suggested  that 
the  experiments  of  Pinch  on  the  dissolving  properties 
of  the  Beilby  layer  may  have  been  vitiated  by  a  layer 
of  oxide  or  0,  and  that  Dobinsky’s  work  shows  the 
existence  of  a  special  Beilby  state,  which  may  be 
responsible  for  the  disappearance  of  phosphorescence 
of  certain  materials  on  grinding  and  for  the  photo¬ 
sensitivity  of  the  Agl  in  the  daguerreotype  process. 

S.  C. 

Variations  in  the  network  of  piezo-electric 
crystals  produced  by  static  electrical  tension. 
V.  DolejIek  and  M.  Joiioda  (Compt.  rend.,  1938, 
206,  113 — 115). — The  influence  of  a  static  electrical 
field  on  the  X-ray  diffraction  pattern  of  a  quartz 
plate  cut  perpendicular  to  the  electric  axis  has  been 
shown  to  agree  with  theory.  R.  S.  B. 

Initial  magnetisation.  T.  Kahan  (Ann.  Phys¬ 
ique,  1938,  [xi],  9,  105 — 176). — The  ferromagnetic 
properties  of  Ni,  Co,  Pe,  and  Ni-Al  alloy  were  in¬ 
vestigated  in  weak  fields  where  Rayleigh’s  law  is 
obeyed.  A  new  method  of  determining  the  demagnet¬ 
ising  field  is  described.  Results  indicate  that  Ray¬ 
leigh’s  law  k  —  a  +  bH  is  valid  for  each  substance 
and  that  a  relation  exists  between  a  and  b  and  is  a 
function  of  mechanical  and  thermal  treatment  and 
of  impurities  present  in  the  specimens ;  the  phenomena 
are  to  some  extent  modified  by  magnetostriction; 
Porrcr’s  relation  between  n  and  the  Curie  point,  n 
being  given  by  b  =  const,  x  an,  is  verified  for  Co. 

N.  M.  B. 

Magnetic  permeability  at  high  frequencies 
of  thin  electrolytically-deposited  layers  of  iron. 
S.  Procopiu  and  G.  d’Albon  (Compt.  rend.,  1937, 
205,  1373 — 1375). — Experiments  with  a  Lecher 

wire  system  consisting  of  Cu  wires  with  a  thin  surface 
layer  of  Pe  show  that  \i  decreases  rapidly  for  layers  of 
Pe  <1000  mjjt.  thick,  and  becomes  approx,  unity 
for  layers  <35  mp.  thick.  A.  J.  E.  W, 

Magnetic  anisotropy  in  sheet  steel.  W.  E. 
Ingerson  and  P.  J.  Beck,  jun.  (Rev.  Sci.  Instr., 
1938,  [ii],  9,  31 — 35). — A  method  of  measuring  mag¬ 
netic  anisotropy  is  described  and  applied  to  the  study 
of  Si  steel.  R.  S.  B. 

Four  transverse  magnetic  effects  in  copper. 
E.  H.  Hall  (Proc.  Nat.  Acad.  Sci.,  1937,  23,  600 — 


603). — A  preliminary  report  of  determinations  of  the 
coeffs.  of  the  Hall,  Ettingshausen,  Nernst,  and  Righi- 
Leduc  effects  at  25°,  55°,  and  85°  is  given.  Results 
are  discussed  in  relation  to  the  Hall  theory  of  electric 
and  thermal  conduction  in  metals.  N.  M.  B. 

Magnetic  interaction  in  Heusler  alloy.  L.  W. 
McKeehan  (Physical  Rev.,  1938,  [ii],  53,  199). — 
Quantities  previously  discussed  (cf.  A.,  1937,  I,  503) 
are  evaluated  from  available  data.  N.  M.  B. 

Permeability  of  permanent  magnets.  H. 
Lacoste-Tayan  (Compt.  rend.,  1938,  206,  103 — 105). 
— The  demagnetisation  factor  of  permanent  magnets 
is  studied  and  found  to  be  dependent  on  the  materials 
of  construction  in  addition  to  geometrical  form. 

R.  S.  B. 

Temporal  course  of  the  magnetisation  process 
in  weak  fields.  H.  Wittke  (Ann.  Physik,  1938, 
[v],  31,  97 — 115). — The  variation  in  induction  in  an 
Pe  ring  during  the  first  1*8  sec.  after  reversal  of  the 
magnetising  current  has  been  followed  and  is 

interpreted.  O.  D.  S. 

Magnetic  sifter-effect.  H.  Wittke  (Ann. 

Physik,  1938,  [v],  31,  187— 192).— The  results  of 
Richter  (B.,  1937,  1059)  are  in  agreement  with  the 
author’s  formula  (cf.  preceding  abstract). 

0.  D.  S. 

Computation  of  optical  constsmts.  J.  B. 

Nathaxson  (J.  Opt.  Soc.  Amer.,  1937,  27,  393 — 
394). — From  the  identity  of  optical  consts.  of  metals  as 
deduced  from  Fry’s  equation  (cf.  ibid.,  1932,  22,  307) 
with  those  found  by  Drude’s  equation  it  is  shown 
that  the  equations,  though  different  in  form,  are 
identical.  N.  M.  B. 

Optical  constants  of  rubidium  and  caesium. 
H.  E.  Ives  and  H.  B.  Briggs  (J.  Opt.  Soc.  Amer,, 
1937,  27,  395 — 400). — Investigations  previously  re¬ 
ported  for  K  and  Na  (cf.  A.,  1937, 1,  449)  are  extended 
to  Rb  and  Cs.  Pull  data  and  results  are  tabulated 
and  plotted.  N.  M.  B. 

Optical  constsmts  of  rhodium.  M.  Auwarter 
(Z.  tech.  Physik,  1937,  18,  457— 459).— The  reflecting 
power  and  transparency  of  thin  Rh  foils  has  been 
examined  in  the  ultra-violet,  visible,  and  infra-red. 
The  substance  is  recommended  for  use  as  an  optical 
mirror,  and  filter.  Vais,  of  the  optical  consts.  are 
unaffected  by  air  and  the  vapours  of  acids  or  alkalis. 
There  is  a  sudden  decrease  in  the  reflecting  power 
at  450°  owing  to  formation  of  Rh203.  Rh  shows  no 
ageing  with  time  or  temp.  No  anomalies  in  the 
electrical  resistance  with  variation  of  temp,  up  to 
700°  were  found,  and  X-ray  diagrams  show  no  re- 
crystallisation.  A.  J.  M. 

Structure  and  optics  of  evaporated  metallic 
films.  G.  Hass  (Ann.  Physik,  1938,  [v],  31,  245 — 
263;  cf.  A.,  1937,  I,  290). — The  optical  consts.  of 
evaporated  films  of  Ag,  Sb,  and  A1  have  been 
measured  in  vac.  by  a  polarisation  method.  They 
are  dependent  on  the  conditions  of  deposition  of  the 
films  and  deviate  from  vals.  for  the  massive  metals. 
The  process  of  formation  of  a  surface  film  on  the 
metallic  mirrors  after  entrance  of  air  into  the  appar¬ 
atus  has  been  followed  by  the  same  method. 

O.  D.  S. 
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Elastic  after-effect  and  its  relation  to  optical 
after-effect.  H.  Mussimann  (Ann.  Physik,  1938, 
[v],  31,  121 — 144). — Eor  celluloid  and  glass  up  to 
the  elastic  limit  and  breaking  point  respectively,  the 
elastic  after-effect,  i\e.,  the  change  in  extension  or 
curvature  between  two  fixed  times  after  the  removal 
of  the  load,  cc  the  applied  load.  For  celluloid  up 
to  the  softening  point  the  elastic  after-effect  oc  temp. 
The  optical  after-effect  in  celluloid  oc  the  applied 
load  and  oc  the  elastic  after-effect.  Results  agree 
with  the  theory  of  Prandtl  (Z.  angew.  Math.  Mech., 
1928,  8,  85).  0.  D.  S. 

Variation  of  the  elastic  modulus  of  ferro¬ 
magnetic  substances  with  temperature  and  mag¬ 
netic  field.  0.  Engler  (Ann.  Physik,  1938,  [v], 
31,  145— 163).— The  elastic  moduli  of  Ni,  Fe,  Fe-Ni 
alloys,  and  Co  have  been  measured  at  temp,  from 
0°  to  425°  and  in  magnetic  fields  up  to  600  oersted. 
The  AE  effect  (cf.  Kersten,  A.,  1933,  1237)  for  Ni  is 
max.  at  125°.  Results  for  Ni  at  low  temp,  agree  with 
those  of  Nakamura  (A.,  1935,  816),  and  at  high  temp, 
agree,  except  for  a  const,  numerical  factor,  with  vals. 
derived  from  Kersten’s  theory  (cf.  loc.  cit.).  A 
temp,  hysteresis  was  observed  in  the  elastic  modulus, 
the  magnetisation,  and  susceptibility  of  Co  at  temp, 
in  the  neighbourhood  of  the  allotropic  transition. 

O.  D.  S. 

Glide  of  single  crystals  of  sodium  and 
potassium.  E.  N.  da  C.  Andrade  and  L.  C. 
Tsien  (Proc.  Roy.  Soc.,  1937,  A,  163,  1—15).— 
A  method  of  prep,  of  single-crystal  rods  of  Na  and  K 
is  described.  An  X-ray  investigation  shows  that 
during  plastic  deformation  slip  occurs  on  a  (123) 
plane  in  a  [111]  direction.  The  break  up  of  more 
severely  deformed  crystals  is  described.  G.  D.  P. 

Glide  of  single  crystals  of  molybdenum. 
L.  C.  Tsien  and  Y.  S.  Chow  (Proc.  Roy.  Soc.,  1937, 
A,  163, 19 — 28). — Single -crystal  wires  of  Mo  have  been 
subjected  to  deformation  by  tension  at  20°,  300°,  and 
1000°.  The  direction  of  glide  is  always  [111]  but  the 
glide  plane  is  (112)  at  20°  and  300°,  (110)  at  1000°. 

G.  D.  P. 

(A)  Slip  bands  on  mercury  single  crystals. 
(B)  Critical  shear  stress  of  mercury  single 
crystals.  K.  M.  Greenland  (Proc.  Roy.  Soc., 
1937,  A,  163,  28 — 34,  34 — 53). — (a)  A  single- crystal 
wire  of  Hg  which  has  not  previously  been  stretched 
shows  when  subjected  to  tension  slip  bands  which 
are  branched  and  wavy.  If  the  wire  is  slightly 
bent  subsequent  extension  produces  perfectly  plane 
slip  bands.  The  effect  of  torsion  is  also  investigated. 
An  examination  of  the  surface  suggests  that  it  be¬ 
haves  as  an  elastic  skin  which  does  not  break  at  the 
slip  bands. 

(b)  The  val.  of  the  crit.  shear  stress  for  very  pure 
Hgjis  7*0  g.  per  mm.2  at — 60°.  This  is  increased  to 
28  g.  per  mm.2  by  the  addition  of  0-1%  Ag.  Stress- 
strain  curves  are  studied  in  detail  and  their  form  is 
discussed.  G.  D.  P. 

Physical  basis  of  metal  plasticity.  H. 
Schlechtweg  (Tech.  Mitt.  Krupp,  1936,  4,  29 — 38 ; 
Chem.  Zentr.,  1936,  i,  4402 — 4403). — Theoretical. 

J.  S.  A. 


Dynamics  of  plastic  deformation.  Naphthal¬ 
ene  crystals.  A.  Kochendorfer  (Z.  Krist.,  1937, 
97,  263 — 299). — Technique  in  prep,  and  axial  orient¬ 
ation  of  single-crystal  cylinders  (65  X  6*8  mm.)  of 
c10h8  are  described.  Slip  systems  are  [010]  (001)  and 
[509]  (010).  For  the  former,  longitudinal  tension  and 
pressure  applied  by  Bausch’s  method  (A.,  1935,  435) 
yield  no  definite  relation  between  load  and  deform¬ 
ation.  Schmid’s  law  is  obeyed.  Crit.  stresses  in 
extension  and  slip  are  9*3  and  12 — 14  g.  per  mm.2 
respectively.  The  limiting  stress  in  vitreous  fracture 
is  220  g.  per  mm.2  Using  a  Polanyi  apparatus, 
the  relations  of  flow  velocity,  stress,  slip,  tenacity, 
time,  and  recovery  are  examined  and  discussed. 
Slip  phenomena  are  similar  in  metallic,  ionic,  and  org. 
mol.  lattices.  I.  McA. 


Polymorphic  transitions  in  ammonium 
nitrate.  R.  Tiemeyer  (Z.  Krist.,  1937,  97,  386 — 
400 ;  cf.  A.,  1936,  1450). — A  fixed  orientation  of  the 
original  rhombicn  crystal  being  maintained  in  a 
temp,  series,  nuclear  growth  and  recrystallisation 
are  studied,  by  Laue  X-radiograms  at  various  temp., 
in  the  transitions  of  NH4N03.  Grain  size,  mosaic 
disposition,  and  asterisms  are  noted.  The  transitions 
rhombicn  rhombicx  -j-L.  tetragonal  cubic  are 
confirmed.  With  temp,  fall  from  above  125°,  a  meta¬ 
stable  transition  tetragonal  (~50°)  -X  rhombicTI  re¬ 
places  the  normal  tetragonal  (time-lag)  rhombici. 

I.  McA. 

Effective  mol.  wt.  of  vitreous  boric  oxide  and 
silica.  M.  P.  Volarovitsch  and  A.  A.  Leonteva 
(J.  Phys.  Chem.  Russ.,  1937,  10,  439— 442).— Mol. 
wts.  have  been  calc,  from  viscosity  data  by  Sheppard 
and  Houck’s  equation  (A.,  1930,  1244).  The  degree  of 
association  of  Si02  rises  rapidly  as  the  temp,  falls 
from  1380°  to  1250°.  Macleod’s  viscosity  equation 
(A.,  1936,  788)  is  not  valid  for  vitreous  B203. 

R.  C. 

Theory  of  ferromagnetism.  I,  II.  L.  Oertel 
(Z.  Physik,  1937,  107,  740—757,  758—765).— 
Theoretical.  L.  G.  G. 


Interpretation  of  the  paramagnetic  Curie 
point  of  the  elements  of  the  rare-earth  group. 
L.  N£el  (Compt.  rend.,  1938,  206,  49 — 51 ;  cf.  A., 
1937,  1,  257). — The  mol.  fields  of  the  rare-earth  metals 
are  due  to  interactions  between  electronic  spins,  not 
to  orbital  interactions.  The  interactions  are  of  the 
exchange  type  occurring  in  metals  of  the  Fe  group. 
Vais,  of  the  Curie  points  calc,  on  this  basis  are  in 
accord  with  experiment.  A.  J.  E.  W. 

Magnetic  susceptibility  of  single  crystals  of 
thallium.  S.  S.  Rao  and  A.  S.  Narayanaswamy 
(Current  Sci.,  1937,  6,  276— 277).— Addition  of 
<2%  of  Pb  causes  an  increase  in  the  susceptibility  of 
Th  crystals  perpendicular  to  the  hexagonal  axis 
(Xi)  and  a  considerable  decrease  in  that  parallel  to 
this  axis  (x2)>  Bi  produced  a  similar  but  greater 
effect.  With  addition  of  Sn  increased  considerably 
and  X2  decreased  rapidly  as  [Sn]  was  increased. 
With  approx.  1-5%  of  Sn  the  magnetic  anisotropy 
was  1.  Cold-working  of  single  crystals  of  Th  causes 
an  increase  in  Xi  and  a  decrease  of  y2.  A.  J.  M. 
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Paramagnetism  of  the  iron  group.  S.  S. 
Bhatnagar,  M.  L.  Khanna,  and  M.  B.  Nevgi 
(Phil.  Mag.,  1938,  [vii],  25,  234 — 241). — The  suscepti¬ 
bilities  of  Co  and  Ni  acetates,  oxalates,  and  lactates, 
Co(CNS)2,  Co(CN)2,  Ni  tartrate,  citrate,  and  benzoate 
were  determined.  The  val.  of  Cof+  is  4*97 — 
5-37,  except  for  Co(CN)2,  where  it  is  3*12,  and  of 
Ni+  +  2*75 — 3*20.  The  results  are  compared  with 
theoretical  and  experimental  vals.  of  other  workers. 

A.  J.  M. 

Paramagnetic  dispersion  in  iron  alum.  F. 
Brons  and  C.  J.  Gorter  (Physica,  1938,  5,  60 — 64 ; 
cf.  A.,  1937,  I,  452), — Additional  data  for  Fe  alum 
and  data  for  a  1  :  4  FeT^-Al111  alum  are  recorded. 
Much  higher  fields  are  needed  to  inhibit  the  sus¬ 
ceptibility  of  the  diluted  Fe  alum  than  for  the  pure 
Fe  alum.  H.  J.  E. 

Thermomagnetic  properties  and  constant 
paramagnetism  of  the  U02++  ion  in  aqueous 
solutions  of  some  uranyl  salts.  A,  Nicolau 
(Compt.  rend.,  1937,  205,  654—656;  cf.  A.,  1934, 
596). — Vais,  of  p  and  x  for  a-q.  solutions  of  U02(N03)2 
and  U02S04,  at  20 — 75°,  are  tabulated,  x  remains 
const,  over  this  temp,  range,  but  decreases  with 
increasing  concn.,  probably  owing  to  complex  anion 
formation  (cf.  A.,  1919,  ii,  181).  A.  J.  E.  W. 

Paramagnetic  measurements  at  low  fields 
with  the  Rankine  balance.  H.  P.  Iskenderian 
(Physical  Rev.,  1937,  [ii],  52,  1244—1245;  cf.  A., 
1937,  I,  451). — The  vol.  magnetic  susceptibilities  of 
gaseous  02  and  aq.  NiCl2  solutions  relative  to  H20 
were  determined,  and  relative  mass  vals.  are  deduced. 
Assuming  the  mass  susceptibility  of  H20  to  be 
—  0*7200  X  10‘6,  the  val.  found  for  02  is  104*4  x  10~6, 
and  for  NiCl2  33*97  x  1(H.  N.  M.  B. 

Magnetochemical  investigations  of  organic 
compounds.  XIII.  Magnetic  investigation  of 
tocV-phenylpolyenes.  E.  Muller  and  I.  Dam- 
merau  (Ber„  1937,  70,  [B]y  2561— 2565).— The 
magnetic  susceptibilities  of  diphenyl-ethylene,  m.p. 
124°,  -butadiene,  m.p.  148°,  -hexatriene,  m.p.  202°, 
-octatetraene,  m.p.  232°,  and  -decapentaene,  m.p. 
253°,  and  of  tetraphenyl- ethylene,  m.p.  221°,  -buta¬ 
diene,  m.p.  203 — 204°,  -hexatriene,  m.p.  204 — 205°, 
-octatetraene,  m.p.  200°,  and  -decapentaene,  m.p. 
227°,  have  been  measured.  Pascal’s  increment, 
+5o  X  10~6,  is  observed  also  in  this  series  and  from 
diene  onwards  the  paramagnetic  increment  is  const, 
at  +10*6  X  10-6.  Measurements  at  the  room  temp, 
and  at  liquid  air  temp,  show  that  the'  paramagnetic 
increment  is  independent  of  the  temp.  H.  W. 

Paramagnetism  of  the  semiquinone  of  phen- 
anthrenequinone-3-sulphonate.  L.  Michaelis, 
G.  F.  Boeker,  and  R.  K.  Reber  (J.  Amer.  Chem. 
Soc.,  1938,  60,  202 — 204). — Measurements  of  magnetic 
susceptibility  confirm  that  the  reduction  of  phenan- 
threnequinone-3-sulphonate  by  glucose  passes  through 
an  intermediate  stage  represented  in  part  by  a  free 
radical.  The  max.  amount  of  the  radical,  detected 
by  its  paramagnetic  properties,  is  formed  at  50% 
reduction.  E.  S.  H. 

Paramagnetism  of  semiquinones.  L.  Mi¬ 
chaelis,  R.  K.  Reber,  and  J.  A.  Kuck  (J.  Amer. 


Chem.  Soc.,  1938,  60,  214 — 215). — Magnetic  suscepti¬ 
bility  measurements  show  that  the  quinhydrone 
formed  in  acid  solution,  by  reduction  of  phenanthrene- 
quinone-3-sulphonate  by  methylglyoxal  in  presence 
of  KCN,  is  a  valency-saturated  dimeric  compound 
(cf.  preceding  abstract),  thus  confirming  the  results  of 
po tent iome trie  investigation  (A.,  1938,  I,  31). 

E.  S.  H. 

Polymorphism  and  magnetism  of  nickel 
and  cobalt  dithiocarbamates.  L.  Malatesta 
(Gazzetta,  1937,  67,  738 — 747). — Thermal  analysis  of 
various  pairs  of  dithio carbamates  of  Ni  and  of  Cu 
shows  that  the  corresponding  compounds  of  the  two 
metals  are  isomorphous.  For  each  system  the  mag¬ 
netic  susceptibility  shows  complete  additivity.  The 
structures  of  the  salts  are  discussed.  0.  J.  W. 

Transverse  and  longitudinal  changes  of  re¬ 
sistance  [in  a  magnetic  field]  of  bivalent  metals 
with  space-centred  cubic  crystal  structure. 
M.  Kohler  (Physikal.  Z.,  1938,  39,  9 — 23). — Theor¬ 
etical.  In  the  cases  examined  (magnetic  field  per¬ 
pendicular  to  edge  of  cube  and  parallel  to  the  cube 
diagonal,  respectively)  theory  indicates  that  the  trans¬ 
verse  resistance  change  should  be  oc  (field  strength)2 
for  strong  fields,  whilst  the  longitudinal  resistance 
reaches  a  saturation  max.  For  small  fields  or  high 
temp,  and  therefore  small  resistance  changes,  the 
transverse  and  longitudinal  effects  are  of  the  same 
order.  The  anisotropy  ratio  is  independent  of 
strength  of  field,  temp,  and  impurities  (if  their  concn. 
is  small).  The  change  of  resistance  is  oc  conductivity 
without  the  field.  The  experimental  results  of 
Justi  et  aL  (A.,  1936, 1452 ;  1938, 1, 19)  for  W,  although 
a  sexavalent  metal,  agree  fairly  well  with  the  above 
requirements.  A.  J.  M. 

Effect  of  tension  on  the  electrical  resistance  of 
single  tetragonal  tin  crystals.  (Miss)  M.  Allen 
(Physical  Rev.,  1937,  [ii],  52,  1246 — 1249 ;  cf.  A., 
1936,  416). — The  adiabatic  tension  coeff.  of  resistance 
was  determined  for  various  orientations.  The  Cook- 
son-Bridgman  theory  (cf.  A.,  1936,  1055)  is  extended 
to  the  tetragonal  case  and  results  agree  with  experi¬ 
ment.  The  dependence  of  the  measured  and  the  sp. 
tension  coeffs.  on  primary  and  secondary  orientation 
is  contrary  to  that  found  for  trigonal  crystals. 

N.  M.  B. 

Magnetic  energy  of  superconductors.  P.  S, 
Epstein  (Proc.  Nat.  Acad.  Sci.,  1937,  23,  604 — 610). — 
Mathematical.  A  derivation  is  given  of  Laue’s 
hypothesis  that  a  superconductor  begins  its  transition 
to  the  normal  state  when  the  strongest  part  of  the 
magnetic  field  H  at  its  surface  reaches  the  crit.  val. 
HC(H  =  field  in  presence  of  the  superconductor). 

N.  M.  B. 

Thomson  effect  of  superconductive  lead.  J.  G. 
Daunt  and  K.  Mendelssohn  (Nature,  1938,  141, 
116). — No  change  in  temp,  occurred  at  a  given  point 
in  a  ring  of  superconducting  Pb  in  which  a  temp, 
gradient  was  maintained,  when  the  current  was 
reversed,  showing  that  the  Thomson  coeff.  of  Pb  is  < 
4x  10-10v.  per  degree.  It  is  suggested  that,  in 
general,  electrons  in  a  superconductive  metal  exchange 
thermal  energy  with  the  lattice,  whereas  those  taking 
part  in  a  persistent  current  do  not.  L.  S.  T. 
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Superconductivity.  C.  J.  Gorter  (Physical 
Rev.,  1937,  [ii],  52,  1256 — 1257). — A  discussion  of  the 
arguments  of  Wick  (cf.  A.,  1937,  I,  606)  and  London 
(cf.  A.,  1938,  I,  19).  N.  M.  B. 

Experiments  at  radio-frequencies  on  super¬ 
conductors.  F.  B.  Silsbee,  F.  G.  Brickwedde, 
and  R.  B.  Scott  (Nature,  1938,  141,  75 — 76). — The 
magnetic  field  at  the  surface  of  an  extruded  Sn  wire 
carrying  an  a.c.  of  a  frequency  of  approx.  200  kilo¬ 
cycles  per  sec.  superposed  on  a  d.c.  pulsates  cyclically. 
At  a  temp,  slightly  <  the  transition  temp.,  the  puls¬ 
ation  in  field  tends  to  carry  the  material  through  the 
transition  between  the  normal  resisting  ’and  the 
superconducting  states.  Under  these  conditions  the 
p.d.  between  the  ends  of  the  wire  contains  a  component 
of  twice  the  frequency  of  the  a.c.  At  radio-frequencies 
up  to  3000  kilocycles  per  sec.  the  transition  temp,  for 
Sn  and  Ta  are  the  same  for  d.c.  equal  in  magnitude  to 
the  root  mean  square  of  the  high-frequency  currents. 
Below  the  transition  temp.,  these  materials  offered 
no  detectable  resistance  to  currents  of  these 
frequencies.  L.  S.  T. 

Thermo-electromotive  forces  of  some  super¬ 
conductors  in  the  neighbourhood  of  their  trans¬ 
ition  points  ;  influence  of  a  magnetic  field. 
W.  H.  Keesom  and  C.  J.  Matthijs  (Physica,  1938,  5, 
1 — 16). — Data  are  recorded  for  the  thermo-e.m.f. 
(e)  at  2 — 10°  K.  of  Pb  against  a  Ag  alloy  wire  and 
against  Sn,  and  of  In  against  Pb.  The  thermo- 
e.m.f.  between  two  superconductors  is  zero.  The 
e-T  curve  is  continuous  at  the  transition  point  either 
with  or  without  an  applied  magnetic  field.  At  1 — 2° 
above  the  transition  point,  e  varies  with  the  longi¬ 
tudinal  magnetic  field.  H.  J.  E. 

Measurement  of  the  velocity  of  sound  in  liquids 
by  a  resonance  method.  C.  SalceaNu  (Compt. 
rend.,  1937,205, 1219 — 1221). — Bungetzianu’s  method 
of  measuring  the  velocity  of  sound  (v)  is  discussed. 
Vais,  of  v  at  20°,  obtained  using  a  frequency  of  1528 
cycles  per  sec.,  for  H20  and  16  org.  liquids  are  recorded. 

A.  J.  E.  W. 

Detection  of  change  of  frequency  of  light  by  the 
Doppler  effect  in  the  deviation  of  light  by  ultra¬ 
sonic  waves.  L.  Ali  (Helv.  phys.  Acta,  1936,  9, 
63 — S3;  Chem.  Zentr.,  1936,  i,  4669). — The  predicted 
frequency  change  is  found,  the  change  in  X  of  the 
2537  a.  Hg  line  being  1-6  X  10~5a.  for  waves  of 
7600  kilocycles.  J.  S.  A. 

Diffraction  of  light  by  supersonic  waves  in 
solids.  N.  S.  N.  Nath  and  H.  Mueller  (Nature, 
1938,  141,  37).  L.  S.  T. 

Thermal  properties  of  deuterium  and  its 
compounds.  K.  Clusius  (Z.  Elektrochem.,  1938, 
44,  21 — 30). — Thermal  data  for  D2,  HD,  and  H2 
are  tabulated  and  compared.  Inorg.  D  compounds 
generally  have  a  higher  b.p.  and  lower  m.p.  and  lower 
v.p.  at  the  m.p.  than  the  corresponding  H  com¬ 
pounds,  but  compounds  which  are  associated  in  the 
liquid  state  have  higher  m.p.  and  higher  v.p.  at  the 
m.p.,  whilst  compounds  associated  in  both  the  liquid 
and  vapour  states  have  higher  v.p.  and  lower  b.p. 
than  the  corresponding  H  compounds.  Substitution 


of  D  for  H  in  a  C02H  causes  a  decrease  in  m.p.,  but 
the  substitution  in  other  org.  groups  raises  the  m.p. 
The  differences  in  entropy  between  various  D  and 
II  compounds  are  calculated.  J,  W.  S. 

B.p.  of  water  as  a  function  of  pressure.  A. 
Zmaczynski  and  A.  Bonhoure  (Compt.  rend.,  1937, 
205,  1222). — The  authors’  previous  equation  (A., 
1929,  143)  is  corr.  to  0  =  57*2587  +  (79*3722  x 
l(H)p  -  (35-5273  x  l(H)p2  +  (6-6950  x  10~9)p3, 
where  0  is  a  temp,  on  the  H2  thermometer  scale,  and 
p  is  the  corresponding  pressure  in  mm.  of  Hg. 

A.  J.  E.  W. 

F.p.  of  pure  hydrocarbons  of  the  gasoline 
boiling  range  and  of  their  binary  mixtures. 
J.  Smittenberg,  H.  Hoog,  and  R.  A.  Henkes 
(J.  Amer.  Chem.  Soc.,  1938,  60,  17 — 22). — F.p. 
data  recorded  (and  transition  points,  in  parentheses) 
are:  n-pentane,  P-methylbutane,  —129-7°,  —160-6°; 
77-hexane,  pp-  and  Py-dimethylbutane  —95-5°,  —100-5° 
(about  —146°),  —128*5°  (about  —142°);  ?i-heptane, 
p-methylhexane,  pp-,  py-,  yy-dimethylpentane,  pyy- 
trimethylbutane,  -90-8°,  -118-5°,  -124-0°,  - 119-1°, 
—  135-7°,  —26*3°  (about  —156°);  ?i-octane,  p  e- 

dimethylhexane,  ppS-trimethylpentane,  y-methyl-y- 
ethylpentane,ppyy-tetramethylbutane,— 56*8°,— 94*0°, 
-107-6°,  —91-1°,  101-5°  (-119*2°);  7i-nonane, 

—53-8°;  ethylcycZobutane,  cyclo methylcycfo-pen- 
tane,  cyclo- ,  methylcycfo-,  tsopropylcycfo-hcxane, 
-143-2°,  -94-3°  (-151-4°),  -142*7°,  6-4°  (-87-0°), 
-126-4°,  -89-8°;  C6HG,  PhMe,  PhPH3,  5-5°,  -95-6°, 
—96-2°.  M.p.  are  recorded  for  some  of  the  com¬ 
pounds.  Glasses  were  formed  on  freezing  by  P- 
and  y  -  methylpentane,  Py-  dimethylpentane,  y- 
methylheptane,  py-dimethylhexane,  y§-dimethyl- 
hexane,  and  ppy-trimethylpentane.  F.p.  dia¬ 
grams  of  some  of  the  binary  mixtures  have  been 
determined.  As  a  rule  there  is  a  eutectic  point  and 
the  f.-p.  curves  of  the  components  conform  with  the 
formula  for  the  ideal  f.-p.  curve.  n-Octane  and  71- 
nonane  appear  to  form  an  interrupted  series  of  mixed 
crystals,  and  ppy-tri-  and  ppyy-tetra-methylbutanes 
a  continuous  series.  Glasses  were  produced  in  most 
of  the  binary  zsoparaffin  mixtures.  E.  S.  H. 

Oscillations  in  the  m.p.  of  members  of  homo¬ 
logous  series.  V.  K.  Nikiforov  and  I.  I.  Korol¬ 
kov  (J.  Gen.  Chem.  Russ.,  1937,  7,  2139— 2142) — 
The  m.p.  of  members  of  homologous  series  of  ali¬ 
phatic  hydrocarbons,  carboxylic  acids,  alcohols, 
and  ketones  are  given  by  T  =  a  -j-  b  log  (M  -0-  j), 
where  T  is  abs.  temp.,  a,  6,  and  C  are  const s.  for  a 
given  series,  and  j  —  0  for  substances  with  an  oven 
no.  of  C  atoms,  and  0 — 20  for  those  with  an  odd  no. 
of  C  atoms.  R.  T. 

Latent  heat  of  vaporisation  and  molecular 
constitution.  R.  LautUb  (Bull.  Soc.  chim.,  1937, 
[v],  4,  2076 — 2081). — Published  data  support  the 
rule  that  in  a  homologous  series  the  product  of  the 
latent  heat  of  vaporisation  and  the  square  root  of  the 
parachor  is  const.  E.  S.  H. 

Latent  heat  of  fusion.  N.  S.  Binayendra 
(Gazzetta,  1937,  67,  714 — 715). — The  latent  heat  of 
fusion,  L ,  of  an  element  is  given  approx,  by  L  — 
KPjVj  where  P  —  parachor,  V  =  at.  vol.,  and  K  — 
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const,  which  depends  on  the  nature  of  the  lattice  of 
the  element.  0.  J.  W. 

Anomaly  in  specific  heat  of  lithium.  X-Ray 
investigation.  G.  Pankow  (Helv.  phys.  Acta, 
1936,  9,  87—122;  Chem.  Zentr.,  1936,  i,  4687).— 
The  Debye  characteristic  temp,  of  Li,  determined 
from  measurements  of  at.  lattice  vibrations  by  means 
of  the  intensity  of  X-ray  reflexion,  agrees  with  that 
calc,  from  the  electrical  resistance,  and  shows  no 
anomaly.  J.  S.  A. 

Fluorine  at  low  temperatures.  VIII.  Deter¬ 
mination  of  molecular  heat,  heat  of  fusion,  and 
entropy  of  fluorine.  E.  Kanda  (Bull.  Chem.  Soc. 
Japan,  1937,  12,  511—520;  cf.  A.,  1937,  I,  607, 
629 ;  1938,  I,  63,  66). — Thermal  analysis  in  the  range 
— 258°  to  — 190°,  using  apparatus  and  method  proved 
by  determination  of  62  eonsts.,  yields  for  F2  C„-T 
curves  and  the  following  eonsts.  :  m.p.  55*2(r  K., 
b.p.  85*19°  K.,  Lf  372  g.-cal.,  characteristic  temp. 
0  (Debye)  100*3,  Sr  at  b.p.  37*29  units.  I.  McA. 

Specific  heat  of  fused  sodium  hydroxide. 
V.  R.  Teraschkevitsch  and  A.  N.  Vischnevski 
(J.  Gen.  Chem.  Russ.,  1937,  7,  2175— 2182).— The 
mean  Cp  of  NaOH  at  22 — 597°  is  0*5 18 ±0*006. 

R.  T. 

Physical  properties  of  water  and  steam. 
J.  HavliCek  and  L.  MiSkovsky  (Helv.  phys.  Acta, 

1936,  9,  161—207;  Chem.  Zentr.,  1936,  i,  4685).— 

Measurements  of  the  heat  content,  sp.  vol.,  and 
sp.  heat  of  H20,  saturated  steam,  and  superheated 
steam  up  to  550°  and  400  kg.  per  sq.  cm.  are  described, 
and  an  equation  of  state  is  derived.  J.  S.  A. 

Molecular  heat  of  methane  in  solid  CH4-~Kr 
mixtures.  Correction  and  addition.  A.  Eucken 
and  H.  Veith  (Z.  physikal.  Chem.,  1937,  B,  38, 
393 — 394). — The  data  previously  obtained  (cf.  A., 

1937,  1,  74)  are  compatible  with  the  intercombination 

curve  for  the  heat  of  rotation  of  CH.  as  amended  by 
Maue  (cf.  A.,  1938,  1,  14).  C.  R.  H. 

Thermal  properties  of  vinyl  bromide.  A. 
Guyer,  H.  Schutze,  and  M.  Weidenmann  (Helv. 
Chim.  Acta,  1938,  21,  22;  cf.  A.,  1937,  I,  607).— 
Some  of  the  results  recorded  previously  are  in  accord 
with  the  results  of  Mehl  (A.,  1934,  952).  J.  W.  S. 

Tempering  and  annealing  of  boric  anhydride 
glass.  E.  Rencker  (Compt.  rend.,  1937,  205, 
1396—1398;  cf.  A.,  1938,  I,  72).— The  V jT  curve  of 
a  specimen  of  B203  glass,  obtained  by  allowing  the 
specimen  to  attain  const,  vol.  at  each  temp,  investig¬ 
ated,  consists  of  two  straight  lines  intersecting  at 
207°.  Annealing  and  tempering  increases  the  vol. 
only  if  the  annealing  temp,  is  >207°,  and  the  change 
in  vol.  reaches  a  const.  max.  at  >280°.  These 
phenomena  are  probably  due  to  the  existence  of  two 
forms  of  the  glass,  a,  stable  at  <207°,  and  p,  stable 
at  >280°.  A.  J.  E.  W. 

Density  of  liquid  magnesium.  H.  Grot  he  and 
C.  Mangelsdorff  (Z.  Metallk.,  1937,  29,  352—353). 
— Between  765°  and  850°  Mg  has  d  1*584  —  1*8  x 
l(H(*-  675°).  A.R.P. 

Pyknometric  precision  method  for  liquids  and 
solids.  II.  Density  of  pure  toluene,  ealespar, 


sodium  chloride,  magnesium,  and  aluminium 
at  0°.  T.  Batuecas  and  E.  L.  Casado  (Z.  physikal. 
Chem.,  1937,  181,  197—207;  cf.  A.,  1936,  417).— 
The  following  vals.  of  d\  have  been  determined  by 
the  method  described  previously;  PhMe,  0*8854S2± 
0*000003  g.  per  ml.;  Iceland  spar  2*71123±0*00011, 
NaCl  2*  16756 ±0*0001 2,  Mg  1*7407±0*0002,  and  A1 
2*7015±0*0003  g.  per  c.c.  From  the  results  the 
lattice  spacings  in  NaCl  and  CaC03  are  calc,  as 
3*0276  X  1(H  cm.  and  2*8120  X  1CH  cm.,  respec¬ 
tively,  in  accord  with  X-ray  data.  J.  W.  S. 

Heat  of  evaporation,  orthobaric  densities,  and 
critical  *  data  of  aluminium  bromide.  D.  I. 
Shuravlev  (J.  Phys.  Chem.  Russ.,  1937,  10,  325 — 
329). — The  sp.  gr.  of  liquid  and  gaseous  AlBr3  is 
measured  between  170°  and  490°.  For  the  Cailletet- 
Mathias  diameter  the  equation  (dj,  +  dQ)/2  = 
1*4594  -  0*1348*  X  10-2  +  0*389*2  X  10-6  is  found. 
The  calc.  crit.  data  are  T0  =  495°,  d0  =  0*887,  pc  == 
26*7  atm.  AlBr3  is  normal.  J.  J.  B. 

Tumlirz'  equation  for  alcohol  vapour.  I.  I. 
Godnev,  S.  N.  Soloduschenkov,  and  M.  M. 
Soboleva  (Prom.  Org.  Chim.,.  1937,  4,  566 — 567). — 
The  sp.  vol.  v  of  EtOH  vapour  at  pressure  P  (<5 
atm.)  is  given  by  v  =  RTjP  0*290.  R.  T. 

Limit  of  superheating  and  resistance  to  tensile 
stress  of  liquids.  W.  Doring  (Z.  physikal.  Chem., 
1937,  B,  38,  292 — 294). — A  correction  (cf.  A.,  1937, 
I,  557).  The  pressure  of  a  vapour  in  a  gas  bubble  in 
a  liquid  is,  for  a  given  total  pressure  on  the  liquid, 
independent  of  the  radius  of  curvature  of  the  bubble. 

R.  C. 

Critical  phenomena  in  gases.  I.  J.  E.  Len- 
nard-Jones  and  A.  F.  Devonshire  (Proc.  Roy.  Soc., 
1937,  A,  163,  53—70). — The  methods  of  classical 
statistical  mechanics  are  applied  to  derive  an  equation 
of  state  for  gases  at  large  densities.  An  atom  of 
the  gas  is  regarded  as  being  confined  to  a  cell  so  that 
its  average  environment  approximates  to  that  of  an 
atom  in  a  liquid  or  a  crystal,  and  it  is  continually 
subject  to  a  multiple  encounter.  The  vals.  of  the 
crit.  temp,  of  H2,  Ne,  A,  and  N2  calc,  are  in  good 
agreement  with  observation.  (Cf.  A.,  1938,  I,  123.) 

G.  D.  P. 

Variation  with  temperature  of  thermal  con¬ 
ductivity  and  X-ray  structure  of  some  micas. 
I.  Thermal  conductivity  up  to  600°.  R.  W. 
Powell  and  E.  Griffiths.  H.  X-Ray  examin¬ 
ation  of  the  structure.  W.  A.  Wood  (Proc.  Roy. 
Soc.,  1937,  A,  163,  189—198,  199— 204).— I.  The 
divided  bar  method  is  used.  Plilogopite  micas  show 
a  pronounced  decrease  of  thermal  conductivity  at 
about  200°,  which  is  only  partly  reversible  on  cooling. 
Muscovite  micas  do  not  show  this  effect. 

II.  X-Ray  investigation  shows  that  heat -treatment 
may  produce  marked  mosaic  formation  without 
apparent  change  of  external  appearance,  the  change 
being  partly  reversible  on  cooling.  The  thermal 
expansion  of  the  lattice  is  measured.  The  perfection 
of  at.  arrangement  in  the  crystallites  produced  by 
breakdownofthe  large  crystals  is  discussed.  G.  D.  P. 

Effect  of  temperature  on  the  thermal  con¬ 
ductivity  and  the  accommodation  coefficient  of 


iv  (f-i),  v  (a)  GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY.  131 


hydrogen  below  0°.  H.  S.  Gregory  and 
E.  H.  Dock  (Phil.  Mag.,  1938,  [vii],  25,  129—147).— 
The  dependence  on  temp,  of  heat  conduction  is 
satisfactorily  expressed  between  0°  and  — 182°  by 
the  relation  KT  =  2-14  x  1(H  X  T0*938  where  KT  is 
the  thermal  conductivity  at  T°  K.  The  coeff.  of 
accommodation,  a,  decreases  from  0*48  at  — 182°  to 
0*23  at  0°.  The  dependence  of  a  on  temp,  is  discussed 
theoretically.  The  factor  /,  defined  by  Chapman’s 
expression  /  =  K/t}Cv ,  has  been  calc,  and  compared 
with  vals.  calc,  from  semiempirical  expressions  of 
Eucken  and  of  Jeans.  Each  method  of  calculation 
gives  a  val.  approx.  2*0  over  the  temp,  range  studied 
except  at  the  lowest  temp.,  where  /  =  approx.  2*3. 

C.  R.  H. 

Thermal  conductivity  of  diamond  and  potass¬ 
ium  chloride.  W.  J.  de  Haas  and  T.  Biermasz 
(Physica,  1938,  5,  47—53;  cf.  A.,  1937,  I,  506).— 
Data  are  recorded  for  the  range  2 — 25°  K.  The 
thermal  conductivity  of  KC1  in  this  range  depends 
on  the  thickness  of  the  specimen  examined  and 
passes  through  a  min.  The  val.  for  diamond  at  10 
— 20°  K.  shows  an  increase  with  decreasing  temp, 
which  oc  T~ 2<5.  H.  J.  E. 

Wiedemann-Franz  law  for  crystals  of  any 
crystal  form.  M.  Kohler  (Ann.  Physik,  193S,  [v], 
31,  116 — 120;  cf.  A.,  1936,  1329). — The  Wiedemann- 
Franz  law  is  valid  for  metal  crystals  of  any  form. 

O.  D.  S. 

Adiabatic  and  isothermal  compressibilities  of 
heavy  water.  S.  Bhagavantam  and  B.  S.  R.  Rao 
(Nature,  1937,  140,  1099). — The  compressibility  of 
99*2%  D20  is  nearly  the  same  as  that  of  H20,  and, 
as  in  the  case  of  H20,  the  ratio  of  the  isothermal  to 
the  adiabatic  compressibility  is  practically  unity. 

L.  S.  T. 

Viscosity  of  liquid  helium  below  the  X-point. 
P.  Kapitza  (Nature,  1938,  141,  74). — Measurements 
by  a  new  method  indicate  that  below  the  X-point  the 

of  He  rt  is  >  1  /1500  that  of  He  i  at  normal  pressure. 
This  may  explain  the  abnormally  high  heat-conduc¬ 
tivity  of  He  n  below  the  X-point.  It  is  suggested 
that  below  this  point  He  enters  a  special  “  super¬ 
fluid  ”  state.  L.  S.  T. 

Flow  of  liquid  He  II.  J.  F.  Allen  and  A.  D. 
Misener  (Nature,  1938,  141,  75). — Data  obtained 
from  the  flow  of  liquid  He  n  through  long  capillaries 
are  recorded  and  discussed.  The  flow  of  He  n  at 
1°  K.  does  not  follow  the  ordinary  equation  for 
laminar  or  turbulent  motion.  The  type  of  motion 
observed  may  arise  from  slipping  of  He  n  over  the 
surface  of  the  tube,  in  which  cases  the  vals.  obtained 
for  y]  have  little  meaning.  Undamped  turbulent 
motion  does  not  account  for  an  appreciable  part  of 
the  high  thermal  conductivity  observed.  L.  S.  T. 

Viscosity  of  air.  P.  J.  Rigden  (Nature,  1938, 
141,  82). — New  measurements  give  73 17*  —  (1800*8± 
0*7)  x  10-7  e.g.s.,  temp,  coeff.  4*93  X  10-7  per  degree, 
from  which  ^  =  (1S30*3±0*7)  x  1(H  e.g.s.  Sub¬ 
stitution  of  this  val.  in  Millikan’s  data  on  the  deter¬ 
mination  of  e  gives  e  =  (4-800±  0*004)  x  10-10  e.s.u. 
in  agreement  with  recent  vals.  from  X-ray  and  electron 
diffraction  methods  (A.,  1937,  I,  441).  L.  S.  T. 


Viscosity  and  chemical  constitution.  M.  Sou- 
ders,  jun.  (J.  Amer.  Chem.  Soc.,  1938,  60,  154— *158). 
— Data  for  tj  and  d  for  117  org.  liquids  can  be  expressed 
by  :  log10  (log107))  =  md  —  2*9.  The  const,  m  is 
characteristic  for  each  liquid  and  when  multiplied 
by  mol.  wt.  yields  a  viscosity-constitutional  const.,  I. 
Vals.  of  at.  and  structural  consts.,  from  which  I  may 
be  calc.,  are  derived.  The  observed  and  calc.  vals.  of 
I  for  nearly  all  the  liquids  agree  to  <1%. 

E.  S.  H. 

Discussion  on  the  viscosity  of  liquids.  G.  I. 
Taylor.  J.  D.  Bernal.  A.  S.  C.  Lawrence. 
E.  N.  da  C.  Andrade.  E.  Hatsciiek.  R.  K. 
Schofield  (Proc.  Roy.  Soc.,  1937,  A,  163,  319 — 
337). — A  review  of  the  present  position  and  recent 
advances  towards  a  theory  of  viscous  flow. 

G.  D.  P. 

Viscosity  of  glass.  III.  P.  Gilard,  L.  Dubrul, 
G.  Henry,  Scohy,  and  Pieret  (Bull.  Soc.  chim. 
Belg.,  1937,  46,  435 — 470). — The  description  (B., 
1936,  594,  1040)  of  the  experimental  arrangements 
employed  in  a  precision  determination  of  t)  for  glass 
is  concluded  with  an  account  of  the  method  of  temp, 
measurement,  and  the  procedure  and  results  are 
exemplified  by  a  specimen  determination.  Temp, 
gradients  in  the  tubes  in  which  thermocouples  are 
mounted  may  introduce  very  serious  errors.  Pt|Pt-Re 
thermocouples  are  subject  to  the  disadvantages  that 
the  thermoelectric  force  is  variable  in  time,  and  that 
at  temp,  above  1000°  thev  become  brittle. 

F.  J.  G. 

Internal  friction  in  solids.  Thermoelastic 
internal  friction.  II.  General  theory.  C.  Zener. 
III.  Experimental  demonstration.  C.  Zener, 
W.  Otis,  and  R.  Nuckolls  (Physical  Rev.,  1938, 
[ii],  53,  90—99,  100—101;  cf.  ibid.,  1937,  [ii],  52, 
230).  N.  M.  B. 

Attempt  to  detect  the  passage  of  helium 
through  a  crystal  lattice  at  high  temperatures. 
(Lord)  Rayleigh  (Proc.  Roy.  Soc.,  1937,  A,  163, 
376 — 380). — An  experimental  arrangement  is  de¬ 
scribed  by  means  of  which  it  is  shown  that,  at  415°, 
a  plate  of  mica  1  mm.  thick  and  1  cm.2  area  transmits 
<7  X  10~5  mm  3  per  day.  This  result  is  compared 
with  that  previously  obtained  for  other  materials, 
vitreous  and  cryst.  G.  D.  P. 

Heat  of  mixing  of  liquids.  IH.  Total  and 
partial  heats  of  mixing  of  normal  liquids.  IV. 
Heat  of  mixing  of  normal  liquids  when  unstable 
molecular  compounds  are  formed.  V.  Kireev 
(J.  Phys.  Chem.  Russ.,  1937,  10,  283—297,  298—312 ; 
cf .  A . ,  1 933 ,561) . — III.  The  heat  of  mixing  is  a  function 
of  three  factors :  (i)  the  difference  between  the  internal 
pressures  of  the  components,  (ii)  the  deviation  of  van 
der  Waals’  a12ifrom  *v/(aia2)>  and  (iii)  vol.  change 
on  mixing.  Hildebrand’s  equation,  which  considers 
the  first  factor  only,  is  incorrect. 

IV.  If  the  heat  of  mixing  of  normal  liquids  does  not 
agree  with  the  equation  derived  in  (III),  the  formation 
of  a  mol.  compound  is  probable.  In  some  cases  these 
compounds  are  known.  In  particular  substances 
with  a  negative  Kerr  const,  tend  to  form  such  com¬ 
pounds.  J.  J.  B. 
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Surface  tensions  of  alcohol-water  mixtures. 
S.  Valentin  er  and  H.  W.  Hohls  (Z.  Physik,  1937, 
108,  101 — -106). — y  is  measured  for  MeOH-  and 
Et0H-H20  mixtures  over  the  whole  concn.  range  and 
between  20°  and  50°.  The  temp,  coeff-concn. 
relations  are  discussed.  L.  G.  G. 


Optical  properties  of  Seignette  and  related 
salts.  A.  N.  Winchell  (Amer.  Min.,  1937,  22, 
10S8 — 1093). — Data  for  the  mixtures 
NaKC4H406,4H<,0-NaNH4C4H106,4H20; 
NaKC4H40a,4H;0-XaNH4C4H406,4H20- 
KNH4C4H406,4H20,  and  NaRbC4H406,4Ho0- 
NaKC4H40G,4H20-NaNH4C4H40fi,4H20  are  “re- 
corded  aM  compared.  4  4  4  0  2  L.  S.  T. 


Isosteric  and  structurally  similar  compounds. 
V.  Comparative  investigations  with  substances 
RINR'  andRXJHR'.  H,  Erlenmeyer  and  H.  von 
Meyenburg  (Helv.  Chim.  Acta,  1938,  21,  108 — 111). 
— The  formation  of  mixed  crystals  of  nitrite  and 
formate  is  readily  explained  by  the  assumption  that 
CH  and  N  are  isosteric.  The  m.p.  diagrams  do  not 
indicate  the  formation  of  mixed  crystals  in  the  cases 
of  NPh2*NO  and  NPh2-CHO ;  NPhMe-NO  and 
NPhMe-CHO;  p-NMe2-C6H4-C02H  and 

i>-C6H4Pi*-C02H  ;  C6H4<^g>N  and 


C6H4<^5>CH- 


H.  W. 


Metals  and  alloys.  XXV.  Constitution  of  the 
intermetallic  phases  NaZnlv  KZn13,  KCd13, 
RbCd12,  and  CsCd13.  E.  Zintl  and  W.  Haucke 
(Z.  Elektrochcm.,  1938,  44,  104—111;  cf.  A.,  1938, 
I,  24). — RbCd13  and  CsCd13,  prepared  by  heating  the 
theoretical  amounts  of  the  pure  components  in 
evacuated  tubes,  have  a  cubic  structure,  with  a 
13*88  and  13*89  a.,  respectively.  J.  W.  S. 

Structure  of  binary  alloys,  R.  Becker  (Z. 
Metallk.,  1937,  29,  245 — 249). — Expressions  are 
derived  for  describing  quantitatively  the  statics  and 
dynamics  of  pptns.  in  simple  binary  alloys  as  functions 
of  two  energy  magnitudes,  viz.,  V  the  difference  in  the 
binding  energy  between  similar  and  dissimilar 
neighbouring  atoms,  and  Q  the  heat  of  activation 
which  controls  the  diffusion  process.  A.  R.  P. 

Superstructures  in  alloy  systems.  E.  C.  Nix 
(J.  Appl.  Physics,  1937,  8,  783 — 794). — A  summary. 
The  measurement  of  the  degree  of  order  in  alloy 
crystals  and  its  bearing  on  electrical  resistance  and 
mechanical  and  magnetic  properties  are  discussed. 

J.  W.  S. 

Intermetallic  compounds  of  the  type  Mg2Sn. 
W.  Hume-Rothery  and  G.  V.  Raynor  (Phil.  Mag., 
1938,  [vii],  25,  335 — 339). — Mg2Sn  forms  little  or  no 
ternary  solid  solution  with  A1  or  In  although  the 
composition  was  adjusted  so  as  to  give  an  electron 
concn.  of  approx.  8/3.  Homogeneous  alloys  of 
the  type  Mg[SnPb]2  could  also  not  be  prepared.  The 
crystal  structures  of  various  intermetallic  com¬ 
pounds  containing  Mg  are  discussed.  In  regard  to 
the  formation  of  ternary  solid  solutions  of  approx, 
const,  electron  concn.  Mg2Sn  differs  completely  from 
the  compounds  formed  in  the  case  of  Cu  and  Ag  alloys. 

A.  J.  M. 


Crystallo-chemistry  of  alloys .  Section  MgZn2- 
MgAg2.  H.  Witte  (Z.  angew.  Min.,  1937,  1,  83 — 
92 ;  cf.  A.,  1937,  I,  23). — The  recorded  data  include 
thermal  observations,  microscopic  observations  for 
melts  containing  up  to  60  mol.-%  MgAg2,  X-ray 
observations  relating  to  40  mol.-%  MgAg2  +  60  mol.- 
%  MgZ^  and  80  mol.-%  MgZn^  +  20  mol.-  % 
MgAg2,  lattice  consts,  for  alloys  containing  up  to 
45  mol.-%  MgAg2,  and  also  the  phase  diagram, 

L.  S.  T. 

Precipitation  of  the  p-phase  on  tempering  of  an 
aluminium-magnesium  alloy  containing  12*7% 
of  magnesium.  R.  Michaud  (Compt,  rend.,  1937, 
205,  1399 — 1400). — Specimens  of  the  alloy,  hardened 
at  425°,  were  reheated  to  temp.  0,  and  examined  by  the 
Debye-Schcrrer  method.  With  0  >200°  a  single 
phase  represented  by  a  supersaturated  solution  of 
Mg  in  A1  is  obtained.  For  0  =  200 — 260°,  two  solid 
solutions  (one  supersaturated.)  coexist.  Mg  being 
deposited  as  a  p-phase.  At  0—  260°  pptn.  of  Mg  is  com¬ 
plete  and  a  single  solid  solution  occurs,  but  when 
0  >260°  the  Mg  previously  deposited  is  dissolved  and 
the  normal  solubility  curve  is  obtained. 

A.  J.  E.  W. 

Diffusion  and  vapour  pressure  of  zinc  in  brass. 
W.  Seith  and  W.  Krauss  (Z.  Elektrochcm.,  1938, 
44,  98 — 102). — A  method  has  been  developed  for 
measuring  the  v.p.  of  Zn  or  Cd  in  their  alloys  at  high 
temp.,  and  this  has  been  applied  to  the  measurement 
of  the  diffusion  consts.  of  these  metals  in  alloys  with 
Cu  and  Ag  at  various  temp.  Diffusion  is  more  rapid 
in  the  p-alloys  than  in  the  a-alloys.  J.  W.  S. 

Gold-aluminium  system.  A.  S.  Coffinberry 
and  R.  H.  Hultgren  (Amer.  Inst.  Min.  Met.  Tech. 
Publ.  885,  1938,  10  pp. ;  Met.  Tech.  1938,  5,  No.  1). — 
The  equilibrium  diagram  has  been  examined  between 
300°  and  500°.  Although  the  authors1  diagram 
differs  considerably  from  that  given  by  Hansen  it 
is  not  in  conflict  with  the  experiments  of  Heycock  and 
Neville.  R.  B.  C. 

Solid  solubility  of  mercury  in  silver  andin  gold. 
H.  M.  Day  and  C.  H.  Matkewson  (Amer.  Inst. 
Min.  Met.  Eng.  Tech.  Publ.  884,  1938,  20  pp. ;  Met. 
Tech.,  1938,  5,  No.  1). — According  to  the  results  of 
X-r&y  analysis  the  solubility  of  Hg  in  Ag  attains 
a  max.  val.  of  52*4%  Hg  at  276°  and  thereafter  falls 
gradually  to  51*6%  at  100°.  The  solubility  of  Hg 
in  Au  attains  a  max.  val.  of  18-75%  Hg  at  421°, 
decreases  rapidly  down  to  300°,  and  thereafter  very 
slowly  to  15*7%  at  100°.  The  curve  is  characterised 
by  an  inflexion  at  about  330°.  X-Rays  have  also 
been  used  in  the  determination  of  the  solidus  curve 
for  the  system  Ag-Hg  over  the  range  276 — 560°. 
The  results  are  in  good  agreement  with  the  solubility 
data.  R.  B.  C. 

Interpretation,  by  means  of  models,  of  migra¬ 
tion  processes  in  metallic  phases.  C.  Wagner 
(Z.  physikal.  Chem.,  1937,  B,  38,  325— 348).— The 
models  described  facilitate  the  interpretation  of  the 
effects  which  are  attributable  to  migration  processes. 

C.  R.  H. 

Spectrograpbic  study  of  ternary  lead  alloys. 
R.  Breckpot,  J.  Creffter,  and  O.  Perlinghi 
(Ann.  Soc.  Sci.  Bruxelles,  1937,  57,  295—305;  cf. 
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A.,  1937,  I,  426). — The  variation  of  intensity  of  lines 
due  to  Sn  in  the  system  Pb-Sb  and  of  lines  due  to 
Sb  on  the  system  Pb-Sn  has  been  studied  for  0*3 — 
3%  Sn  or  Sb.  Lines  due  to  Sb  and  Sn  in  the  metal- 
graphite  arc,  with  the  metal  both  as  anode  and 
cathode,  have  been  similarly  investigated. 

N.  M.  B. 

System  iron-manganese-silicon.  R.  Vogel 
and  H.  Bedarff  (Arch.  Eisenhiittenw.,  1936 — 7,  10, 
581 — 586). — The  system  Ee-Mn-MnSi-EeSi  has  been 
examined  by  thermal  and  micrographic  methods. 
There  is  one  ternary  compound  Ee12Mn5Siu  which 
forms  pseudobinary  systems  with  EeSi  and  with 
Mn5Si3;  EeSi  and  MnSi  form  a  similar  system.  The 
primary  crystallites  which  separate  as  the  temp, 
falls  are  ternary  y-Mn,  ternary  (3-Mn,  ternary  y-Ee, 
ternary  a-Ee,  EeSi,  EeSi-MnSi  solid  solution,  and 
Mn5Si3-Fe12Mn5Siu  solid  solution.  There  are  four 
transition  planes  of  solidification  at  1120°,  1020°, 
1010°,  and  1160°,  respectively,  and  two  four-phase 
equilibria  in  the  solid  state  at  720°  and  1000°,  re¬ 
spectively.  Various  sections  through  the  ternary 
diagram  and  characteristic  micrographs  arc  included. 

A.  R.  P. 

Conduction  of  electricity  and  diffusion  in  semi- 
metallic  alloys  (Cujj-sSe).  I.  H.  Reiniiold  and 
H.  Mohring.  II.  H.  Reinhold  and  H.  Seidel 
(Z.  physikal.  Cliem.,  1937,  B,  38,  221 — 244,  245 — 
269). — I.  The  sp.  conductivity,  k,  of  the  alloys 
Cu^Se,  where  x  =  0*04 — 0*4,  has  been  measured 
at  — 180°  to  350°.  The  temp,  coeff.  is  negative, 
except  at  the  lower  temp.,  where  there  are  complex 
hysteresis  effects,  possibly  due  to  a  third  modification 
of  Cu2Se.  The  thcrmo-c.m.f.  of  Pt|Cu2_xSe  at 
0 — 350°  has  been  determined.  Both  the  direction 
of  the  e.m.f.  of  differential  thermo-cells, 
Cu2_TlSe|Cu2-zlSe  and  the  variation  with  concn.  of 
k  and  the  ionic  mobility  suggest  deficiency-conduction 
by  both  electrons  and  Cu*  ions.  It  is  inferred  that 
the  presence  of  excess  of  Se  is  to  be  explained  by  the 
occurrence  of  vacant  positions  in  the  partial  lattice 
of  the  cations  and  of  electron-deficiency  points. 
The  negative  temp,  coeff.  and  high  val.  of  k  indicate 
that  a  considerable  proportion  of  the  electrons  re¬ 
sponsible  for  conduction  are  excess-electrons.  Diffus- 
ivity  measurements  have  been  made. 

II.  A  method  of  determining  transport  nos.  of  the 
order  of  10"5  to  10-*  in  semi-metallic  alloys  of  non- 
stoicheiometric  composition  depends  on  measuring 
the  coeff.  of  propagative  diffusion,  D ,  and  the  station¬ 
ary  concn.  gradient  established  by  electrolysis.  In 
Cu0_3.Se  D  is  about  ten  times  as  large  as  the  coeff. 
of  self-diffusion,  which  may  be  explained  by  supposing 
that  diffusion  is  caused,  not  only  by  the  concn. 
difference,  but  also  by  an  electric  diffusion  potential 
(cf.  A.,  1936,  792).  Transport,  conductivity,  and 
diffusivity  measurements  and  the  Ludwig-Soret 
effect  indicate  that  the  Cu‘  ions  are  freely  mobilo 
(cf.  ibid.,  413).  R.  C. 

Physico-chemical  study  of  reactions  between 
solids.  Thermal  analysis  applied  to  isothermal 
transformations.  Particular  case  of  alloys  (iron- 
carbon).  R.  Chatelet  (Bull.  Soc.  chim.,  1937,  [v], 
4,  1996 — 2016). — The  application  of  thermal  analysis 


to  the  study  of  isothermal  reactions  in  the  solid  state, 
particularly  in  alloy  systems,  is  discussed  on  theor¬ 
etical  grounds  and  illustrated  by  observations  on 
Ee-C  alloys  containing  0*1 — 0*9%  of  C.  E.  S.  H. 

X-Ray  investigations  in  the  system  Mn-P. 
0.  Arstad  and  H.  Nowotny  (Z.  physikal.  Chem., 

1937,  B,  38,  356 — 358). — In  addition  to  MnP  and 

Mn2P,  the  existence  of  jl/?i3P,  isomorphous  with 
Fe3P,  Cr3P,  and  Ni3P,  has  been  demonstrated. 
No  evidence  for  the  existence  of  Mn4P  has  been 
obtained.  The  lattice  consts.  for  MiLjP  arc  a  9T60, 
c  4*599  a.,  and  the  space -group,  by  analogy  with 
Ee3P,  is  The  consts.  for  Cr3P  (a  9*1 26,  c  4*560  a.) 
and  for  Ni3P  (a  8*917,  c  4*390a.)  have  also  been 
obtained.  C.  R.  H. 

Solubilities  of  gases  and  surface  tension. 
H.  H.  Uhlig  (J.  Physical  Chem.,  1937,  41,  1215 — 
1225). — The  expression  loge  s  —  (—4 vtr^y  +  E)jkT  is 
derived,  in  which  5  denotes  the  ratio  of  concn.  of 
solute  in  the  liquid  to  that  in  the  gas  phase,  r  is  the 
radius  of  a  solute  mol.,  y  the  surface  tension  of  the 
solvent,  E  the  interaction  energy  of  solute  and 
solvent,  and  h  Boltzmann’s  const.  For  a  given  gas, 
the  plot  of  log  $  with  y  is  linear,  and  the  val.  of  E 
can  be  determined  from  the  intercept.  E  is  generally 
positive  for  large  and  negative  for  small  s.  Vais,  of 
r  calc,  from  the  expression  agree  fairly  with  those 
calc,  from  other  physical  measurements. 

E.  L.  U. 

Solubility  of  gases  in  metals.  0.  Ktjbaschew- 
ski  (Z.  Elektrochem.,  1938,  44,  152 — 167). — A  review. 

Solubility  and  colour  of  silver  permanganate  in 
heavy  water.  E.  Hein  and  G.  Bahr  (Z.  physikal. 
Chem.,  1937,  B,  38,  270— 274).— The  solubility  at 
20°  in  H20  is  0*0402  and  in  D20  0*0295  mol.  per  1. 
The  extinction  coeffs.  of  the  saturated  solutions  at 
450 — 750  mg,  have  been  measured.  R.  C. 

Solubility  influences.  V.  Influence  of  ali¬ 
phatic  alcohols  on  the  solubility  of  ethyl  acetate 
in  water.  D.  G.  Beech  and  S.  Glasstone  (J.C.S., 

1938,  67 — 73). — The  three-component  systems  con¬ 

taining  H90  and  EtOAc  together  with  MeOH,  EtOH, 
Pr°OH,  Pr^OH,  Bu°OH,  Bu^OH,  Buv0H,  and 
sec.-BuOH  have  been  studied  at  0°  and  20°.  Addition 
of  small  amounts  of  alcohols  to  H20  decreases  the 
solubility  of  EtOAc,  especially  at  low  temp.,  owing  to 
the  decrease  of  the  activity  of  EtOAc  in  the  ester 
layer  through  the  presence  of  alcohol.  The  distribu¬ 
tion  ratio  shows  no  such  decrease  when  corr.  for  the 
activity  change.  The  effect  of  the  alcohol/H20 
ratio  in  the  aq.  layer  on  the  corr.  distribution  ratio 
of  EtOAc  is  compared  for  the  various  alcohols  and 
discussed.  At  low  alcohol  concn.  complex  formation 
between  EtOAc  and  H20,  and  its  modification  through 
depolymerisation  of  the  H20,  is  the  controlling  factor, 
but  with  increasing  concn.  the  relative  areas  of  the 
non-polar  and  polar  parts  of  the  alcohol  mols.  and 
then  their  relative  internal  pressures  become  dominant 
factors.  Complex  formation  between  EtOAc  and 
the  alcohols  has  little  influence  on  the  solubility  of 
EtOAc  in  aq.-alcoholic  solutions.  J.  W.  S. 

Solubility  of  d-glutamic  acid  hydrochloride. 
T.  K.  Sinn  (Ind.  Res.,  China,  1935,  4,  542—547).— 
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The  solubility  of  the  compound  (I)  in  aq.  HC1 
decreases  with  [HC1],  particularly  for  <25%  of  HC1. 
NH4C1  crystallises  with  (I)  during  its  manufacture. 
The  presence  of  degradation  products  of  starch  de¬ 
creases  the  solubility  of  (I)  in  aq.  HC1. 

Ch.  Abs.  (e) 

Solubility  and  activity  coefficient  of  silver 
iodate  in  potassium  nitrate  solutions.  Standard 
potential  of  the  silver-silver  iodate  electrode. 
I.  M.  Koltiioff  and  J.  J.  Lingane  (J.  Physical  Chem., 
1938,  42,  133 — 140). — Solubilities  and  activity  coeffs. 
have  been  determined  for  various  ionic  strengths  up 
to  1m.  The  activity  product  for  AgI03  at  25°  is 
3  04  x  10* 8.  Saturated  solutions  of  AgI03  in  H20 
in  glass  vessels  contain  more  I03'  than  Ag*,  owing  to 
cation  exchange  with  the  glass  surface.  The  resulting 
error  is  eliminated  by  using  paraffined  glass.  The 
standard  potential  of  the  electrode  Ag-AgI  03  (solid  )- 
I03'  (a  =  1)  is  0*3551  ±0  0002  v.  at  25°.  F.  L.  U. 

Solubilities  and  activity  coefficients  of  lanth¬ 
anum  iodate  in  concentrated  salt  solutions  at 
25°.  J.  N.  Pearce  and  W.  C,  Oelkf  (J.  Physical 
Chem.,  1938,  42,  95 — 106). — Data  are  recorded  for 
solutions  of  KC1,  K2S04,  MgCl2,  and  MgS04  from 
0*00  1m  to  concns.  approaching  saturation.  The 
salts  increase  the  solubility  of  La(I03)3  in  the  order 
KjS04  >  MgS04  >  MgCl2  >  KC1.  F.  L.  U. 

Ageing  of  fresh  precipitates .  XVI.  Distribu¬ 
tion  coefficient  of  chromate  ions  between  barium 
sulphate  and  aqueous  solutions.  XVII.  Equili¬ 
brium  between  mixed  crystals  of  barium-lead 
sulphate  and  solutions.  I.  M.  Kolthoff  and 
G.  E.  Noponen  (J.  Amer.  Chem.  Soc.,  1938,  60, 
39—41,  197—201;  cf.  A.,  1937,  I,  614).— XVI.  The 
distribution  coeff.  A  is  1*1  at  26°  for  5 — 33  mol.-%  of 
Cr04"  in  the  solid  phase;  at  95°  K  —  0*38  for  2 — 20 
mol.-%.  No  equilibrium  val.  is  obtained  even  after 
prolonged  shaking  when  a  S04"-Cr04"  mixture  is 
pptd.  with  Ba(N03)2. 

XVII.  The  distribution  cocff.  K  of  Pb”  between 
mixed  crvstals  of  BaS04  and  PbS04  and  aq.  solutions 
is  0*0255" at  26°  for  3—16  mol.-%  of  Pb  in  the  solid 
phase;  the  temp,  variation  of  K  is  small.  The 
mixed  crystals  do  not  behave  as  ideal  solid  solutions. 
Distribution  equilibrium  is  attained  rapidly  only  at 
relatively  high  mol.-%  of  Pb  and  is  accelerated  by 
the  addition  of  HC104.  The  val.  of  K  is  decreased 
by  adding  EtOH  to  the  system,  but  is  not  affected 
by  large  amounts  of  NaN03  or  HC104.  E.  S.  H. 

Theory  of  adsorption  of  mixtures  of  vapours. 
A.  A.  Shuchovitzki  (J.  Phys.  Chem.  Russ.,  1937, 
10,  412 — 117). — Polanyi’s  adsorption  theory  and  the 
capillary  condensation  theory  have  been  extended  to 
the  adsorption  of  binary  mixtures  of  vapours  and  of 
dissolved  substances.  The  two  theories  do  not  lead 
to  the  same  results.  Equations  are  derived  permitting 
the  calculation  of  the  amounts  of  the  components 
adsorbed  from  a  mixture  of  any  composition  at  any 
temp,  from  the  isotherms  for  the  adsorption  of  the 
pure  components.  R.  C. 

Calculation  of  adsorption  isotherms  of  vapours 
on  activated  carbons.  M.  Dubinin  and  B.  Ontj- 
SAITIS  ( J .  Phys.  Chem.  Russ.,  1937,  10,  428 — 438). — 


The  capillary  condensation  theory  does  not  afford  a 
general  explanation  of  the  sorption  of  vapours  by 
activated  C  at  all  pressures.  Kubelka’s  method  for 
the  empirical  calculation  of  adsorption  isotherms 
(A.,  1931,  794)  may  be  placed  on  a  theoretical  basis 
by  means  of  Polanyi’s  potential  theory  of  adsorption. 
Coeffs.  characterising  the  curves  for  various  vapours 
have  been  calc.  A  general  method  of  calculating  the 
adsorption  isotherms  of  vapours  at  any  temp,  below 
the  crit.  temp,  of  the  corresponding  vapours  is 
described.  R.  C. 

Sorption  of  carbon  dioxide  by  chlorophyll. 
E.  Rabinowitch  (Nature,  1938,  141,  39).— The 
sorption  iso  thermals  for  0°  and  — 80°  have  been 
measured  over  the  range  0  to  700  mm.  Sorption  is 
reversible  and  equilibrium  is  established  rapidly. 
The  heat  of  sorption  is  2*6  kg. -cal.  per  mol.,  and 
saturation  corresponds  with  2  mol.  of  C02  per  mol.  of 
ethylchlorophyllide.  Max.  sorption  corresponds 
with  1*1  mol.  per  mol.  at  —  80°/600  mm.;  at  0°  and 
the  partial  pressure  of  C02  in  air  1  mol.  of  ethyl¬ 
chlorophyllide  in  15,000  carries  a  mol.  of  C0o- 

L“.  S.  T. 

Adsorption  of  the  system  acetic  acid-water  by 
blood  charcoal.  M.  Dobine  (Compt.  rend.,  1937, 
205,  1388 — 1391 ;  cf.  A.,  1925,  ii,  657). — Experiments 
with  undried  C  give  an  isotherm  which  rises  to  an 
approx,  const,  max.  val. ;  dried  C  gives  the  S -shaped 
isotherm  previously  observed  (A.,  1914,  ii,  542), 
owing  to  adsorption  of  H20.  Allowing  for  the 
adsorbed  H20,  the  adsorptive  power  of  the  C  is 
unchanged  by  drying.  A.  J.  E.  W. 

Particular  kind  of  interaction  of  molecules  in 
the  adsorption  layer.  N.  Kobosev  and  J.  Gold- 
feld  (J.  Phys.  Chem.  Russ.,  1937,  10,  261 — 278). — 
It  is  assumed  that  the  adsorption  of  a  mol.  reduces 
the  adsorption  potential  around  it;  this  effect  is 
equiv.  to  a  mutual  repulsion  of  adsorbed  mols.  Some 
consequences  of  this  hypothesis  are  discussed. 
Measurements  relative  to  the  rate  of  adsorption  and 
the  isotherms  have  been  made  for  the  adsorption  of 
propylene  by  Cu  between  — 40°  and  13°  and  between 
10-6  and  10-2  mm.  of  Hg.  The  results  agree  with  the 
theory  if  the  “  radius  of  interaction  ”  of  mols.  is 
assumed  to  be  approx.  2  x  10“7  cm.  The  adsorption 
of  CO  by  Cu  at  15°  shows  no  interaction.  J.  J.  B. 

Sorption  capacity  of  calcium  carbonate.  V.  M. 
V  olochvi  an  ski  and  G.  D.  Soboleva  (Nauch. 
Zapiski  Sach.  Prom.,  1934,  11,  Book  54,  No.  10, 
35 — 40).— The  adsorption  capacity  of  CaC03  is 
increased  when  the  compound  is  formed  in  presence 
of  saponin.  Ch.  Abs.  (c) 

Adsorption  of  constituents  of  a  solid  phase  on 
the  surface.  S.  Dobinski  (Nature,  1938,  141, 
SI — 82). — The  fact  that  the  relative  proportions  of 
the  elements  in  the  scale  formed  on  heating  an  alloy 
in  air  differ  considerably,  in  most  cases,  from  the 
average  composition  of  the  alloy  is  explained  in 
terms  of  the  differing  surface  tensions  of  the  con¬ 
stituents.  In  any  alloy,  an  element  in  the  series  Sb, 
Bi,  Pb,  Hg,  Sn,  Cd,  Zn,  Ag,  Au,  Cu,  which  corresponds 
with  increasing  surface  tension,  should  tend  to 
accumulate  on  the  surface  in  preference  to  an  element 
following  it  in  the  series.  Since  the  surface  tension 
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of  the  metals  is  >  that  of  compounds  or  of  non- 
metallic  elements,  the  latter  should  also  tend  to 
displace  the  metals  from  the  surface.  Wien  diffusion 
is  accelerated  by  heating  or  by  loosening  the  crystal 
structure  by  alternating  stresses  or  polishing,  the 
effect  becomes  prominent.  The  experiments  de¬ 
scribed,  in  which  metals  etc.  have  been  subjected  to 
different  treatments  and  the  surfaces  examined  by 
electron  diffraction,  confirm  these  views.  The  cor¬ 
rosion-resistance  of  alloys  at  high  temp.,  and  the 
improvement  which  results  from  polishing,  are 
interpreted  on  the  basis  of  these  relations. 

L.  S.  T. 

Adsorption  correction  in  the  method  of  limit¬ 
ing  densities.  E.  Moles  (Compt.  rend.,  1937,  205, 
1391 — 1393). — The  use  of  the  correction  is  illustrated 
and  discussed.  In  accurate  work  its  magnitude  may 
considerably  exceed  the  probable  error  of  experiment. 

A.  J.  E.W. 

Graphic  representation  of  results  of  repeated 
extraction  of  cations  from  permutit.  G.  Pav- 
lovschi  (An.  Inst.  Cercetari  agronom.  Romaniei, 
1934,  6, 276—291 ;  Chem.  Zentr.,  1936,  i,  4664—4665). 
— A  graphical  method  for  evaluating  the  total  amount 
of  exchangeable  cations  is  described.  J.  S.  A. 

Liquid  drops  on  liquid  surfaces.  T.  H.  Hazle- 
hurst  and  H.  A.  Neville  (J.  Physical  Chem.,  1937, 
41,  1205 — 1214). — Examination  of  a  no.  of  pure 
liquids  shows  that  most  are  capable  of  forming  drops 
on  the  surface  of  the  bulk  liquid,  if  a  crit.  height  (H), 
through  which  the  drop  falls,  is  not  exceeded.  A 
table  of  H  vals.  is  given.  Drops  do  not  persist 
(H  =  0)  for  II20,  HC02H,  (CH2-OH)2,  CH2C12, 
glycerol,  and  diallyl  ether.  One  liquid  may  form 
drops  on  a  second  liquid,  but  only  when  the  two  are 
closely  similar;  c.g.,  MeOH  on  EtOH,  but  not  on 
PrOH.  Current  explanations  of  the  phenomenon 
are  inadequate,  and  further  possibilities  are  discussed. 

F.  L.  U. 

Determination  of  contact  angles  and  applic¬ 
ation  to  studies  on  wetting.  E.  Kneen  and  W.  W. 
Benton  (J.  Physical  Chem.,  1937,  41,  1195 — 1203). — 
The  contact  angle  is  directly  measured  on  the  enlarged 
shadow  of  a  drop  of  liquid  on  a  horizontal  surface 
placed  in  a  divergent  beam  of  light.  The  vals.  so 
obtained  agree  with  those  recorded  in  the  literature. 
The  method  is  used  in  determining  the  wetting  power 
of  various  soap  solutions  for  paraffin  wax,  and  the 
wettability  of  leaves  and  tooth  enamel.  The  contact 
angle  of  H20  with  cholesterol  decreases  rapidly  with 
time  of  contact.  F,  L.  U. 

Surface  tension  at  the  boundary  of  two  non- 
miscihle  liquids.  V.  C.  Belcot  (Ber.,  1938,  71, 
[B],  52 — 59). — 0*7%  solutions  of  stearic  (I),  palmitic, 
and  oleic  acid  in  CeHe  are  run  into  alkaline 
solutions  of  differing  total  dilution  and  differing  ionic 
dilution  and  the  surface  tension,  y,  is  measured  by 
counting  the  drops.  This  is  found  to  be  very  great 
at  the  boundary  of  H20  and  C6He.  The  same  dimi¬ 
nution  of  y  is  observed  with  solutions  of  identical  ion 
concn.  but  widely  differing  total  concn,  (NaOH, 
NHEt2,  NH3).  The  most  marked  action  on  y  is 
exerted  by  (I) ;  this  depends  on  its  colloidal  nature, 
the  orientation  in  the  surface  layer,  and  the  solubility 


of  the  salts  which  are  produced  in  H20.  Only  the 
OH  ions  and  not  the  cations  of  the  base  influence  y. 
Neutralisation  of  the  fatty  acid  in  C6Hc  by  the  base 
in  H20  gives  rise  to  an  active  salt  which  diminishes 
y  at  the  zone  of  contact  of  the  liquid  phases;  with 
a  given  acid  the  amount  of  salt  formed  at  the  zone  of 
contact  depends  only  on  the  OH'  content  of  the  aq, 
solution.  The  experimental  possibilities  of  (I)  are 
considerably  limited  by  its  sparing  solubility  in  C6HG 
but  its  influence  is  considerable.  In  the  depression  of 
y  a  min.  is  observed  which  is  particularly  marked  with 

(I) .  This  is  due  to  the  smaller  solubility  of  the  stear¬ 

ates  and  the  necessity  of  a  max.  of  y  for  the  formation 
of  colloidal  micelles.  H.  W. 

Instantaneous  detection  of  unimolecular  films 
spread  on  mercury,  by  formation  of  a  mist.  M. 
Devatjx  (Compt.  rend.,  1937,  205,  1343 — 1346). — 
Unimol.  films  of  lipoidic  liquids  and  solids  on  a  clean 
Hg  surface  cause  a  pronounced  “  mist  ”  when  the 
surface  is  breathed  on  or  exposed  to  air  saturated  with 
H20  vapour.  Hydrophilic  substances  give  little  or 
no  mist  under  similar  conditions.  A.  J.  E.  W. 

Surface  slit  viscosimeter  and  tbe  viscosity  of 
monolayers.  W.  D.  Harkins  and  J.  G.  Kirkwood 
(Nature,  1938,  141,  38 — 39). — A  formula  for  the  y\ 
of  surface  films  flowing  through  a  narrow  slit  is 
developed  (cf.  A.,  1937,  I,  562).  L.  S.  T. 

Behaviour  of  sodium  glycocholate  towards 
fatty  acids  and  soaps.  II.  Behaviour  towards 
different  soaps.  K.  Holwerda  (Biochem.  Z.,  1937, 
295,  11 — 28;  cf.  A.,  1938,  II,  46). — In  aq.  solutions 
containing  Na  glycocholate  (I)  and  Na  salts  of  fatty 
acids  (C8 — C14)  y  decreases,  and  the  stability  of  the 
foam  increases,  with  increasing  chain  length,  whilst  in 
general  max.  foam  stability  and  min.  y  occur  together 
at  a  particular  concn.  of  (I).  The  properties  of  these 
systems  are  discussed  with  reference  to  the  physico¬ 
chemical  constitution  of  soap  solutions. 

F.  L.  U. 

Interaction  between  proteins  and  fatty  acids  on 
tbe  surface  of  aqueous  solutions.  H.  Neurath 
(J.  Physical  Chem.,  1938,  42,  39—16;  cf.  A.,  1936, 
677). — In  mixed  films  of  ovalbumin  (I)  and  myristic 
acid  (II)  on  0-In-HCI  there  is  no  indication  of  inter¬ 
action  between  the  compounds  when  the  mol.  ratio 

(II) /(I)  '==  R  is  >100.  When  R  is  <100  a  marked 
increase  in  the  area  per  mol.  of  (II)  sets  in,  and  reaches 
>180  sq.  A.  at  R  —  9.  An  explanation  is  offered. 

F.  L.  U. 

Electrokinetics  and  surface  chemistry.  *  I. 
Electrophoresis  of  adsorbed  ovalbumin.  L.  S. 
Moyer  (J.  Physical  Chem.,  1938,  42,  71 — 83 ;  cf. 
A.,  1937,  I,  615). — Mobilities  of  particles  of  Si02, 
glass,  mineral  oil,  C,  and  collodion,  immersed  in  a 
0*5%  solution  of  purified  ovalbumin  (I),  have  been 
measured  at  different  pa  vals.  In  0*02M-acetate  or 
HCl-NaCl  buffers  the  isoelectric  point  is  at  4*82, 
in  agreement  with  Smith  (A.,  1935,  301).  Si02 
(negative)  and  A1203  (positive)  give  mobility-pH 
curves  of  different  slope  when  used  as  substrates,  but 
the  isoelectric  point  is  unaffected.  Surface-de¬ 
natured  (I)  is  isoelectric  at  £>h  5*02  when  freely  dis¬ 
persed  or  adsorbed  on  Si02,  and  the  mobility  curves 
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are  displaced  from,  but  parallel  to,  those  for  native 
(I)  on  inert  surfaces.  «  E.  L.  U. 

Influence  of  gelatin  and  electrolyte  concen¬ 
tration  on  the  ratio  of  electro-osmotic  to  electro¬ 
phoretic  mobility.  H.  L.  White  and  L.  Eourt 
(J.  Physical  Chem.,  1938,  42,  29 — 37 ;  cf.  A.,  1935, 
933). — With  P}Tex  glass  particles  in  a  Pyrex  cell, 
both  gelatin-coated,  the  electro-osmotic  mobility 
exceeds  the  catophoretic  mobility  at  concns.  of 
gelatin  by  <0-1%,  the  highest  ratio  (0-01%  gelatin) 
being  1-77.  The  effect  is  also  observed  in  presence  of 
KC1  at  concns.  >  10~3n.  The  glass  is  shown  to  be 
completely  coated  in  0*01%  gelatin  solutions. 

E.  L.  U. 

Structure  of  double  layer  and  behaviour  in 
external  electric  field.  A.  J.  Rutgers  (Chem. 
Weekblad,  1938,  35,  67 — 69). — A  discussion  of  results 
previously  published  (A.,  1936,  1067,  1201).  It  is 
suggested  that  in  electrophoresis  the  layer  of  counter¬ 
ions  is  continually  restored  by  dissociation  of  Ho0 
mols.  *  E.  L.  U“ 

Electrosmosis  between  plane  parallel  walls 
produced  by  high-frequency  alternating  currents. 
L.  Rosenhead  and  J.  C.  P.  Miller  (with  note  by 
J.  J.  Bikerman)  (Proc.  Roy.  Soc.,  1937,  A,  163, 
298 — 317). — The  problem  of  tho  motion  of  a  fluid, 
between  plane  parallel  walls,  under  the  influence  of  a 
high-frequency  a.e.  is  subjected  to  mathematical 
analysis.  The  appropriate  equation  of  fluid  flow 
is  solved  and  it  is  inferred  that  the  normal  phenomena 
of  electro -osmosis  will  be  exhibited  even  when  the 
frequency  of  alternation  is  as  high  as  10 5  per  sec. 

G.  D.  P. 

Capillary  systems.  XIX.  6.  Permeability  of 
coherent  and  compact  material  for  gaseous  and 
dissolved  substances.  E.  Manegold  (Kolloid-Z., 
1938,  82,  26 — 36;  cf.  A.,  1937,  I,  612). — Theoretical. 

F.  L.  U. 

Velocity  of  diffusion  through  a  membrane. 
S.  Miyamoto  (J.  Chem.  Soc.  Japan,  1936,  57,  39 — 
42). — Substances  for  which  D'sJM  =  const.,  where  D 
is  the  diffusion  const,  and  M  the  mol.  wt.,  agree  with 
the  relation  X\/M  =  const.,  where  X  is  the  per¬ 
meability  const.  Ch.  Abs.  (e) 

Phenomena  associated  with  movement  of 
interface  between  two  liquids  in  a  porous  dia¬ 
phragm,  and  their  utilisation  for  measuring  the 
wetting  of  fibrous  substances  and  powders, 
especially  protein  fibres.  V.  A.  Ptschelin  (J. 
Phys.  Chem.  Russ.,  1937,  10,  45S — 467). — In  the  dis¬ 
placement  of  one  liquid  from  a  porous  body  by 
another  the  rate  of  flow  increases  linearly  with  the 
pressure  only  when  the  latter  is  >  a  certain  min.  val. 
This  deviation  from  Poiseuille’s  law  varies  in  magnitude 
with  the  properties  of  the  walls  of  the  capillaries,  and 
is  ascribed  to  structural  viscosity  on  the  oriented  film 
formed  on  the  wall  by  that  liquid  which  wets  it. 
Displacement  of  the  wotting  by  the  non-wetting 
liquid  begins  only  when  the  applied  pressure  is  >  a 
certain  crit.  val,,  p.  The  wettability  of  fibres  or 
powders  may  be  assessed  by  determining  p,  using  a 
plug  of  the  material,  or  by  comparing  the  rates  of 
flow  through  the  plug  of  H^O  and  a  mixture  (d  =  1) 
of  C6H6  and  CHC13  under  comparable  conditions. 


Measurements  have  been  made  with  various  natural 
protein  fibres.  R.  C. 

Movement  of  materials  across  living  mem¬ 
branes  against  concentration  gradients.  R,  C. 
Ingraham,  H.  C.  Peters,  and  M.  B.  Visscher  (J. 
Physical  Chem.,  1938,  42,  141—150;  cf.  A.,  1936, 
1416). — The  selective  permeability  of  the  small 
intestine  to  uni-univalent  salts  is  discussed,  and  a 
physical  mechanism  is  proposed.  A  formula  based  on 
the  assumed  mechanism  is  derived,  and  is  shown  to 
give  vals.  of  the  rate  of  absorption  of  NaCl  which  agree 
with  observation.  E.  L.  U. 

Molecular  solution  volumes  of  optical  isomers. 
T.  S.  Patterson  and  A.  H.  Lamberton  (J.C.S., 
1938,  123 — 124;  cf.  A.,  1937,  I,  513). — The  criticism 
of  Banks  (A.,  1938,  I,  28)  is  fallacious,  in  that  a  large 
no.  of  observations  were  taken  to  reduce  the  error  to 
a  min.  J.  W.  S. 

Magnitude  of  the  solvent  effect  in  dipole 
moment  measurements.  I.  Polarisation  of 
carbon  tetrachloride  solutions.  E.  R.  Goss 
(J.C.S.,  1937,  1915 — 1920). — For  solutions  of  PhN0o, 
PhCl,  EtOBz,  C0Me2,  CH2C12,  and  Et20  in  CC14  the 
variation  in  the  partial  molar  polarisations  (Ps), 
obtained  from  the  polarisations  of  the  mixtures  by 
the  method  of  intercepts  (A.,  1933,  19),  can  be 
expressed  by  PB  =  PE+ a  +  +  l)4/(^  +  2)4  +  7/e, 

where  7  and  Z  are  molar  quantities  the  ratios  ( 7 jP0 
and  ZjPTtrA)  of  which  to  the  orientation  and  distortion 
polarisations  are  a  measure  of  the  modification  of 
the  polarisation  by  anisotropy.  These  quantities 
are  related  by  tho  formula  (7/P0  +  + 

PeiaJ/Pk+a}  —  1]  =  3*25..  The  vals.  obtained  for 
the  dipole  moments  of  the  compounds,  after 
application  of  these  formulas,  are  in  accord  with  the 
vals.  deduced  from  measurements  on  the  vapours. 

J.  W.  S. 

Diamagnetism  of  the  differently-coloured  solu¬ 
tions  of  iodine.  C.  Courty  (Bull.  Soc.  chim.,  1938, 
[v],  5,  S4 — 91). — A  detailed  account  of  work  already 
noted  (A.,  1937,  I,  302,  459).  E.  J.  G. 

Volume  change  on  mixing  aqueous  solutions  of 
electrolytes.  I.  Uhara  (J.  Chem.  Soc.  Japan, 

1936,  57,  53 — 58). — A  discussion  based  on  the  theory 

of  electrostriction.  Cn.  Abs.  (e) 

Polarisation  of  light  scattered  by  molecules  of 
aqueous  solutions  of  electrolytes.  K.  Hogrebe 
(Physikal.  Z.,  1938,  39,  23 — 36). — The  degree  of 
polarisation  of  light  scattered  in  aq.  solutions  of  the 
chlorides,  sulphates,  and  nitrates  of  Na,  K,  and  NH4 
has  been  determined.  The  degree  of  polarisation 
remains  practically  const,  with  increasing  concn.  for 
solutions  of  the  chlorides  and  sulphates.  This  is  not 
the  case  for  the  nitrates  owing  to  tho  anisotropy  of 

N03'.  a.  j.  M. 

Influence  of  strong  electrolytes  on  the  dielectric 
constant  of  water.  A.  Blicher  (J.  Phys.  Radium, 

1937,  [vii],  8,  505 — 511). — Using  a  resonance  method 
and  special  precautions  to  ensure  a  const,  electro¬ 
magnetic  field,  data  are  tabulated  for  various 
electrolytes  of  the  same  sp.  conductivity.  Results 
are  in  good  agreement  with  calc.  vals.  N.  M.  B. 
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Magnetic  investigations  of  metallic  solutions  of 
sodium  in  ammonia.  E.  Huster  and  E.  Vogt 
(Physikal.  Z.,  1937,  38,  1004 — 1006). — The  magnetic 
properties  of  solutions  ranging  from  cone,  solutions 
showing  metallic  conduction  to  dil.  solutions  showing 
electrolytic  conduction  have  been  examined.  Cone, 
metallic  solutions  are  diamagnetic.  There  is  a 
transition  from  the  weak  paramagnetism  of  the 
degenerate  Na  electrons  to  a  strong  normal  para¬ 
magnetism  in  very  dil.  solutions.  Diamagnetism 
found  at  medium  concns.  is  ascribed  to  the  presence 
ofNa2.  A.  J.  M. 

Electrical  properties  of  aerosols.  D.  Beiscuer 
(Z.  Ver.  deut.  Ing.,  Verfahrenstech.,  1937,  90 — 93). — 
The  methods  involved  in  the  production  of  charged 
vapour  particles,  and  the  properties  exhibited  by  the 
charged  particles,  are  reviewed.  R.  B.  C. 

Peptisation  and  stabilisation  of  mineral  dusts. 
K.  Samochvalov  (J.  Phys.  Chem.  Russ.,  1937,  10, 
489 — 494 ;  cf.  A.,  1937,  I,  180). — The  stabilisation 
and  peptisation  of  air  suspensions  of  MgO,  apatite, 
and  nepheline  by  H20,  octyl  alcohol,  oleic  acid,  and 
C6Hq  vapours  have  been  examined.  There  is  a 
parallelism  between  the  stabilising  action  and  the 
dipole  moment  of  the  stabiliser.  If  the  vapour  of  a 
substance  with  high  dipole  moment  is  introduced 
into  a  non-polar  medium  such  as  air,  the  polar 
substance  undergoes-  oriented  adsorption  on  the 
dispersed  particles  and  so  stabilises  the  dispersion. 

R.  C. 

Highly  polymerised  compounds.  CLXXXIII. 
Polydispersity  and  multimolecularity.  G.  V. 
Schulz  (Z.  Elektrochem.,  1938,  44,  102 — 104). — 
Distinction  is  drawn  between  polydisperse  and 
multimol.  states.  The  latter  term  is  restricted  to 
substances  of  high  mol.  wt.,  whilst  the  former  applies 
to  colloidal  solutions  containing  particles  of  various 
dimensions,  and  therefore  includes  multimol.  systems 
(polystyrenes  etc.).  J.  W.  S. 

Colloidal  sulphur  prepared  by  decomposition 
of  aqueous  hydrogen  sulphide,  and  its  reaction 
with  colloidal  mercury.  N.  Sat  a  (Bull.  Chem. 
Soc.  Japan,  1937,  12,  536—544;  cf.  A.,  1936,  1460). 
— S  sols  have  been  prepared  by  heating  narrow- 
necked  containers  above  the  liquid.  The  stability  of 
the  sols-(i)  after  exposure  to  ultrasonic  radiation  for 
1  min.,  (ii)  after  boiling  for  2  min.,  and  (iii)  after 
successive  application  of  (ii)  and  (i)  has  been  compared 
with  that  of  the  original  sols.  The  behaviour  of  the 
sols  towards  colloidal  Hg  is  described.  I.  Me  A. 

Colloid  formation  and  electrophoretic  pheno¬ 
mena  on  metals.  L.  I.  Beliaev  (Compt.  rend. 
Acad.  Sci.  U.R.S.S.,  1937,  17,  103— 106).— The 
artificial  formation  of  films  and  coatings  by  the 
immersion  of  Cu,  Ag,  or  Fe  in  Au  or  Prussian-blue 
sols,  and  the  effect  of  these  films  on  the  electrophoretic 
phenomena  at  a  metal-liquid  interface,  are  described. 

K.  S. 

Rapid  determination  of  the  gold  content  of 
gold  sols.  S.  W.  Pennycuick  and  C.  E.  Wool- 
cock  (Austral.  J.  Exp.  Biol.,  1937,  15,  423 — 428). — 
A  simplified  method  of  measuring  the  Au  content  of 
Au  sols  is  described  which  involves  the  direct 
M  (a.,  I.) 


titration  of  the  sol  with  KCN.  The  method  appears 
to  bo  applicable  to  all  Au  sols,  and  has  been  tested 
on  neutral  and  alkaline  Bredig  sol,  and  sols  reduced 
by  P,  tannin,  and  CH20.  D.  M.  N. 

London-van  der  Waals  forces  in  colloidal 
systems.  H.  C.  Hamaker  (Rcc.  trav.  chim.,  1938, 
57,  61 — 72  ;  cf.  A.,  1938,  I,  14). — These  forces  are 
discussed  in  relation  to  the  long-range  attraction 
between  colloidal  particles  on  the  assumption  that 
the  forces  depend  on  the  diameter  and  the  distance 
between  the  particles.  The  distance  at  which  the 
potential  energy  corresponding  with  these  forces  is 
equal  to  the  kinetic  energy  of  the  Brownian  motion 
is  defined  as  the  range,  and  is  normally  0*06 — 0*5 
times  the  diameter  of  the  smallest  particle,  whereas 
the  size  of  the  second  particle ,  is  relatively  unim¬ 
portant.  Definitions  of  range  for  larger  particles  are 
also  discussed  and  it  is  shown  that  the  concept  of 
range  will  depend  on  the  size  of  the  particles. 

K.  W.  P. 

Dielectric  constant  and  particle  size.  Chlorin¬ 
ated  rubber  solutions.  N.  M.  Lx  and  J.  W. 
Williams  (J.  Physical  Chem.,  1937,  41,  1171—1181). 
— An  attempt  is  made  to  calculate  the  particle  size 
of  chlorinated  rubber  (Cl  59 — 66%)  dissolved  in  C0H0 
and  in  CC14  from  measurements  of  e  at  different 
frequencies  (XX  17 — 600  m,).  At  moderate  concns. 
there  is  evidence  of  polarisation  due  to  rotation  of 
macromols.  about  their  long  axes.  The  mol.  wt.  calc, 
from  the  dispersion  of  e  is  of  the  same  order  of 
magnitude  as  that  calc,  from  diffusion  data.  An 
additional  polarisation  contribution  to  e  is  ascribed 
to  the  restricted  rotation  of  recurring  groups  within 
the  macromol.,  but  no  dispersion  of  this  contribution 
could  be  detected.  The  dipole  moment  of  the 
chlorinated  rubber  unit  is  about  12  x  l(h18  e.s.u. 

F.  L.  U. 

Variation  of  the  internal  friction  of  lyophilic 
colloids.  I.  Some  properties  of  concentrated 
lyophilic  emulsions  and  suspensions.  C.  Rossi 
(Gazzetta,  1937,  67,  691 — 708). — Measurements  of 
the  internal  friction  of  vaseline  oil  and  bitumen 
emulsions  and  also  bentonite  suspensions  by  means 
of  a  rotating-cylinder  viscosimeter  have  been  made. 
In  some  cases  the  mean  internal  friction,  7c,  obeys  the 
relationship  w  =  -j-  A/n,  where  is  the  val.  of 

7T  for  very  large  vals.  of  G  (the  no.  of  revolutions  per 
min.  of  the  outer  cylinder)  and  A  is  a  const.  For  the 
vaseline  oil  emulsions  K  approaches  a  const,  val.  for 
large  vals.  of  G.  0.  J.  W. 

Depolarisation  of  light  transmitted  by  colloidal 
solutions.  A.  Boutaric  and  L.  Bernard  (Ann. 
Soc.  Sci.  Bruxelles,  1937,  57,  284 — 290). — Data  are 
presented  for  colloidal  solutions  of  As2S3,  Fe203,  and 
clay,  flocculated  by  the  addition  of  electrolytes. 
The  connexion  between  the  degree  of  depolarisation 
and  the  progress  of  flocculation  is  discussed. 

N.  M.  B. 

Dynamic  birefringence  of  colloids  (Maxwell 
effect).  Influence  of  solvent.  G.  Sadron  (J. 
Phys.  Radium,  1937,  [vii],  8,  481 — 488). — Mathe¬ 
matical.  The  birefringence  of  particles  having  the 
form  of  ellipsoids  of  revolution  suspended  in  a  liquid 
is  calc,  by  Langevin’s  method ;  it  can  be  expressed  as 
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the  sum  of  two  terms  which  depend  on  the  optical 
and  geometrical  anisotropy,  respectively,  of  the 
particle.  Results  are  given  for  a  no.  of  org.  solutions 
and  show  good  agreement  with  experiment.  The 
inversion  of  sign  of  the  Maxwell  effect  for  certain 
solutions  is  explained.  N.  M.  B. 

Stability  of  colloidal  solutions.  H.  R.  Kruyt 
(Bull.  Soc.  chim.,  1937,  [v],  4,  1925 — 1941). — A 
lecture. 

Two  possible  orientations  of  colloidal  goethite 
in  a  magnetic  field.  (Mlles.)  W.  Heller  and  G. 
Qulmfe  (Compt.  rend.,  1938,  206,  64 — 66;  cf.  A., 
1933,  461). — The  change  of  sign  of  the  magneto¬ 
optical  anisotropy  of  colloidal  a-FeO*OH  which 
occurs  on  change  of  temp,  is  due  to  a  change  in  the 
orientation  of  the  particles.  The  optical  anisotropy 
shows  only  slight  variations  with  temp. 

A.  J.  E.  W. 

Influence  of  the  orientation  of  non-spherical 
colloidal  particles  on  their  velocity  of  aggrega¬ 
tion.  (Mlles.)  W.  Heller  and  G.  Quimfe  (Compt. 
rend.,  1937,  205,  1394—1396;  cf.  A.,  1938,  I,  28, 
30). — The  rate  of  coagulation  of  a  thixotropic 
a-FeOOH  sol  has  been  found  to  increase  appreciably 
on  the  application  of  a  magnetic  field  of  27,600 
gauss.  The  effect  is  attributed  to  orientation  of  the 
particles,  which  facilitates  ordered  coagulation. 

A.  J.  E.  W. 

Potential  curves  as  a  basis  for  the  discussion 
of  colloid  phenomena.  H.  C.  Hamaker  (Chem. 
Weekblad,  1938,  35,  47 — 55). — A  review  and  dis¬ 
cussion  of  work  previously  published  (A.,  1937,  I, 
78, 409).  ‘  F.  L.  U. 

[Hydrophobic  colloids.]  Influence  of  Brown¬ 
ian  movement  on  potential  curves.  H.  de  Bruun 
(Chem.  Weekblad,  1938,  35,  56 — 57 ;  cf.  preceding 
abstract). — Calculation  of  the  difference  of  potential 
energy  between  parallel  and  anti -parallel  moving 
pairs  of  particles  shows  a  probability  in  favour  of 
parallel  motion.  The  effect  of  this  on  the  attraction 
potential  curve  is  considered.  F.  L.  U. 

Double  layer  and  stability  of  lyophobic  colloids. 
E.  W.  J.  Verwey  (Chem.  Weekblad,  1938,  35, 
70 — 78).- — A  general  discussion  (cf.  A.,  1936,  286, 
934,  1067).  F.  L.  U. 

Counter  ion  exchange  with  lyophobic  colloids. 
H.  J.  C.  Tendeloo  (Chem.  Weekblad,  1938,  35, 
79 — 87). — A  discussion  of  base  exchange  in  clavs  (cf. 
A.,  1935,  32,  930;  B.,  1936,  834).  F.  L.  U. 

Hydrophobic  colloids.  H.  R.  Kruyt  (Chem. 
Weekblad,  1938,  35,  44 — £7). — The  properties  of  the 
electric  double  layer  are  discussed.  F.  L.  U. 

Absorption  and  scattering  of  light  in  hydro- 
phobic  colloids.  II.  Experimental  test  of  Mie’s 
theory.  F.  B.  Gribnau  (Kolloid-Z.,  1938,  82, 
15 — 23;  cf.  A.,  1937,  I,  78). — Extinction  coeffs.  of 
sols  of  Au,  Se,  and  mastic  have  been  measured  in  the 
range  XX  4500—7000  a.  The  results  agree  with  those 
calc,  from  Mie's  theory.  When  strict  precautions 
•  are  used,  Au  and  Se  sols  of  a  given  dispersity  are 
reproducible,  provided  the  dispersity  is  not  too  low. 
Absorption  by  multidisperse  sols  of  Au  and  Se 


prepared  by  mixing  unidisperse  sols  is  additive  and 
agrees  with  theory.  There  is  evidence  that  the 
absorption  curves  for  colloidal  Se  merge  continuously 
into  that  for  Se  in  true  solution.  F.  L.  U. 

Chemistry  of  colloid-colloid  reactions.  VI. 
Mechanism  of  protective  action  of  higher  carbo¬ 
hydrates.  W.  Pauli  and  W.  Kitaj  (Kolloid-Z., 
1938,  82,  43 — 58;  cf.  A.,  1934,  598). — The  protective 
action  of  gum  arabic  (I)  and  dextrin  (II)  on  sols  of 
Sb2S3  and  FeO*OH  has  been  studied  by  coagulation 
experiments  with  the  sols  alone,  and  in  the  presence  of 
coagulating  ions,  K*,  Ba'\  La’"*,  and  Cl',  S04", 
[Fe(CN)6]"'.  Protection  of  Sb2S3  is  observed  at 
about  the  same  concn.,  5  X  10"®%,  of  (I)  and  (II), 
and  is  complete  at  0*01 — 0*1%.  With  FeO*OH 
much  higher  concns.  are  needed  for  protection,  and  a 
sensitising  effect  towards  electrolytes  is  shown  by 
(I)  but  not  by  (II).  Reversible  coagulation  in  the 
absence  of  electrolytes  is  also  observed.  The  results 
are  explained  with  reference  to  the  physico-chemical 
constitution  of  the  protective  colloids.  F.  L.  U. 

Liesegang  rings  in  non-gelatinous  media.  III. 
V.  Gore  (Kolloid-Z.,  1938,  82,  79—87;  cf.  A.,  1936, 
1338). — Liesegang  rings  have  been  obtained  with 
Hgl2,  Ag2Cr04,  and  AgBr  in  the  presence  of  ungela¬ 
tinised  starch,  and  with  these  and  other  insol.  salts  in 
a  large  no.  of  inorg.  colloidal  solutions.  F.  L.  U. 

Liesegang  rings  from  uric  acid,  H.  Knoll 
(Kolloid-Z.,  1938,  82,  76 — 79). — Liesegang  rings  are 
developed  when  HC1  diffuses  into  gelatin  containing 
N a  urate.  The  rings  are  gradually  broken  up  by  the 
growth  of  crystals.  F.  L.  U. 

Variations  in  viscosity  of  cellulose  nitrate  sols. 
A.  A.  Morozov  and  A.  V.  Pamfilov  (J.  Gen.  Chem. 
Russ.,  1937,  7,  2154— 2166).— The  t]  of  COMe2  sols  of 
cellulose  nitrate  does  not  vary  with  time  in  those 
cases  in  which  structural  vj  is  absent.  Where  this  is 
present,  the  general  tq  falls  with  time,  as  a  result  of 
disappearance  of  the  structure  of  the  sols,  but  not  of 
depolymerisation.  R.  T. 

Dielectric  investigations  on  cellulose  deriv¬ 
atives  in  organic  liquids.  VIII.  Effect  of  tem¬ 
perature  on  the  dipole  moments  of  the  acetates 
of  cellulose,  cellobiose,  and  glucose.  IX.  Com¬ 
parison  of  the  dielectric  properties  of  the  tri- 
acetates  of  starch  and  cellulose.  X.  Benzene 
solutions  of  tribenzylcellulose.  XI.  Benzene 
solutions  of  cellulose  tripalmitate .  S.  Lee  and 
I.  Sakurada  (J.  Soc.  Chem.  Ind.  Japan,  1937,  40, 
425 — 426b). — VIII.  In  solution  in  C6H6  or  CHC13 
the  dipole  moments  of  all  three  substances  increase 
with  rising  temp. ;  this  is  ascribed  to  the  restricted 
rotation  of  the  Ac  groups.  The  effect  of  temp,  on  the 
moments  of  ethyl-  and  benzyl-cellulose  is  now  ascribed 
to  restricted  rotation  of  the  alkyl  groups. 

IX.  At  all  the  temp,  used  the  dipole  moments  of  the 
triacetates  of  starch  and  cellulose  are  the  same  when 
expressed  in  terms  of  the  C6  unit.  This  is  probably 
due  to  the  moment  of  each  thread  mol.  being  the 
same  as  that  of  the  C6  unit. 

X.  The  dipole  moment  of  tribenzylcellulose  is  > 
that  of  dibenzylccllulose  and  increases  with  rising 
temp. 
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XI.  The  dipole  moment  of  cellulose  tripalmitate  is 
only  slightly  >  that  of  the  triacetate,  and  increases 
with  rising  temp.  A.  G. 

Chromatography  of  cellulose  acetates.  G.  R. 
Levi  and  A.  Giera  (Gazzetta,  1937,  67,  719 — 723). — 
Investigation  by  means  of  the  chromatographic 
technique  shows  that  cellulose  diacetate  is  fractionally 
adsorbed  from  solution  by  animal  charcoal.  The 
adsorption  is  greatest  with  the  least  viscous  mols. 
With  cellulose  triacetate  the  adsorption  is  of  the  same 
order  of  magnitude,  but  in  this  case  it  is  not  accom¬ 
panied  by  fractionation.  It  would  seem  that  pure 
a- cellulose  is  not  a  mixture  of  mols.  differing  in  size 
or  in  the  degree  of  polymerisation.  0.  J.  W. 

Action  of  calcium  oxide  on  cellulose  acetate 
solutions.  S.  Pafkov  (J.  Pliys.  Chem.  Russ.,  1937, 
10,  418 — 427). — The  viscosity  of  cellulose  acetate 
(I)  solution  is  the  lower  the  smaller  is  the  ash  content. 
CaO  causes  gelation  of  (I)  solutions,  followed,  after  a 
time,  by  syneresis.  Assuming  that  the  min.  amount 
of  CaO  sufficient  to  cause  gelatinisation  corresponds 
with  1  mol.  per  principal  valency  chain  it  is  calc,  that 
the  min.  mol.  wt.  of  (I)  is  15,000,  a  val.  of  the  same 
order  of  magnitude  as  those  obtained  by  other  methods. 
The  CaO  probably  reacts  with  the  terminal  groups  of 
the  chains.  R.  C. 

Mechanism  of  deformation  and  fine  structure 
of  .  hydrous  cellulose.  III.  Mechanism  of  de¬ 
formation  and  swelling  anisotropy  in  hydrous 
cellulose  gels  of  different  degrees  of  swelling. 
P.  H.  Hermans  and  A.  J.  de  Leettw  (Kolloid-Z., 
1938,  82,  58 — 67 ;  cf.  A.,  1938, 1,  79). — Measurements 
of  anisotropy  produced  in  the  extension  of  partly 
swollen  isotropic  gels  show  that  little  orientation  of  the 
fibrous  network  occurs  when  the  cellulose  is  air-dry  or 
only  slightly  swollen.  Fully  swollen  gels  in  which 
HoO  has  been  replaced  successively  by  EtOII,  xylene, 
and  Et20  become  white  and  opaque  on  exposure  to 
air,  but  still  retain  60%  of  their  wt.  of  Et20  after 
heating  3  hr.  at  105°.  Extension  of  aero-  and  organo¬ 
gels  is  accompanied  by  an  orientation  of  the  fibrous 
network  less  complete  than  in  the  hydrogels,  whereas 
with  air-dried  gels  rupture  of  the  internal  structure 
and  the  development  of  air  spaces  occur.  F.  L.  U. 

Silicic  acid  gels.  VIII.  Time  of  set  of  gels 
containing  strong  acids.  C.  R.  Hurd,  K.  J. 
Frederick,  and  C.  R.  Haynes  (J.  Physical  Chem., 
1938,  42,  85 — 93;  cf.  A.,  1937,  I,  461). — A  linear 
relation  exists  between  log  (time  of  set)  and  pK, 
and  between  log  (time  of  set)  and  1/abs.  temp.,  for 
silicic  acid  in  presence  of  HC1,  HN03,  or  H^SO^j  over 
the  range  px  3 — 5.  The  results  are  discussed  with 
reference  to  the  mechanism  of  setting.  F.  L.  U. 

Studies  of  dilute  solutions  of  gelatin  by  X-rays. 
I.  F.  Hirata  (J.  Chem.  Soc.  Japan,  1936,  57,  43 — 
52). — The  diameter  of  the  pattern  obtained  with 
2— 4  5%  aq.  gelatin  changes  with  px  and  is  a  max.  at 
the  isoelectric  point.  Cn.  Abs.  ( e ) 

Properties  and  structure  of  organic  thixotropic 
gels.  R.  Kandeeaki,  G.  Kikodze,  and  N.  Doeidze 
(J.  Phys.  Chem.  Russ.,  1937,  10,  524 — 533). — For 
the  thixotropic  gelation  of  agar  and  gelatin  sols  there 
is  an  optimum  temp.,  which  rises  with  increasing  concn. 


The  viscosity-temp,  curves,  measured  with  rising 
temp.,  have  a  max.  at  this  point.  Gelation  is  not 
solely  due  to  solvation,  for  if  sols  capable  of  gelation 
are  stirred  during  cooling  gelation  may  be  absent, 
or  a  solid,  non -elastic,  loose  mass  (“  false  gel  ”)  may 
be  formed.  The  gelatinous  character  of  the  latter  is 
due  solely  to  increase  in  the  vol.  concn.  by  increased 
solvation  on  cooling.  The  elasticity  of  a  true  gel  is 
due  to  its  organised  structure,  and  the  formation 
of  such  a  gel  may  be  either  impeded  or  promoted  by 
solvation.  Any  system  capable  of  forming  a  true 
gel  with  H20  may  exhibit  thixotropy  under  favourable 
conditions  of  temp,  and  concn.  Ultramicroscopic 
study  has  confirmed  tho  results  of  viscosimetric 
measurements,  and  shown  that  agar  and  gelatin 
form  gels  by  the  linking  up  of  granules,  which  probably 
have  a  honeycomb  structure.  R,  0. 

Protein  structure  and  water  absorption.  D.  J. 
Leoy^d  (J,  Physical  Chem.,  1938,  42,  1 — 10). — The 
swelling  of  gelatin  and  tissue-proteins  is  compared  and 
discussed.  F.  L.  U. 

Fugacities  in  gas  mixtures.  I.  R.  Krichevsky 
(J.  Amer.  Chem.  Soc.,  1937,  59,  2733 — 2737).—, 
An  equation  embodying  Rartlett’s  rule  (A.,  1928, 
698)  is  deduced  and  used  to  calculate  activities  of  the 
components  in  C2H4-A  and  H2-N2  mixtures  at 
pressures  up  to  125  and  1000  atm.,  respectively. 
On  the  assumption  that  the  activity  calc,  by  Rartlett’s 
rule  is  the  geometric  mean  of  the  true  val.  and  that 
calc,  by  the  Lewis-Randall  rule,  the  computed  vals. 
for  the  above  mixtures  are  within  2 — 5%  of  the 
true  vals.  F.  L.  U. 

Thermodynamics  of  solid  bodies.  A.  Oeander 
(Svensk  Kem.  Tidskr.,  1937,  49,  304 — 316).-- 
Applications  of  thermodynamic  principles  to  alloys 
are  described.  The  phase  relations  of  the  alloys 
Cd-Au  and  Cd-Cu  have  been  deduced  from  entropy 
data.  M.  H.  M.  A. 

Dissociation  constants  of  heavy  water  and  of 
electrolytes  dissolved  in  it.  G.  Schwarzenbach 
(Z.  Electrochem.,  1938,  44,  46 — 53). — The  dissociation 
consts.  of  various  acids  and  bases  in  D20  are  com¬ 
pared  with  those  in  H20.  The  relative  effects  of 
D-substitution  and  of  solvent  influence  are 
discussed.  J.  W.  S. 

Dissociation  constant  of  mandelic  acid  in 
water.  W.  H.  Ranks  and  C.  W.  Davies  (J.C.S., 
1938,  73 — 78). — Conductivity  data  for  aq.  solutions 
of  Xa  mandclate  (I)  and  r-  and  ^-mandelic  acid  at 
24-915°  yield  a  val.  3-88  x  Iff4  for  the  true  dis¬ 
sociation  const.  (7v)  of  the  acid.  (I)  is  a  normal, 
completely  dissociated  salt.  Solutions  of  the  Ra 
salt  have  low  conductivities  and  it  is  suggested  that 
these  contain  appreciable  concns.  of  0H*CHPlrC02Ra‘ 
ion,  for  which  it  is  deduced  that  K  =  0-17.  The 
adsorption  of  the  acid  on  paraffin  wax  has  been 
studied  bv  conductometric  measurements.  The  area 

mj 

occupied  by  1  mol.  of  acid  in  the  complete  unimol. 
layer  is  5-9  X  10~16ft  sq.  cm.,  where  n  is  the  ratio  of 
the  true  area  of  the  surface  to  the  measured  area. 

J.  W.  S. 

Dissociation  of  benzoic  acid  in  ethyl  alcohol. 
H.  Varsela  (Z.  physikal.  Chem.,  1937,  181,  221 — 
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229). — The  dissociation  const,  of  BzOH  has  been 
determined  in  EtOH  (99-67%)  with  varying 
[NaCl]  by  measurement  of  its  buffering  action,  and 
the  thermodynamic  dissociation  const,  and  mean 
ionic  diameter  are  calc.  The  variation  of  the  activity 
coeffs,  with  concn.  cannot  be  explained  on  the  ordinary 
Debye-Hiickel  theory.  The  thermodynamic  dis¬ 
sociation  const.,  derived  from  data  for  BzOH  in 
EtOH  without  addition  of- NaCl,  is  in  accord  with  the 
val.  obtained  for  solutions  containing  NaCl. 

J.  W.  S. 

Solutions  of  cellulose. — See  A.,  II,  45. 

Individual  activity  coefficients  of  ions.  S. 
Kaneko  (J.  Chem.  Soc.  Japan,  1936,  57,  10 — 11) 

Ch.  Abs.  (e) 

Activity  coefficients  of  potassium  chloride  and 
of  calcium  chloride.  E.  A.  Guggenheim  and 
L.  A.  Wiseman  (Phil.  Mag.,  1938,  [vii],  25,  45—48).— 
The  formula;  previously  derived  (cf.  A.,  1935,  446; 
1936,  1204)  for  the  activity  coeff.  of  an  electrolyte  are 
applicable  to  the  activity  data  of  Shedlovsky  and 
Maclnnes  for  KC1  and  CaCl2  (cf.  A.,  1937,  I,  242). 

C.  R.  H. 

Solubility  and  dissociation  of  quinhy  drone. 
A.  Berthoud  and  (Mlle.)  S.  Kunz  (Helv.  Chiin. 
Acta,  1938,  21,  17 — 22). — The  solubility  has  been 
determined  at  15°,  25°,  and  35°,  alone,  in  presence 
of  0-002n-HC1,  and  in  various  quinol  solutions. 
The  vals,  of  the  dissociation  const,  for  the  change  into 
quinol  and  quinone  are  0*223,  0*259,  and  0*291, 
respectively,  and  the  heat  of  dissociation  is  2350 
g.-cal.  per  g.-mol.  J.  W.  S. 

Determination  of  dissociation  constants,  solu¬ 
bilities,  and  distribution  coefficients  of  panto¬ 
caine  and  novocaine  bases.  J.  Eisenbrand  and 
H.  PicnER  (Arch.  Pharm.,  1938,  276,  1 — 17). — 
The  first  and  second  dissociation  consts.  have  been 
calc,  from  data  obtained  by  the  use  of  a  glass  electrode 
and  from  changes  in  the  ultra-violet  absorption. 
The  calc,  solubilities  in  H20  and  distribution  coeffs. 
between  Et20  and  H20  at  varying  pn  agree  well  with 
the  results  of  direct  measurements.  R.  S.  C. 

Exchange  between  light  and  heavy  oxygen.  I. 
Oxygen  interchange  between  sulphate  ions  and 
water.  S.  C.  Datta,  J.  N.  E.  Day,  and  C.  K. 
Ingold  (J.C.S.,  1937,  196S— 1971).— By  heating  H20 
containing  >  the  normal  content  of  H2180  (d  8S 
p.p.m.  >  for  ordinary  H20)  with  ordinary  anhyd. 
Na2S04  or  Na2S04  containing  excess  of  180  with 
ordinary  H20  it  has  been  shown  that  H20  and  S04" 
ions  interchange  their  O  atoms,  the  reaction  being 
catalysed  by  OH'.  It  is  suggested  that  the  exchange 
depends  on  the  partial  or  complete  temporary  in¬ 
clusion  of  a  pair  of  electrons  belonging  to  a  foreign 
O  atom  in  the  central  valency  shell  of  the  S04"  ion. 
This  view  is  in  accord  with  the  fact  that  the  highly 
nucleophilic  OH'  ion  is  a  much  more  effective  reagent 
for  the  exchange  than  the  feeblv  nucleophilic  Ho0 
mol.  w  J.  W.  S.“ 

Equilibria  in  cadmium  iodide  solutions.  R.  G. 
Bates  and  W.  C.  Vosbtjrgh  (J.  Amer.  Chem.  Soc., 
1938,  60,  137— 141).— Em.f.  data  for  the  cell 
Cd(Hg)]CdI2(m)]CdI2(m),Hg2I2]Hg,  with  0*01 — 0-02m- 


Cdl2  and  with  additions  of  varying  amounts  of  CdS04 
or  Ivl  to  the  electrolyte,  have  been  determined  at  30°. 
The  results  are  explained  by  assuming  that  the 
solutions  contain  non-ionised  Cdl2,  Cdl*,  and  a  complex 
anion  (Cdl3'  or  Cdl4") ;  the  corresponding  equilibrium 
consts.  have  been  calc.  E.  S.  H. 

Spontaneous  emulsification  and  reactions 
overshooting  equilibrium.  J.  W.  McBain  and 
Ts-Ming  Woo  (Proc.  Roy.  Soc.,  1937,  A,  163,  182 — 
188). — A  study  of  spontaneous  emulsification  in  the 
absence  of  mechanical  stirring  leads  to  the  conclusion 
that  the  effect  is  due  partly  to  local  movements 
resulting  from  lowered  surface  tension.  An  important 
factor  is  the  collision  of  mols.  in  diffusing  columns 
which  carry  other  mols.  with  them.  G.  D.  P. 

System  magnesium  oxide-water.  R.  Jagitsoh 
(Z.  physikal.  Chem.,  1937,  181,  215— 220).— The 
hydration  of  MgO  has  been  studied  gravimetrically 
and  by  Hahn’s  emanation  method.  In  moist  air 
(partial  pressure  of  H20  16  mm.)  the  process  occurs 
in  two  stages;  a  rapid  surface  absorption  occurs 
until  about  1*4%  of  H20  has  been  absorbed  and  this  is 
followed  by  a  slower  process,  which  for  MgO  prepared 
by  heating  Mg(OH)2  at  640°  is  half  complete  in  430 
min.  and  finally  yields  a  product  of  the  composition 
Mg0,l*5H20.  Both  processes  follow  laws  of  the  form 
dcjdt  =  &(Ca3  —  ct)y  where  c  =  [H20]  in  the  solid. 
The  velocities  of  both  processes  and  the  total  amount 
of  H20  absorbed  decrease  with  rise  of  temp,  of  ignition 
of  the  MgO.  From  the  amount  of  H20  absorbed  in 
the  first  stage,  and  neglecting  capillary  condensation, 
the  surface  of  MgO  ignited  at  640°  is  calc,  to  be  4*5  X 
105  sq.  cm.  per  g.  J.  W.  S. 

Dissociation  pressures  of  deuterates  of  cupric 
sulphate  and  of  strontium  chloride.  F.  T.  Miles 
and  A.  W.  C.  Menzies  (J.  Amer.  Chem.  Soc.,  1938,  60, 
S7 — 90). — Data  for  the  systems  CuS04,5D20 
CuS04,3D20  and  SrCl2,6D20  SrCl2,2D20  at  25 — 

60°  are  recorded  and  compared  with  dissociation 
pressures  for  the  corresponding  hydrates.  The  related 
heat  vals.  are  calc.  E.  S.  H. 

M.-p.  diagram  of  system  sodium  pyrophos¬ 
phate-sodium  chloride.  S.  I.  Skljarenko  and 

l.  E.  Krauze  (J.  Phys.  Chem.  Russ.,  1937,  10,  449 — 

451). — A  diagram  differing  appreciably  from  Lo 
Chatelier’s  (A.,  1S94,  ii,  272)  has  been  obtained.  The 
eutectic  temp,  is  724°.  R.  C. 

Boundary  of  the  softening  interval  of  the 
binary  system  Na2B407-B203.  A.  A.  Leonteva 
(J.  Phys.  Chem.  Russ.,  1937,  10,  279 — 282). — The 
max.  temp.  (487°)  corresponds  with  Na20,3B203. 
Another  max.  (425°)  occurs  at  18  mol.-%  Na2B407. 
The  temp,  given  for  Na2B407  and  for  B203  are  438° 
and  250°,  respectively.  J.  J.  B. 

Physicochemical  study  of  the  system  LiN03- 
NB^.  M.  A.  Portnov  and  N.  K.  Dra,Evrrscn  (J. 
Gen.  Chem.  Russ.,  1937,  7,  2149 — 2153). — The  fusion 
diagram  for  the  system  LiN03-NH3  suggests  the 
formation  of  LiN03,2NH3,  m.p.  14*5C,  LiN03,4NH3, 

m. p.  5*8°,  and  LiN03,SNH3,  m.p.  — 62°.  The 

d-  and  conductivity-composition  curves  are  given. 
The  decomp,  potential  of  LiN03  falls  from  5*2  v.  at 
—40°  to  4-0  v.  at  25°.  R.  T. 
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System  K2Si03-Si02.  F.  C.  Kracek,  N.  L. 
Bowen,  and  G.  W.  Morey  (J.  Physical  Chem.,  1937, 
41,  1183 — 1193). — Equilibrium  data  relating  to  the 
liquidus  have  been  redetermined  (cf.  A.,  1930,  162). 
Reversible  inversions  occur  at  592° ±2°  near  K2Si409 
and  at  594^2°  near  K2Si205.  The  latent  heat  of  the 
latter  inversion  is  1*2^0  *5  g.-cal.  per  g.  Preps,  in  the 
disilicate  region  are  extremely  hygroscopic  at  temp, 
up  to  500°.  Omission  of  stringent  precautions  to 
prevent  access  of  H20  vapour  lead  (as  in  the  previous 
work)  to  discrepancy  between  the  analytic  and  syn¬ 
thetic  compositions,  and  to  incorrect  liquidus  temp, 
resulting  from  the  formation  of  large  crystals  and 
consequent  lack  of  homogeneity.  F.  L.  U. 

Thiosilicates.  II.  Thiosilicates  of  lead,  sil¬ 
ver,  and  thallium.  G.  G.  Monselise  (Gazzetta, 
1937,  67,  748—750;  cf.  A.,  1937,  I,  92).— A  thermal 
study  of  the  systems  PbS-SiS2  and  Ag2S-SiS2  con¬ 
firms  the  existence  of  the  compounds  3PbS,2SiS2, 
4Ag2S,SiS2,  and  3Ag2S,2SiS2.  O.  J.  W. 

Equilibrium  diagram  of  the  system 
Ca0,Al203,2Si02-Ca0,Ti02.  U.  Nishioka  (Kinz.- 
no-Kenk.,  1935,  12,  537 — 542). — Tho  diagram  is  of 
the  simple  eutectic  type  (eutectic  point  1350°,CaO,TiO2 
35%).  Tho  system  2Ca0,Al203,Si02-Ca0,Ti02,Si02 
is  not  a  stable  pseudo-binary  system.  Cn.  Abs.  (e) 

System  sulphuric  acid-ethers.  I.  System 
sulphuric  acid-methyl .  ether.  S.  K.  K.  Jatkar 
and  N.  G.  Gajendragad  (J.  Indian  Inst.  Sci.,  1937, 
20,  A,  87 — 93). — The  viscosity  at  25°  shows  no  max.  at 
H2S04,Me20.  Conductivity  data  for  mixtures  of 
H2S04  with  Me20  and  Et20  suggest  that  the  con¬ 
ductivity  is  attributable  to  H20  formed  as  a  result  of 
sulphonation.  D.  F.  R. 

Equilibrium  in  the  system  benzoic  and  hippuric 
acids,  glycine,  and  water.  C.  L.  Ingersoll  and 
G.  H.  Burrows  (J.  Amer.  Chem.  Soc.,  1938,  60, 13G — 
137). — Data  are  recorded  for  136°,  184°,  and  194°.  The 
calc,  heat  of  hydrolysis  of  hippuric  acid  is  —7850 
g.-cal.  E.  S.  H. 

Freezing  of  solutions  as  a  method  of  studying 
some  problems  of  pure  chemistry.  XI.  Crystal- 
liquid  equilibria .  in  mixtures  containing  the 
antipodes  of  a-bromopropionic  acid  and  of 
alanine.  J.  Timmermans  and  J.  Jaff6  (Bull.  Soc. 
chim.  Belg.,  1937,  46,  471 — 502). — The  f.-p.  curves 
for  systems  containing  one  of  the  optical ly-active 
forms  of  CHMeBr‘C02H  (I)  and  of  NH2;CHMe-C02H 
(II)  together  with  another  optically-active  substance 
have  been  studied.  As  a  rule  replacement  of  one  of 
the  constituents  by  its  optical  enantiomeride  does  not 
change  the  form  of  the  curvo,  but  differences  aro  found 
in  the  following  cases  :  Z-malic  acid  and  Z-asparagine 
both  yield  eutectics  with  the  cZ-form  of  (I)  but  show 
compound  formation  with  the  Z-form;  the  Z-form  of 
(I)  gives  a  compound  with  Z-chloromalic  acid  but  a 
eutectic  is  formed  with  cZ- chloromalic  acid ;  cZ-phenyl- 
glycollic  acid  forms  a  eutectic  with  the  cZ-form  of  (II) 
but  a  compound  is  obtained  with  the  Z-form.  On  tho 
assumption  that  the  formation  of  a  eutectic  implies  a 
greater  similarity  of  configuration  than  does  the  form¬ 
ation  of  a  compound,  the  authors  arrive  at  conclusions 
which  agree  in  general  with  those  of  Freudenberg 
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(A.,  1928,  153,  735),  although  opposite  configurations 
are  assigned  to  (I)  and  to  malic  acid.  F.  J.  G. 

Equilibria  in  the  ternary  system  MgS04- 
Et0H-H20.  D.  N.  Tarasenkov  and  K.  Katz  (J. 
Gen.  Chem.  Russ.,  1937,  7,  2243 — 2245). — The 
solubility  of  MgS04  has  been  determined  in  0 — 71*6% 
aq.  EtOH,  at  25°  and  50°.  The  solid  phase  in  equili¬ 
brium  with  the  saturated  solutions  is  MgS04,7H20  at 
25°,  and  MgS04,6H20  at  50°.  Stratification  of  the 
S3'stems  takes  placo  within  the  range  4*1 — 60*38% 
EtOH  at  50°.  R.  T. 

Equilibria  in  the  ternary  systems  :  hexane- 
alcohol-water,  and  ci/cZohexane-alcohol-water. 
D.  N.  Tarasenkov  and  I.  A.  Paulson  ^  J.  Gen.  Chem. 
Russ.,  1937,  7,  2143 — 2148). — cycZoHexane  is  miscible 
in  all  proportions  with  94*4 — 100%  EtOH  at  0°,  and 
with  91*8 — 100%  EtOH  at  25°;  the  corresponding 
vals.  for  ?i -hexane  are  97*3 — 100%  EtOH  at  0°  and 
96*6—100%  EtOH  at  25°.  The  phase  diagrams  of  the 
systems  are  given  for  0°  and  25°.  R.  T. 

Solid-liquid  equilibria  in  systems  of  organic 
components.  VII.  Ternary  systems  with 
limited  miscibility  in  the  molten  state.  K. 
Hrynakowski  and  M.  Szmyt  (Z.  physikal.  Chem., 
1937,  181,  113—123 ;  cf.  A.,  1937,  1,  308).— The  m.p. 
surfaces  of  the  systems  sulphonal-CO(NH2)2-anti- 
pyrine  and  sulphonal-CO(NH2)2-salipyrine  have  been 
determined.  The  miscibility-gap  in  the  system 
sulphonal-CO(NH2)2  is  attributable  to  the  association 
of  CO(NH2)2.  R.  C. 

Reciprocal  salt  systems.  V.  A.  Plotnikov  and 
U.  I.  ScnvARTZMAN  (Mem.  Inst.  Chem.  Ukrain.  Acad. 
Sci.,  1937,  4,  137— 153).— The  system  AlCl3-SbBr3  is 
of  the  simple  type  with  a  eutectic  at  8*39  mol.-% 
A1C13  and  86° ;  on  the  other  hand  the  system  AlBr3- 
SbCl3  affords  evidence  that  this  is  transformed  into1 
the  reciprocal  system.  The  reciprocal  pairs  AlBr3- 
KC1  and  AlCl3-KBr  exhibit  no  sign  of  interchange, 
but  the  compounds  2AlBr3,KCl,  m.p.  83*5°,  AlBr3,KCl, 
m.p.  171°,  and  AlCl3,KBr,  m.p.  213°,  are  formed. 

K.  S. 

Equilibrium  diagram  of  the  system  iron- 
iron  sulphide-manganese  sulphide-manganese. 
R.  Vogel  and  W.  Hotop  (Arch.  Eiscnhuttenw., 
1937 — 1938, 11,  41 — 54). — In  the  Mn-MnS  system  the 
miscibility  gap  extends  from  0*3  to  33*5%  S  at 
1580° ;  MnS  melts  at  1600°il0°  and  forms  a  eutectic 
with  Mn  at  1230°  containing  very  little  MnS.  The 
liquidus  of  the  Fe-FeS-MnS-Mn  section  of  the 
Fe-Mn-S  system  established  by  earlier  workers  has 
been  confirmed.  The  crystallisation  conditions  are 
determined  by  two  maximal  lines  of  three-phase 
equilibrium,  one  at  1600°  between  liquid  sulphide,, 
Fe-Mn  solid  solution,  and  a  sulphide-metal  solid 
solution,  and  one  at  1570°  between  a  eutectio  liquid, 
MnS-FeS  solid  solution,  and  Fe-Mn  solid  solution. 
At  1000°  there  is  a  eutectic  4-phase  plane  the  ternary 
eutectic  point  of  which  is  practically  identical  with  the 
binary  eutectic  point  of  the  Fe-FeS  system.  Space 
models  of  the  whole  system  and  sections  through 
various  parts  are  reproduced,  together  with  char¬ 
acteristic  micrographs  of  the  structure.  A.  R.  P. 
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Chemistry  of  sulphur  dioxide  reduction. 
Thermodynamics.  R.  Lepsoe  (Ind.  Eng.  Chem., 
1938,  30,  92 — 100). — The  v.p.  of  various  forms  of 
gaseous  S  in  equilibrium  with  molten  and  solid  S, 
and  the  equilibria  corresponding  with  the  reduction  of 
S02  by  CS2,  H2S,  C,  CO,  H2,  and  CH4,  are  calc,  from 
thermodynamical  data.  I.  C.  R. 

Thermodynamic  data  for  gaseous  sulphur 
compounds.  A.  V.  Avdeeva  (J.  Chem.  Ind.  Russ., 
1937,  14,  1688 — 1693). — Free  energy,  entropy,  and 
sp.  heat  data  are  recorded  for  S02,  CS2,  COS,  and 
H2S.  The  heats  of  formation  of  these  substances, 
and  of  S  from  S2,  are  determined  by  a  spectrograph ic 
method  ;  this  is  more  particularly  to  be  preferred  to 
the  calorimetric  method  in  the  case  of  the  formation 
of  CS2  from  graphite  and  gaseous  S2.  R.  T. 

Thermodynamic  data  for  manganous  sulphide 
and  standard  electrode  potential  of  manganese. 
K.  Sano  (Kinz.-no-Kenk.,  1935,  12,  548—550).— 
The  recorded  data  are  :  AZ70  =  —  46200  +  4496T  — 
0-0058T2,  A F°  =  -  41200  -  4496  log  T  +  0-0058T2 
+  30-3 ST;  E°298  (Mn|Mn++)  =  +1-029  v. 

Cn.  Abs.  (e) 

Thermochemistry  of  complex  aluminium  com¬ 
pounds.  V.  A.  Plotnikov  and  S.  I.  Jakubson 
(Mem.  Inst.  Chem.  Ukrain.  Acad.  Sci.,  1937,  4, 
115 — 120). — The  heat  of  formation  of  complexes  of 
AC13  with  LiCl,  NaCl,  KC1,  NaBr,  and  KBr  and  of 
AlBr3  with  NaCl  and  KC1  (of  the  type  AlCl3,LiCl) 
has  been  measured.  The  heat  of  formation  increases 
from  Li  to  K  with  both  A1C13  and  AlBr3  and  from  Cl 
to  Br  for  a  given  alkali  halide.  K.  S. 


Heat  of  neutralisation  of  nitrous  acid  and 


thermochemistry  of  its  salts.  M.  Dod£  (Bull. 


Soc.  cliim.,  1937,  [v],  4,  2093 — 2105). — The  heat  of 
neutralisation  of  HN02  by  NaOH  is  1044  kg. -cal. 
Recorded  heats  of  formation  (from  the  elements)  are  : 


LiN02  91  -3,  NaN00  88-25,  KN02  90-7,  Ca(NO*)2 
181-6,  Sr(N02)2  186  0“  Ba(N02)2  187-7  kg.-cal. 

E.  S.  H. 


Heat  of  the  reaction  between  calcium  hydr¬ 
oxide  and  kaolin,  aluminium  hydroxide,  and 
silicic  acid  after  their  ignition  at  various  tem¬ 
peratures.  P.  P.  Budnikov  and  L.  G.  Gulinova 
(Kolloid.  Shurn.,  1937,  3,  195— 207).— The  heat  of 
reaction  of  saturated  aq.  Ca(OH)2  with  Al(OH)3  is 
max.  when  the  latter  has  not  been  ignited;  with 
Si02  a  max.  is  found  after  heating  at  600°  for  1  hr., 
and  with  kaolin  after  heating  at  700 — 800°  for  1  hr. 
When  the  substances  have  been  heated  at  >1100° 
the  heat  of  reaction  is  zero.  The  electrical  conduc¬ 


tivity  of  the  mixtures  decreases  with  time,  the  rate 
of  decrease  being  the  greater  the  higher  is  the  heat 
of  reaction.  J.  J.  B. 


Thermal  properties  and  solvent  power  of 
heavy  water,  E.  Lange  (Z.  Elektrochem.,  1938, 
44,  31— 43).— Thermal  data  for  D20,  HOD,  and  H20 
alone  and  in  equilibrium  with  one  another  are 
summarised  and  compared.  The  differences  of 
thermal  behaviour  between  H20  and  D20  in  salt 
hydrates  and  in  systems  which  contain  H20  (D20) 
together  with  dioxan,  Hg(CN)2i  Et20,  PhOH“  C6H5N, 
or  nicotine  are  discussed.  The  solubilities  and  heats 


of  dissolution  of  various  salts  in  H20  and  D20  are 
also  compared.  J.  W.  S. 

Conductance  of  non-aqueous  solutions.  III. 
Organosodium  compounds  in  ether.  N.  B. 
Keevcl  and  H.  E.  Bent  (J.  Amer.  Chem.  Soc.,  1938, 
60,  193 — 196;  cf.  A.,  1936,  565). — Data  for  the  Na 
salts  of  diphenyl-a-naphthylmethyl,  fluorenone, 
phenyldiphenylyl-a-naphthyl  methyl,  phenylfluoryl, 
and  (!CPh2)2  at  25°  are  recorded.  The  results  are 
discussed  with  reference  to  the  structure  of  the  ions 
and  the  role  of  the  solvent.  E.  S.  H. 

Determination  of  hydration  of  the  SO/7  anion 
from  the  electrolytic  transport  of  water.  J. 
Baborovsky  and  G.  Koudela  (Chem.  Listy,  1938, 
32,  5 — 9). — A  method  is  described  which  leads  to  the 
val.  14  mols.  H20  per  S04".  R.  T. 

Potential  of  the  silver-silver  ferrocyanide 
electrode  at  25°.  J.  N.  Pearce  and  L.  D.  Ough 
(J.  Amer.  Chem.  Soc.,  1938,  60,  80 — 82). — The 
potential  of  the  electrode  Ag,Ag4Ee(CN)6,Ee(CN)6,,,/ 
(a  —  1),  derived  from  e.m.f.  measurements  of  the 
cell  Ag  Ag4Ee(CN)6,K4Ee(CN)6  (0*1  m)|(0-05  m) 
K4Fe(CN)6,Ag4Fe(CN)6|Ag,  is  0*1943  v.  The  calc, 
vals.  of  the  activity  product  const,  and  the  mol. 
solubility  in  H20  of  Ag4Fe(CN)6  are  1-546  X  10-41 
and  2*27  X  10~9,  respectively.  E.  S.  H. 

Potential  of  silver  and  some  other  metals  in 
solutions  of  halides.  I.  P.  Morkovko  and  E.  V. 
Zmatschinski  (Compt.  rend.  Acad.  Sci.  U.R.S.S., 
1937, 17,  211 — 213). — The  potentials  of  a  Ag  electrode 
in  0*001— In  aq.  NaCl,  NH4C1,  BaCl2,  CdCl2,  and  KI, 
and  of  Ag,  Cu,  Pt,  Au,  and  Ni  electrodes  in  aq.  KC1 
have  been  measured  at  18 — 50°.  The  vals,  can  be 
expressed  by  E  =  a  +  b  log  a  (a  =  activity  of  the  halide 
solution),  a  and  b  are  consts.  with  different  vals. 
for  cone,  and  dil.  solutions,  transition  occurring  at 
about  0*5 — In.  Eor  dil.  solutions  the  val.  of  a  is 
characteristic  of  the  electrode  and  anion,  but 
independent  of  the  nature  of  the  cation,  but  b  is 
identical  for  Cu  and  Ag  electrodes  and  approximates 
to  RTjnF.  J.  W.  S. 

Origin  of  the  potential  difference  at  some 
metals  in  foreign  ion  solutions.  I.  P.  Morkovko 
and  E.  V.  Zmatschinski  (Compt.  rend.  Acad.  Sci. 
U.R.S.S.,  1937, 17,  213 — 216 ;  cf.  preceding  abstract). 
— The  electrode  potentials  of  Ag  and  Cu  electrodes  in 
halide  solutions  are  attributed  to  reaction  of  the 
metal  with  the  halide  ion,  yielding  the  insol.  metal 
halide.  The  vals.  for  Ag  in  dil.  aq.  NaCl  and  KI  are 
in  accord  with  the  potentials  of  the  Ag|AgCl|Cl' 
and  Ag|AgI|I'  electrodes,  respectively.  The  po¬ 
tentials  of  electrodes  of  the  type  Ag|CuS04  are 
attributed  to  dissolution  of  the  electrode  metal  and 
deposition  of  the  cation  metal,  yielding  secondary 
electrodes  of  the  type  Ag,Cu[Ag\Cu'\  For  this 
electrode  the  observed  potentials  differ  by  a  small 
but  const,  amount  from  the  mean  of  the  vals.  for  the 
"  and  CulCu’*  electrodes  at  the  same  concns. 

J.  W.  S. 

Hydrogen-chlorine  electrode  :  an  example  of 
a  periodic  reaction.  K.  Biastoch  (Z.  physikal. 
Chem.,  1937,  181,  133—150;  cf.  A.,  1933,  572).— 
The  potential,  e,  of  a  Pt  electrode  in  aq.  HC1  through 
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which  a  mixture  of  H2  and  Cl2  is  passing  has  been 
measured.  If  the  H2  pressure  is  <0*98  atm.  (for  a 
total  pressure  of  1  atm.)  the  electrode  behaves  as  a 
Cl  electrode,  whilst  for  higher  H2  pressures  it  behaves 
as  a  H2  electrode.  At  very  small  Cl  pressures  e 
oscillates  periodically  for  some  time  between  a  max. 
and  min.  val.,  ultimately  rising  to  the  Cl  potential 
and  remaining  const.  The  time  required  to  reach 
this  steady  potential  with  a  platinised  electrode  is 
!>  with  a  bright  electrode.  With  rise  of  temp,  the 
period  of  oscillation  falls.  The  effects  of  stirring  and 
illumination  have  been  examined.  R.  C. 

Theory  of  glass  electrode.  I.  B.  P.  Nikolski. 
II.  Effect  of  boric  and  aluminium  oxides  on 
electrode  properties  of  glass.  III.  Transition 
from  hydrogen  to  sodium  electrode  function. 
B.  P.  Nikolski  and  T.  A.  Tolmacheva  (J.  Phys. 
Chem.  Russ.,  1937,  10,  495—503,  504—512,  513— 
523). — I.  Starting  from  the  theory  that  the  action  of 
the  glass  electrode  depends  on  exchange  of  H*  for 
Na*  ions  between  tho  solution  and  a  layer,  several 
mols.  thick,  on  the  surface  of  tho  glass,  which  then 
behaves  as  a  solid  electrolyte,  it  is  deduced  thermo¬ 
dynamically  that  the  electrode  potential  is  given  by 
E  =Eq  +  (RT/F) log  (as*  +  KaKx*),  where  and  a 
are  the  activities  of  the  H*  and  Na*  ions  in  the 
solution,  and  K  (tho  equilibrium  const,  for  the  ex¬ 
change)  is  given  by  K  =  awa' / a'wa^3  where 
a'sr  and  are  activities  in  tho  equilibrium  layer  of 
the  glass. 

II.  Electrodes  of  glasses  of  various  compositions 
were  immersed  in  H20  and  E  was  measured  during  pro¬ 
gressive  addition  of  NaOH  to  the  H20.  With  in¬ 
creasing  pn  tho  numerical  val.  of  E  first  increases 
linearly,  the  electrode  behaving  as  a  H  electrode,  but 
at  higher  pB  the  E-pB  curve  ceases  to  be  linear  and 
passes  through  a  max.,  the  electrode  ultimately 
behaving  as  a  Na  electrode.  The  presence  of  B203, 
and  still  more  of  A1203,  lowers  the  pB  at  which  the 
relation  between  pB  and  E  ceases  to  bo  linear.  This 
effect  appears  to  be  due  to  these  oxides  causing  the 
glass  to  hold  Na*  ions  more  firmly  and  H*  ions  less 
firmly.  The  E-pB  curves  for  aq.  LiOH  are  similar 
to  those  for  aq.  NaOH;  Li*  ions  can  penetrate  into 
glass  as  easily  as  Na*  ions.  Ba**  ions  have  little 
effect  on  E.  The  effect  of  K’  ions  is  small  unless  the 
glass  contains  AL>03  or  B203. 

III.  The  validity  of  the  above  equation  for  E  has 

been  confirmed  by  determinations  of  E  in  solutions 
in  which  [Na*]  is  const,  and  [H*]  varied,  and  in  which 
[H*.]  is  const,  and  [Na*]  varied.  Three  methods  of 
calculating  K  from  the  experimental  data  have  been 
deduced,  and  give  concordant  results.  There  is 
evidence  that  some  H*  ions  are  held  by  glass  less 
firmly  than  the  rest.  The  results  are  incompatible 
with  Gross  and  Halpern’s  theory  of  the  glass  electrode 
(cf.  A.,  1934,  601).  R.  C. 

[Cell]  combination  of  platinum  with  the  metals 
in  solutions  of  their  salts.  (Mlle.)  S.  Veil  (Compt. 
rend.,  1937,  205,  1371— 1373). r-The  variation  of  E 
with  c  in  the  cell  Cu|CuCl2(c)|Pt  has  been  investigated. 
The  replacement  of  CuCl2  by  Cu(N03)2  or  CuS04  has 
also  been  examined.  A.  J.  E.  W. 


Electromotive  force  of  non-isothermal  hydro¬ 
chloric  acid  cells.  Z.  Szab6  (Z.  physikal.  Chem., 
1937,  181,  169—182). — The  e.m.f.  .of  cells  of  the 
type  Ag|AgCl|HCl  (m,  2\)|HC1  (m,  T2)  |AgCl|Ag 
has  been  measured  for  a  series  of  vals.  of  m  and 
T2 — Tv  The  results  indicate  that  for  m  <0*2m 
the  ionic  activities  in  HC1  are  equal.  Tho  ionic 
activities  at  higher  concns.  are  estimated. 

J.  W.  S. 

Dependence  of  the  height  of  the  polarographic 
wave  on  the  concentration  of  the  ion  being 
deposited  and  of  accompanying  ions.  P.  N. 
Pavlov  (J.  Gen.  Chem.  Russ.,  1937,  7,  2246—2258). — 
The  height  of  tho  polarographic  wave  obtained  with 
FeS04  and  Cd(OAc)2,  but  not  with  ZnCl2,  SnCl2,  or 
NiCl2  solutions,  oc  the  respective  concns.  The  height 
of  tho  wave  falls  to  a  min.  and  then  rises  as  the  concn, 
of  accompanying  electrolytes  is  raised.  The  max. 
depressing  effect  for  different  ions  is  given  by  the 
series  A1  >  Ca  >  Na,  and  S04  >  OAc  >  Cl  >  N03. 

R.  T. 

Theory  of  limiting  currents.  III.  General 
solutions  with  excess  of  one  indifferent  electro¬ 
lyte.  D.  MacGillavry  (Rec.  trav.  chiin.,  1938,  57, 
33 — 40 ;  cf.  A.,  1937,  I,  620;  1938,  I,  34).— A 

mathematical  treatment  of  solutions  containing  any 
no.  of  ionic  species  together  with  an  excess  of  an  in¬ 
different  electrolyte.  The  general  theory  of  limiting 
currents  is  given  and  a  formula  derived  for  the 
complete  polarographic  wave  in  the  case  of  growing 
and  of  steady  Hg  drops.  K.  W.  P. 

Properties  of  metallic  ions  in  [ethyl]  alcohol. 
P.  Brttn  (Compt.  rend.,  1937,  205,  1385 — 1386). — 
The  decomp,  potentials  of  solutions  of  NaOEt  and 
KOEt  in  EtOH  are  1*6  and  1-5  vt,  respectively; 
these  vals.  are  slightly  lower  than  those  obtained  for 
aq.  NaOH  and  KOH  (1*7  v.).  The  ionic  mobilities 
are  =  0*35,  UK  =  0*44,  which  are  slightly  lower 
than  the  vals.  in  aq.  solution.  EtOH  solutions  of 
the  ethoxides  thus  resemble  aq.  solutions  of  the 
hydroxides.  A.  J.  E.  W. 

Devaux*  reaction  (copper-copper  sulphide)  in 
a  limited  surface.  J.  Cayrel  (Compt.  rend.,  1938, 
206,  53 — 55  ;  cf.  A.,  1936,  566,  687). — Examination  of 
the  cell  Cu-CuS|CuS04|Cu  has  shown  that  polarisation 
occurs  when  the  Cu-CuS  layer  completely  covers  tho 
solution  surface.  This  polarisation  is  due  to  the 
deposition  of  a  second  Cu  layer  on  the  CuS  particles ; 
the  Cu  in  this  layer  probably  exists  in  a  different 
state.  The  original  layer  is  six  mols.,  and  the  second 
three  mols.,  thick.  A.  J.  E.  W. 

Effect  of  alloy  formation  on  the  decomposition 
voltage  of  a  copper  electrode.  V.  A.  Plotnikov 
and  D.  P.  Zosimovitscjh  (Mem.  Inst.  Chem.  Ukrain. 
Acad.  Sci.,  1937,  4,  125^—135). — In  the  case  of  a  short- 
circuit  between  the  electrodes  of  a  cell  consisting  of 
two  metals  in  a  salt  solution  containing  the  metal  with 
the  more  negative  potential,  the  decomp,  voltage 
of  the  more  positive  electrode  falls  until  it  becomes 
equal  to  that  of  the  other  electrode  and  the  effective 
cell  voltage  zero.  The  effect  is  shown  to  be  due  to  the 
formation  of  an  alloy  on  the  more  positive  electrode* 

K.  S. 
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Relation  of  cathodic  current  density  to  structure 
of  electro-deposited  metal.  A.  T.  Vagramian  (J. 
Phys.  Chem.  Russ.,  1937,  10,  443 — 448;  cf.  A.,  1937, 
I,  625). — In  the  growth  of  a  metal  crystal  by  electro - 
deposition  in  a  given  electrolyte  solution  the  cathodic 
c.d.,  referred  to  the  active  surface  area  of  the  cathode, 
does  not  change  with  variations  in  current  strength. 
Constancy  of  tho  c.d.  when  the  current  strength  rises 
considerably  is  ensured  by  the  formation  of  a  porous 
deposit.  Tho  growth  of  the  crystal  occurs  by  accretion 
of  layers,  the  simultaneous  deposition  of  several  of 
w'hich  starts  at  the  corners  and  edges.  The  more 
rapidly  they  spread  over  the  faces  the  thinner  they 
are.  The  no.  and  rate  of  growth  of  the  layers  affect 
the  surface  area,  and  therefore  depend  on  the  current 
strength.  The  thickness  of  the  layers  determines 
tho  form  of  the  crystal.  R.  C. 

Co-deposition  of  metals  of  unlike  valency  in 
acid  solutions.  W.  G.  Parks  and  I.  M.  Le  Baron 
(J.  Physical  Chem.,  1938,  42,  125 — 131 ;  cf.  A., 
1936,  1343). — Tho  variation  of  the  limit  of  co¬ 
deposition  with  c.d.  has  been  determined  for  Cu~Tl, 
Pb-Tl,  Ag-Cu,  and  Ni-Tl  in  solutions  of  tho  nitrates 
at  pu  5  and  at  room  temp.  A  general  empirical 
equation  is  derived  for  uni-bi-valent  pairs  of  metals. 

F.  L.  TJ. 

Atomic  hydrogen.  I.  Calorimetry  of  hydro¬ 
gen  atoms.  II.  Surface  effects  in  the  discharge 
tube.  III.  Energy  efficiency  of  atom  produc¬ 
tion  in  a  glow  discharge.  H.  G.  Poole  (Proc.  Roy. 
Soc.,  1937,  A,  163,  404—414,  415—423,  424—454).— 

I.  A  continuous -flow  calorimotor  is  described  by 
means  of  which  tho  amount  of  H  in  a  stream  of 
partly  dissociated  H2  can  be  determined. 

II.  The  method  is  applied  to  determine  the  output 
of  at.  H  from  different  types  of  discharge  tubes. 
Const,  and  reproducible  output  is  obtained  with  tubes 
lined  with  HP03.  In  the  absence  of  such  a  lining 
the  behaviour  of  glass  and  Si02  tubes  depends  on  their 
past  history. 

III.  The  relation  between  the  nos.  of  atoms  produced 

per  sec.  and  the  electrical  energy  supplied  to  the  dis¬ 
charge  tube  has  been  studied.  A  theory  is  developed 
which  gives  a  satisfactory  account  of  the  behaviour 
of  the  tube.  The  velocity  coeff.  for  the  wall-catalysed 
recombination  of  atoms  has  been  determined  and 
the  flow  of  a  mixture  of  H2  mols.  and  H  atoms  through 
a  tube  is  discussed.  G,  D.  P. 

Passivity  of  chromium.  VI.  E.  Muller  (Z. 
physikal.  Chem.,  1937,  181,  89—112;  cf.  A.,  1937, 
I,  141). — The  behaviour  in  2m-H2S04  and  -HCI 
at  room  temp,  of  electrolytic  Cr  (I)  and  Cr  made  by  the 
thermit  reaction  (II)  has  been  examined.  (I)  be¬ 
comes  immediately  electromotively  active  in  HCI 
because  it  is  “  loosened  ”  by  the  H  which  is  dissolved 
in  it.  If  first  treated  with  HN03  it  remains  passive 
for  some  time  in  HCI,  because  H  near  the  surface  has 
been  oxidised.  In  HCI,  (II)  behaves  like  (I)  which  has 
been  treated  for  a  short  time  with  HN03.  Long 
treatment  of  (II)  with  HN03  apparently  increases 
the  period  of  incubation  in  HCI  indefinitely,  probably 
because  the  “  loose  places  ”  have  been  removed. 
In  H2S04,  (II)  loses  its  active  centres  and  does  not 
become  active,  which  lengthens  the  incubation  time  in 


HCI.  At.  H  separated  electrolytically  on  (II)  does 
not  dissolve  in  the  metal,  but  is  only  loosely  held. 
(II)  is  made  active  in  H2S04  by  rubbing  under  tho 
surface  of  the  acid  to  form  active  centres.  In  both 
H2S04  and  HCI  Cr  yields  tho  bi-  and  ter- valent  forms 
simultaneously.  It  is  passive  in  HN03  because  Cr  + 
2©  ^=±i  Cr**  occurs  only  at  active  centres  or  loose  places. 
In  general,  the  coating  theory  of  passivity  is  irreconcil¬ 
able  with  the  above  observations.  Cr  dissolves  in 
acids  wrhen  the  loose  surface  atoms  are  numerous 
enough  to  raise  tho  potential  to  the  activation  poten¬ 
tial  by  the  change  Cr->  Cr*’  +  2©.  R.  C. 

Electrometric  study  of  dilute  aqueous  solutions 
of  halogenated  ketones.  E.  G.  Edwards,  D.  P. 
Evans,  and  H.  B.  Watson  (J.C.S.,  1937,  1942 — 
1967). — Tho  velocities  of  appearance  of  H*  and 
halogen  ions  in  dil.  aq.  solutions  of  halogenated  ke¬ 
tones  have  been  measured  vrith  a  glass  electrode  and 

■ 

Ag|Ag  halide  electrodes,  respectively.  It  seems  that 
the  acidity  is  due  to  hydrolysis  of  the  ketone,  but  that 
either  replacement  of  the  halogen  by  OH  or  the 
production  of  CHN3  (X  =  Cl,  Br,  I)  may  be  the  pre¬ 
dominating  reaction,  or  both  occur  simultaneously. 
The  structural  factors  facilitating  these  processes  are 
discussed.  J.  W.  S. 

Configuration  of  carbohydrates  from  conduc¬ 
tivity  measurements  in  boric  acid  solution. — 

See  A.,  II,  43. 

Oxidation-reduction  potentials  in  organic  sys¬ 
tems.  R.  Wurmser  (Bull.  Soc.  chim.,  1937,  [v], 
4,  1942 — 1962). — A  lecture. 

Titration  constants  of  anserine,  carnosine,  and 
related  compounds.  A.  Deutsch  and  P.  Eggleton 
(Biochem.  J.,  1938,  32,  209 — 211). — Titration  consts. 
of  methylhistidine,  carnosine,  and  anserine  have  been 
determined  with  a  H  electrode  at  22°.  The  last  two 
differ  very  little  in  their  apparent  dissociation  consts. 
and  both  act  as  buffers  over  the  range  pH  6  to  8. 

J.  N.  A. 

Theory  of  reaction  velocity.  C.  N.  Hins red¬ 
wood  (Trans.  Faraday  Soc.,  1938,  34,  105 — 112). — 
The  present  position  is  reviewed  with  special  reference 
to  activation  energies,  the  non-exponential  term  of  the 
Arrhenius  equation,  the  influence  of  and  distribution 
law  for  collision  times,  and  collision  rates  in  liquid 
systems.  E.  S.  H. 

Theory  of  absolute  reaction  rates.  H.  Eyring 
(Trans.  Faraday  Soc.,  1938,  34,  41 — 48). — Published 
work  on  the  general  statistical  mechanical  theory  of 
reaction  rates  is  summarised  and  the  application  of 
the  theory  to  numerous  examples  reviewed. 

E.  S.  H. 

Calculation  of  activation  energies.  H.  Eyring 
(Trans.  Faraday  Soc.,  1938,  34,  3 — 11). — Published 
work  is  discussed.  E.  S.  H. 

Application  of  equilibrium  theory  to  reaction 
kinetics.  E.  A.  Guggenheim  and  J.  Weiss  (Trans. 
Faraday  Soc.,  1938,  34,  57— 70).— Theoretical.  The 
distinction  between  uni-  and  bi-mol.  mechanisms  on 
the  one  hand  and  first  and  second  order  reactions  on 
the  other  is  emphasised.  Theory  is  discussed  in 
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relation  to  published  data  for  the  cases  of  uni-  and 
bi-mol.  reactions  in  the  gaseous  phase  and  in  solution. 

E.  S.  H. 

Transition  state  method.  E.  Wigner  (Trans. 
Faraday  Soc.,  1938,  34,  29 — 41). — Theoretical.  The 
transition  state  method,  which  is  applicable  to 
reactions  which  involve  no  jump  in  the  electronic 
quantum  nos.  but  change  the  constitution,  is  shown  to 
be  based,  in  addition  to  established  principles  of 
statistical  mechanics,  on  only  three  assumptions,  two 
of  which  are  generally  accepted.  E.  S.  H. 

Thermodynamical  treatment  of  transition 
state.  M.  G.  Evans  (Trans.  Faraday  Soc.,  1938,  34, 
49— 57).— Theoretical.  E.  S.  H. 

Parameters  of  the  Arrhenius  equation.  C.  N. 
Hinshelwood  (Trans.  Faraday  Soc.,  1938,  34,  138 — 
141). — Published  work  is  summarised.  E.  S.  H. 

Relationships  between  dipole  moments  and 
reaction  velocities.  H.  B.  Watson  (Trans.  Fara¬ 
day  Soc.,  1938,  34,  165 — 171). — A  crit,  discussion  of 
published  work.  -  E.  S.  H. 

Linear  free  energy  relationships  in  rate  and 
equilibrium  phenomena.  L.  P.  Hammett  (Trans. 
Faraday  Soc.,  1938,  34,  156 — 165). — A  crit.  review  of 
published  work,  with  special  reference  to  the  influence 
of  substituents  on  the  reactions  of  C6H0  derivatives. 

E.  S.  H. 

Kinetics  of  proton  transfer  reactions.  R.  P. 
Bell  (Trans.  Faraday  Soc.,  1938,  34,  229 — 236). — 
Published  work  is  discussed.  E.  S.  H. 

Kinetics  of  bimolecular  associations  in  the 
gaseous  and  condensed  phase.  A.  Wassermann 
(Trans.  Faraday  Soc.,  1938,  34,  128 — 137). — Pub¬ 
lished  data  for  the  rate  of  bimol.  processes  in  two 
states  are  compared  with  measured  rates  of  homo¬ 
geneous  bimol.  and  reversible  associations  in  the 
gaseous  phase  in  various  solvents  and  in  the  pure 
liquid  state.  The  bimol.  collision  no.  in  the  con¬ 
densed  state  is  defined  by  AcjPgi  where  Ac  (condensed) 
is  the  non- exponential  term  of  the  Arrhenius  equation 
and  Pg  (gaseous)  the  sterie  factor.  For  three  associ¬ 
ations  a  lower  limit  of  the  collision  no.  in  various 
solvents  has  been  estimated  and  for  two  other  associ¬ 
ations  its  order  of  magnitude  in  solution  and  in  the 
pure  liquid  state  determined.  The  A  val.  of  one 
association  in  paraffin  was  >  in  the  gaseous  phase. 
Relations  between  solubility  data  and  kinetic  measure¬ 
ments  are  discussed.  The  agreement  of  the  activation 
energies  of  two  gaseous  reactions  with  those  of  the 
corresponding  reactions  in  the  condensed  phase  is  due 
to  the  fact  that  the  energies  of  condensation  of  the 
initial  state  and  of  the  transition  state  are  approx, 
equal.  The  energies  of  condensation  are  of  the  same 
.  order  of  magnitude  as  the  sublimation  energies  of  org. 
crystals.  E.  S.  H. 

Bimolecular  association  reactions.  L.  S.  Kas¬ 
sel  (J.  Chem.  Physics,  1937,  5,  922 — 924). — Mathe¬ 
matical.  An  extension  of  Kimball's  classical  treat¬ 
ment  of  the  rates  of  bimol.  association  reactions  (A., 
1937,  1,  415)  indicates  an  essentially  different  depend¬ 
ence  of  reaction  probability  on  vibrational  energy 
initially  present  in  the  natural  co-ordinates  as  kinetic 
energy  from  that  present  as  potential  energy.  In  the 


absence  of  any  quantum -mechanical  analogy  it  is 
concluded  that  the  classical  treatment  is  unsatis¬ 
factory.  W.  R.  A. 

Rate  of  ionisation.  I.  Ionisation  of  C-H 
linkings.  C.  L.  Wilson.  II.  Ionisation  of  C- 
halogen  linkings.  E.  D.  Hughes  (Trans.  Faraday 
Soc.,  1938,  34,  175—185,  185— 202).— I.  Published 
work  on  relations  between  tautomeric  phenomena  and 
proton  transfer  is  reviewed. 

II.  A  crit.  discussion  of  published  work,  with 
particular  reference  to  the  mechanism  of  substitution 
reactions.  E,  S.  H. 


Inertia  and  driving  force  of  chemical  reactions. 
M.  G.  Evans  and  M.  Polanyi  (Trans.  Faraday  Soc., 
1938,  34,  11 — 24). — In  reactions  of  the  type  A  +  BO 
—  AB  +  C,  inertia  is  primarily  due  to  the  binding 
force  in  BC ,  and  is  reduced  by  the  action  of  the  binding 
force  AB  if  A  is  brought  close  to  B.  The  linking 
strength,  which  causes  inertia  for  the  forward  reaction, 
acts  as  driving  force  in  the  opposite  direction.  The 
repulsion  between  A  and  BC  and  that  between  AB  and 
C  cause  an  increase  in  the  activation  energy;  this 
constitutes  a  second  form  of  inertia,  which  operates 
equally  in  both  directions.  The  inertia  which  arises 
from  repulsion  counteracts  the  driving  force.  The 
nature  of  repulsion  and  the  special  case  of  the  absence 
of  repulsion  on  one  side  of  the  reaction  are  discussed. 

E.  S.  H. 

Thermal  analysis  of  chemical  reaction  velocity. 
S.  Horiba  [with  M.  Tamura,  W.  Jono,  H.  Baba, 
Y.  Nakanishi,  T.  Kosaki,  and  E.  Suito]  (Rev.  Phys. 
Chem.  Japan,  1937,  11,  189 — 201). — A  summary. 
The  course  of  a  no.  of  reactions  is  studied  by  means 
of  measurements  of  the  heat  changes  which  take  place. 
The  chain-breaking  reaction  in  the  photochemical 
combination  of  H2  and  Cl2  is  probably  Cl3  -f-  Cl3-> 
3C12.  The  reduction  of  Cr03  with  oxalic  acid  is  a 
first  order,  and  with  tartaric  acid  a  second  order, 
reaction.  The  decomp,  of  colloidal  Pt  with  H^02 
takes  place  in  two  stages;  in  the  first  the  reaction 
velocity  oc  [HjOJfPt]2,  whilst  the  second  stage  is  a 
first  order  reaction.  The  following  photochemical 
reactions  are  investigated  :  CO  +  Cl2  =  C0C12 ;  2H2 
+  02  =  2H90 ;  decomp,  of  H202 ;  action  of  invertase. 

F.  J.  L. 

Theory  of  sterie  hindrance.  W.  Huokel  (Z. 
physikal.  Chem.,  1937,  181,  239 — 242). — Polemical 
against  Brenschede  (cf.  A.,  1938,  1,  36).  J.  W.  S. 

[Theory  of  sterie  hindrance.]  W.  Brenschede 
(Z.  physikal.  Chem.,  1937,  181,  243). — A  reply  to 
Hiickel  (cf.  preceding  abstract).  J.  W.  S. 

Kinetics  of  polymeric  aldehydes. — See  A.,  II, 
42. 


Chemical  reactions  of  deuterium  atoms .  K.  H. 
Geib  (Z.  Elektrochem.,  1938,  44,  81 — 87). — A  sum¬ 
mary.  The  mechanisms  of  the  reactions  of  D  atoms 
with  various  gases  are  discussed.  The  effect  of 
substitution  of  D  for  H  in  various  hydrides  on  their 
reaction  velocities  is  discussed.  J.  W.  S. 


Comparison  of  rates  of  racemisation  and 
hydrogen  exchange  in  a  ^-acidic  ketone. — See  A., 

n,  101. 
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Direct  formation  of  iodides  and  the  distance  of 
closest  approach  of  atoms  of  iodine.  B.  N.  Sen 
(Proc.  Nat.  Acad.  Sci.  India,  1937,  7,  6 — 10). — It  is 
proposed  that  there  is  a  crit.  at.  approach  val.  for 
atoms  below  which  an  atom  would  take  part  in  a 
reaction.  The  crit.  val.  for  the  formation  of  iodides 
and  the  distance  of  closest  approach  of  I  atoms  are 
calc,  as  1*75  a.,  in  each  case.  N.  M.  B. 

Rate  of  isomerisation  of  an  optically  active 
azomethine. — See  A.,  II,  101. 

Flame  velocities.  I.  Possibility  of  calculat¬ 
ing  flame  velocities  theoretically.  W.  Jost  and 
L.  von  Muffling  (Z.  physikal.  Chem.,  1937,  181, 
208 — 214). — Theoretical.  It  is  shown  that,  in  general, 
diffusion  processes  in  the  zone  of  combustion  should 
not  be  neglected,  and  that  an  ignition  temp,  should  not 
be  introduced  without  reference  to  the  reaction 
velocit}".  J.  W.  S. 

Kinetics  of  the  conjugated  chain  oxidation  of 
sulphur  dioxide  in  solution  by  ozonised  air .  S .  S . 
Vassiliev,  L.  I.  Kaschtanov,  and  T.  L.  Kastorskaia 
(J.  Phys.  Chem.  Russ.,  1937,  10,  330 — 341 ;  cf.  A., 
1936,  1075). — Air  containing  S02  and  03  was  bubbled 
through  H20.  If  the  no.  of  S02  mols.  oxidised  by  one 
mol.  of  03  be  v,  then  v  ==  1  +  k  being  a 

const,  and  the  concns.  measured  in  the  air.  The 
relation  of  the  S02  oxidised  by  the  03  to  that  oxidised 
by  the  02  of  the  air  increased  from  approx.  1  to 
approx.  10  when  [03]  rose  from  0-04%  to  2*7%.  This 
relation  was  higher  in  cone.  H2S04  than  in  H20.  The 
possibility  of  using  the  oxidation  by  03  to  produce 
S03  from  technical  gases  is  discussed.  J.  J.  B. 

Flame  ranges  and  explosion  regions.  A.  M. 
van  Deventer  (Rec.  trav.  chim.,  1938,  57,  95 — 107). 
— The  use  of  CC12F2  as  explosion  inhibitor  was  studied 
in  ternary  systems  containing  air  with  MeCl,  EtCl, 
and  C4H10,  respectively.  The  system  C4H10-air~EtCl 
was  also  examined.  Flame  range  or  length  of  flame 
in  the  explosion  tube  was  measured  as  the  test  of  an 
explosion.  In  the  first  three  cases  explosion  is 
inhibited  by  7, 10,  and  13%  CC12F2,  respectively.  The 
causes  of  the  slow  extinction  of  flame  are  discussed. 

K.  W.  P. 

Oxidation  of  sulphur  vapour  under  low 
pressure.  H.  Lachs  and  W.  Piekielny  (Bull. 
Acad.  Polonaise,  1937,  A,  377 — 398). — The  reaction 
between  S  vapour  and  02  is  initiated  by  an  electric 
discharge.  At  a  particular  temp,  there  is  a  min. 
and  max.  limiting  pressure  :  55°,  0-93  and  10  mm.  Hg, 
95°,  0*17  and  120  mm.  The  reaction  speed  is  inde¬ 
pendent  of  the  pressure  of  02  and  size  of  the  reaction 
vessel,  and  approx,  oc  saturation  pressure  of  S  vapour 
(65 — 95°).  The  reaction  product  is  S02  admixed  with 
some  S03  (17%),  and  these  slow  up  the  reaction 
considerably.  In  the  region  between  min.  and  max. 
pressure  the  reaction  chain  is  probably  of  infinite 
length ;  below  the  min.  pressure  the  length  is  finite 
and  the  reaction  can  proceed  only  by  the  provision  of 
active  centres.  The  critical  temp,  is  50°±1°. 

F.  J.  L. 

;  Detonation  of  gas  mixtures.  III.  Effect  of 
lead  tetraethyl  on  setting  up  of  explosion  wave. 
IV.  Effect  of  44  chemical  preparation  "  on  initi¬ 


ation  of  detonation  in  gas  mixtures.  K. 
Sciitschelkin  and  A.  Sokolik  (J.  Phys.  Chem. 
Russ.,  1937,  10,  479—483,  484— 488) —III.  The 
length  of  the  pre-detonation  period,  s,  of  mixtures  of 
C5H12  with  02  and  N2  at  pressures,  p ,  of  100—500 
mm.  has  been  determined.  In  presence  of  N2  the 
p—s  curve  is  stepped,  and  where  s  falls  rapidly  with 
increasing  p  addition  of  PbEt4  lengthens  s,  whilst 
where  s  is  changing  slowly  PbEt4  has  little  effect. 
The  curve  is  similar  in  form  to  the  corresponding  curve 
for  the  self- inflammation  temp,  of  hydrocarbon-air 
mixtures.  It  is  inferred  that  the  effect  of  PbEt4 
depends  on  its  action  on  primary  oxidation  reactions  in 
the  pre-detonation  zone  behind  the  flame-front. 

IV.  The  effect  on  the  formation  of  the  detonation 
wave  in  a  tube  of  preliminary  “  chemical  prep/’  of 
the  inflammable  mixture  by  thermal  treatment  before 
ignition  has  been  examined,  s  passes  through  a  min. 
shortly  after  the  appearance  of  a  cold  flame,  then  rises 
rapidly,  the  mixture  ultimately  failing  to  detonate. 
It  appears  that  oxidation  processes  following  the  cold 
flame  lead  to  degradation  of  the  detonative  properties 
of  the  mixture ;  premature  oxidation  may  therefore 
suppress  engine-knocking.  R.  C. 

Explosion  limits  of  ethylene  oxide,  hydro¬ 
cyanic  acid,  and  carbon  disulphide  at  reduced 
pressures.  G.  Peters  and  W.  Ganter  (Angew. 
Chem.,  1938,  51,  29 — 33). — Inflammation  limits  in  the 
systems  (CH2)20-C02-air,  HCN-air,  and  CS2-C02-air 
at  pressures  between  60  and  760  mm.  are  recorded  and 
reviewed  in  relation  to  the  use  of  the  gases  as  fumi¬ 
gants.  The  upper  limit  in  the  (CH2)20-air  sj^stem 
lies  at  very  high  [(CH2)20] ;  the  limits  with  (CH2)20 
and  HCN  are  lowered  by  reduction  of  the  pressure  to 
an  extent  necessitating  precautions  in  applying  the 
method  of  vac.  fumigation.  J.  S.  A. 

Deuteron  transfer  in  solutions.  K.  F.  Bon- 
hoeffer  (Trans.  Faraday  Soc.,  1938,  34,  252 — 259). — 
A  crit.  discussion  of  published  work.  E.  S.  H. 

Collision  numbers  in  solutions.  R.  H.  Fowler 
and  N.  B.  Slater  (Trans.  Faraday  Soc.,  1938,  34, 
81 — 90). — Theoretical.  The  no.  of  collisions  between 
solute  mols.  in  a  solution  which  might  lead  to  reaction 
is  calc,  on  the  basis  of  a  model  which  likens  a  liquid  to  a 
quasi -regular  crystal.  E.  S.  H. 

Kinetics  of  ionisation  in  solution.  E.  A.  Moel- 
wyn-Hughes  (Trans.  Faraday  Soc.,  1938,  34,  91 — 
104). — Theoretical.  A  general  treatment  for  the  study 
of  the  kinetics  of  reaction  in  solution  is  proposed. 
The  frequency  of  ionic  collisions,  dissociation  into  ions, 
and  simple  ionisation  equilibria  in  solution  are  dis¬ 
cussed.  The  velocity  of  ionic  reactions  in  the  gaseous 
phase  is  examined  in  the  light  of  chemical  kinetics. 

E.  S.  H. 

Reaction  velocities  in  heavy  water.  0.  Reitz 
(Z.  Elektrochem.,  1938,  44,  72— 80).— Substitution  of 
D20  for  H20  can  affect  reaction  velocities  through 
pure  solvent  effects,  exchange  of  D  for  H  in  the 
reactants,  or  the  participation  of  D20  and  H20  or 
their  ions  in  the  reaction.  Acid-  or  base-catalysed 
reactions  may  therefore  proceed  more  rapidly  or  more 
slowly  in  D20  than  in  H20.  Various  examples  of 
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such  reactions  and  also  of  exchange  and  enzyme 
reactions  are  discussed.  J.  W.  S. 

Kinetics  of  the  isotopic  exchange  of  bromine 
between  aluminium  bromide  and  ethyl  bromide. 

N.  E.  Breshneva,  S.  Z.  Roginski,  and  A.  I.  Scihlin- 
SKi  (J.  Phys.  Chem.  Russ.,  1937,  10,  367— 371).— The 
rate  of  the  reaction  Al2Br5Br*  +  EtBr  Al2Br6  + 
EtBr*  (Br*  =  radioactive  Br)  was  measured  in  CS2 
between  —23°  and  42°.  The  heat  of  activation  was 
approx.  11,000  g.-cal.  J.  J.  B. 

Interaction  of  ozone  and  hydrogen  peroxide  in 
aqueous  solution.  W.  C.  Bray  (J.  Amor.  Chem. 

«.  Soc.,  1938,  60,  82 — 87). — Analysis  of  published  data 
(A.,  1918,  ii,  16)  shows  agreement  with  the  relation 
-d[03]/df-r  —  d[H202]/d*  =  1  +  5-2[03]/[H202]. 

The  limiting  result  at  relatively  low  [03]  is  a  bimol. 
reaction  with  a  sp.  rate  of  50.  Two  mechanisms  of 
reaction  are  considered ;  they  involve  the  inter¬ 
mediate  formation  of  H203  or  of  HO  +  H02.  The 
energy  changes  involved  are  estimated.  E.  S.  H. 

Hate  of  adjustment  of  calcium  hydrogen 
carbonate  solutions.  A.  van  Hook  (J.  Geol.,  1937, 
45,  784 — 789). — Loss  of  H20  by  evaporation  has 
no  significant  effect  on  the  rate  of  adjustment  of 
Ca(HC03)2  solutions.  The  catalytic  effect  of  CaC03 
is  not  sp.,  but  is  only  a  general  physical  effect  of  an 
added  surface  assisting  the  formation  of  cryst. 
CaC03  and  the  escape  of  C02.  L.  S.  T. 

Depolymerisation  process  in  formaldehyde 
solutions.  A.  Skrabal  (Osterr.  Chem.-Ztg.,  1938, 
41,  32 — 38). — The  kinetics  of  the  depolymerisation 
of  aq.  polyoxymethylenes  (A.,  1937,  I,  366)  are  best 
interpreted  by  regarding  the  process  as  occurring 
exclusively  by  scission  at  the  end  of  the  mol.,  resulting 
in  the  shortening  of  the  chain  by  one  monomeric 
mol.  at  a  time.  The  hj'drolysis  is  of  the  same  type 
as  that  observed  with  semi-acetals.  It  is  almost 
complete  in  dil.  solution,  and  gives  rise  to  equilibrium 
mixtures  in  cone,  solution.  F.  L.  U. 

Velocity  of  reaction  of  aldehydes  with  ketones. 
VI.  Determination  of  the  relative  activities  of 
vanillin  and  salicylaldehyde  in  their  reaction  with 
acetone.  E.  K.  Nikitin  (J.  Gen.  Chem.  Russ.,  1937, 
7,  2264 — 2274). — Vanillin  reacts  with  COMe2  5*27 
times  as  fast  as  does  salicylaldehyde.  Methods  of 
determining  the  velocity  eoeffs.  of  reactions  of  this 
type  are  described.  R.  T. 

Kinetics  of  thermal  polymerisation  of  dissolved 
styrene,  n.  H.  Suess  and  A.  Springer  (Z. 
physikal.  Chem.,  1937,  181,  81 — 88).; — The  investig¬ 
ation  previously  described  (A.,  1937,  I,  523)  has  been 
extended  to  solutions  in  other  solvents.  With  some 
solvents  the  mean  degree  of  polymerisation  oc  the 
concn.  (c)  and  with  others  approx,  ex  yc.  The 
activity  of  the  solvent  in  catalysing  the  initiatory  and 
stabilising  reactions  increases  in  the  order  C6H6  < 
PhMe  <  C-H16  <  PhEt  <  C6H,Et2  <  styrene  < 
C2H4C)2  <  C2H2C14  <  CC14.  R.  C. 

Influence  of  hydrostatic  pressure  on  reaction 
velocity.  M.  W.  Perrin  (Trans.  Faraday  Soc., 
1938,  34,  144 — 153). — The  velocities  of  several  org. 
reactions  in  EtOH,  IL^O,  PhMe,  COMe2,  or  CHCJ3 


have  been  measured  over  pressure  ranges  between 
1000  and  12,000  kg.  per  sq.  cm.  at  different  temp. 
The  consts.  A  and  E  of  the  Arrhenius  equation  for 
reaction  velocity  have  been  calc,  from  the  data,  and 
the  variation  of  k ,  A}  and  E  with  pressure  has  been 
studied.  The  influence  of  pressure  varies  with  the 
type  of  reaction ;  it  is  most  pronounced  in  reactions 
which  involve  large  and  complex  org.  mols.  and 
occur  (at  1  atm.)  at  a  much  slower  rate  than  would  be 
expected  from  simple  considerations  of  collision 
frequency  and  energy  relations.  E.  S.  H. 

Reaction  kinetics  in  films.  Hydrolysis  of 
long-chain  esters.  A.  E.  Alexander  and  E.  K. 
Rideal  (Proc.  Roy.  Soc.,  1937,  A,  163,  70 — 89). — 
The  reaction  is  studied  by  measurement  of  surface 
pressures  and  potentials  of  monolayers  on  alkaline 
and  acid  substrates.  The  velocity  eoeffs.  are  evalu¬ 
ated.  The  reaction  velocity  is  sensitive  to  changes  of 
mol.  orientation  and  to  the  products  of  reaction  if 
these  remain  in  the  film.  The  activation  energy  and 
velocity  in  the  expanded  state  approximate  to  those 
in  homogeneous  solution,  and  on  compression  to  the 
condensed  state  the  activation  energy  rises  although 
the  velocity  changes  only  slightly.  The  reason  for 
the  small  vals.  of  the  steric  factor  in  the  expanded 
state  is  discussed.  The  materials  investigated  in¬ 
clude  trilaurin  (m.p.  46*0°),  tripalmitin  (m.p.  64*2°), 
aa'-dipalmitin  (m.p.  71*0°),  a-monopalmitin  (m.p. 
75*5°),  and  Et  palmitate  (m.p.  25*0°).  G.  D.  P. 

Significance  of  the  interface  as  reaction 
partner.  E.  Pavelka  (Mikrochem.,  1937,  23, 

202 — 216). — The  course  or  rate  of  reactions  may  be 
modified  by  the  action  of  interfaces  due  to  (a)  ad¬ 
sorption  and  removal  of  a  negative  catalyst  from 
solution ;  (b)  adsorption  and  removal  of  nobler  ions, 
thereby  preventing  the  setting  up  of  local  elements  in 
corrosion ;  (c)  selective  adsorption  and  stabilisation  of 
an  intermediate  stage  of  the  reaction,  as  in  the  detec¬ 
tion  of*  Mn  with  benzidine.  Reactions  involving 
gels  vary  with  time,  owing  to  ageing  effects;  those 
involving  solids  may  be  facilitated  by  using  the  solid 
in  highly  disperse  or  adsorbed  form.  J.  S.  A. 

Kinetics  of  the  reaction  H2  (gas)  2H  (dis¬ 
solved  in  Pd).  C.  Wagner  (Z.  physikal.  Chem., 
1937, 181,  244). — Priority  is  given  to  Knorr  (A.,  1932, 
28)  for  the  method  of  measuring  the  resistance  of 
metallic  wires  described  previously  (A.,  1932,  701). 

J.  W.  S. 

Heterogeneous  reactions  with  atomic  hydro¬ 
gen.  II,  Formation  of  hydrogen  sulphide.  IH. 
Formation  of  hydrides  of  selenium,  tellurium, 
and  antimony.  C.  S.  Bagdasarjan  (J.  Phys.  Chem. 
Russ.,  1937,  10,  389-400,  401— 411).— II.  The  rate 
of  reaction  of  at.  H  with  solid  S  oc  [H]  in  the  extended 
phase.  20%  of  the  H  atoms  striking  the  surface  of 
the  S  react  with  it. 

III.  The  rate  of  reaction  of  at.  H  with  solid  Se, 
Te,  and  Sb  oc  [H]  in  the  extended  phase.  10%  of 
the  H  atoms  striking  the  surface  of  Se  and  Te  react, 
the  Corresponding  figure  for  Sb  being  11%.  On  the 
surface  of  Sb  the  probability  of  recombination  of.H 
atoms  is  <  10  times  as  great  as  that  of  their  forming 
SbH3,  a  reaction  :  without  appreciable  energy  of 
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activation.  The  mechanism  of  the  above  reactions  is 
undecided.  R.  C. 


Rate  of  reaction  of  amalgams  with,  acids.  I. 
Lithium  amalgam.  F.  A.  Fletcher  and  M. 
Kilpatrick  (J.  Physical  Chem.,  1938,  42,  113 — 
124;  cf.  A.,  1934,  605). — Rates  of  reaction  of  Li 
amalgam  in  Ho0  and  aq.  solutions  of  HC1,  HC104, 
HCOoH,  AcOH,  CN-CHvCC^H,  o-CoH4C1*OH,  and 
Li,  Na,  K,  Mg,  Ca,  Sr,  and  Ba  chlorides  have  been 
measured  at  25°.  A  general  equation  is  derived. 
With  H20  and  o-C6H4Cl*OH  the  velocity  oc  [Li]*, 
and  with  the  other  acids  is  independent  of  [Li], 

F.  L.  U. 

Dissolution  of  magnesium  in  amine  salt  solu¬ 
tions.  S.  Bodforss  and  K.  A.  Wallen  (Z.  physikal. 
Chem,,  1937,  181,  229 — 238). — The  velocities  of  dis¬ 
solution  of  Mg  in  NH4C1  +  NH3,  and  in  NH4OAc, 
NHMe3*0Ac,  NH3Et*OAc,  NH2Et2*OAc,  and  piperid¬ 
ine  acetate  at  20°  are  in  accord"  with  theory  (A.,  1931, 
1373).  J.  W.  S. 

Reaction  of  hydrogen  and  oxygen  atoms  with 
solutions.  P.  Harteck  and  K.  Stewart  (Z. 
physikal.  Chem.,  1937,  181,  183 — 194). — H  and  0 
atoms  can  enter  solutions  to  a  depth  of  about  1 0~5  cm. 
and  react  with  KI,  Na2S203,  K2Cr207,  amines,  etc. 
The  heats  of  activation  of  the  reactions  measured 
range  from  <1  to  about  5  kg. -cal.  per  g.-mol.  The 
heats  of  dissolution  of  H  and  0  atoms  are  1*5±1 
kg. -cal.  per  g.-atom  and  the  solubility  coeff.  a20  is 
probably  0-03 ± 0  01.  The  reaction  of  H  atoms  with 
NH2Ph  and  its  derivatives  has  been  studied  in  detail. 
1  mol,  of  NH3  is  formed  per  2  H  atoms  absorbed,  the 
heat  of  activation  of  the  reaction  being  1-5  kg.-cal. 
per  g.-mol.  J.  W.  S. 

Combustion  and  detonation  of  solid  explosives. 

—See  B,,  1938,  228. 


Influence  of  hydrogen  and  water  vapour  on  the 
combustion  of  carbon  monoxide  mixtures.  W.  T. 
David  and  B,  Pijgh  (Nature,  1937,  140,  1098). — The 
presence  of  1 — 5%  of  H2  or  1 — 2%  of  H20  vapour 
increases  the  flame  temp,  of  certain  CO-air  mixtures. 
Small  quantities  of  H20  and  H2  appear  to  reduce  the 
no.  of  metastable  mols.  formed  during  the  combustion 
of  dry  CO  mixtures.  L.  S.  T. 

Ozone  as  an  oxidation  catalyst.  XIH.  Ozon¬ 
ation  of  some  hydrocarbons  (hexane,  heptane, 
and  various  octanes).  E.  Briner,  C,  El-Djabri, 
and  H.  Paillard  (Helv.  Chim.  Acta,  1938,  21,  95 — 
108). — In  presence  of  02  and  at  sufficiently  high  temp, 
oxidation  by  03  causes  catalytic  oxidation  of  ?t- 
C6H44,n-C7H1g,?i-CQH1g,  CHMeEtBu0,  and  CH2Pr^Buy, 
furnishing  yields  of  oxidation  product  corresponding 
with  >  100%  of  the  03  consumed.  The  min.  temp,  for 
this  catafytic  action  is  the  lower  the  higher  is  the  mol. 
wt.  of  the  hydrocarbon,  but  branching  of  the  paraffin 
chain  causes  increased  resistance  to  oxidation. 

J.  W.  S. 


Acid  catalysis  and  equilibrium  constants. 
W.  F.  K.  Wynne-Jones  (Trans.  Faraday  Soc.,  1938, 
34,  245 — 251). — A  crit.  discussion  of  published  work, 
with  particular  reference  to  the  differentiation  between 
general  acid  catalysis  and  sp.  H-  effects.  E.  S.  H. 


Theory  of  proton  transfer  reactions.  K.  J. 

■  Pedersen  (Trans.  Faraday  Soc.,  1938,  34,  237 — 
244).- — The  general  theory  is  discussed,  especially  in 
relation  to  acid  and  base  catalysis,  and  applied  to 
published  data.  E.  S.  H. 

Polymerisation  of  propylene  by  dilute  phos¬ 
phoric  acid. — See  A.,  n,  79. 

Amine  catalysis  of  the  dealdolisation  of  di¬ 
acetone  alcohol. — See  A.,  II,  83. 

Mechanism  of  decomposition  of  hydrogen  per¬ 
oxide  by  catalase.  D.  Keilin  and  E.  F.  Hartree 
(Proc.  Roy.  Soc.,  1938,  B,  124,  397 — 405). — Experi¬ 
mental  work  supports  a  new  explanation  of  the 
mechanism  of  decomp,  of  H202  by  catalase,  according 
to  which  the  reaction  is  brought  about  by  the  suc¬ 
cessive  reduction  of  catalase-Fe  by  H202  and  its 
reoxidation  by  0o.  The  reaction  proceeds  thus : 
4Fe’“  +  2H202  =  4Fe#*  +  4H’  +  20? ;  4Fe"  +  4H‘ 
+  02  =  4Fo#“  +  2H20.  Catalase  inhibitors  are  separ¬ 
able  into  two  groups :  (1)  those  like  KCN,  H2S, 

Et02H  which  inhibit  the  reduction  of  catalase-Fe 
by  H202  and  (2)  those  like  azides,  NH2OH,  and  N2H4 
which  inhibit  reoxidation  of  reduced  catalase  by  02 
(A.,  1937,  ni,  30).  CO  in  presence  of  even  a  very 
small  concn.  of  02  does  not  inhibit  decomp,  of  H202 
by  pure  catalase  preps.,  showing  that  reduced  catalase 
has  a  much  greater  affinity  for  02  than  for  CO.  Some 
catalase  preps,  show  a  more  or  less  marked  photo¬ 
sensitive  inhibition  by  CO.  Pure  catalase  preps, 
become  sensitive  to  CO  in  presence  of  a  very  small 
concn.  of  azide,  cysteine,  or  glutathione,  which  appear 
to  inhibit  reoxidation  of  reduced  catalase.  F.  B.  P. 

Acetylcholine-cholesterolase  system. — See  A., 
Ill,  235. 

Promoters  and  poisons  in  catalysis.  S.  Berk- 
man,  J.  C.  Morrell,  and  G.  Egloff  (Universal  Oil 
Products  Co.,  Chicago,  Booklet  213,  1937,  91  pp.). — 
A  review  and  bibliography.  R.  B.  C. 

Inhibitors  in  catalysis.  S.  Berkman,  J.  C. 
Morrell,  and  G.  Egloff  (Universal  Oil  Products  Co., 
Chicago,  Booklet,  214,  1937,  34  pp.). — A  review  and 
bibliography.  R.  B.  C. 

Ignition  of  gas  by  cold  catalyst. — See  B.,  1938, 
125, 

Energy  distribution  of  the  active  centres  of 
catalysts  by  the  adsorption  of  poisonous  sub¬ 
stances.  M.  Kubokawa  (Rev.  Phys.  Chem.  Japan, 
1937,  11,  202 — 216). — The  poisoning  effect  of  the  Hg" 
ion  on  the  decomp,  of  H202  with  Pt-black,  prepared 
(a)  by  reduction  of  the  oxide  with  H2  at  100°,  (b)  by 
electrolysis  of  H2PtCl6,  has  been  investigated.  The 
linear  relation  between  the  reaction  velocity  (k)  and 
the  no.  of  adsorbed  ions  (x)  put  forward  by  Maxted 
(A.,  1933,  680)  is  not  found,  but  log  k  oc  log  x  (cf. 
Pease  and  Stewart,  A.,  1925,  ii,  691).  This  relation 
has  also  been  obtained  theoretically  by  a  consider¬ 
ation  of  the  distribution  of  the  active  centres  according 
to  the  Boltzmann  principle.  The  distribution  const, 
is  7*15  or  8-90  according  to  the  prep,  of  the  catalyst; 
the  characteristic  temp,  is  170°  for  (a)  and  80°  for  (b). 

F.  J.  L. 
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Effect  of  X-rays  on  catalysts  in  action.  L. 
PlSARSHEVSKI,  S.  TSCHRELASCHVILI,  and  G.  SaV- 
tschenko  (J.  Phys.  Chem.  Russ.,  1937,  10,  534 — 
537).— The  activity  of  Pt  or  graphite  which  is  cata¬ 
lysing  the  decomp,  of  aq.  H202  is  sometimes  raised  and 
sometimes  lowered  by  irradiation  with  X-rays. 

R.  C. 


Catalysis  of  hydrogen  peroxide  by  two  cata¬ 
lysts.  III.  Decomposition  of  hydrogen  per¬ 
oxide  by  salts  of  tungsten  and  copper.  B.  A. 
Konovalova,  S.  D.  Monachova,  M.  N.  Angarskaja, 
and  N.  P.  Peten  (J.  Phys.  Chem.  Russ.,  1937,  10, 
313 — 324). — Neither  Na2W04  nor  CuS04  decomposes 
H202  in  acid  solution.  The  catalytic  action  of  mix¬ 
tures  depends  on  the  order  of,  and  the  time  between, 
the  addition  of  both  salts  to  the  H202  solution. 
Between  10-2  and  2  x  10~2n-H2S04  the  rate  of  de¬ 
comp.  is  inversely  oc  [H'].  It  is  max.  when  [Cu]  = 
0T2  g.-atom  per  1.  Both  these  rules  hold  also  for 
the  .decomp,  of  Na2W08  by  CuS04,  so  that  Na2W08 
appears  to  be  an  intermediate  product  of  the  catalysis 
of  H202.  J.  J.  B. 

Catalysis  of  nitr  amide  decomposition  by 
colloidal  platinum  and  gold.  C.  V.  King  (J.  Amer. 
Chem.  Soc.,  1938,  60,  144 — 154). — The  reaction 
H2N202  ->  H20  +  NoO  in  aq.  solution  is  catalysed  by 
colloidal  or  finely-divided  Au  or  (especially)  Pt.  The 
activity  of  the  catalyst  varies  with  the  method  of 
prep.  The  reaction  resembles  the  catalytic  decomp, 
of  H202.  Rapid  decomp,  of  H2N202  mols.  adsorbed 
by  the  particles  probably  occurs ;  the  effect  of 
“  poisons  ”  (strong  acids,  I,  glucose,  etc.)  is  ascribed  to 
preferential  adsorption  with  displacement  of  H2N202. 


E.  S.  H. 


Heterogeneous  catalysis  in  liquid  ammonia 
solutions.  I.  W.  M.  Burgess  and  H.  L.  Kahler, 
jun.  (J.  Amer.  Chem.  Soc.,  1938,  60,  189 — 192). — The 
slow  formation  of  NaNH2  or  KNH2  in  liquid  NH3 
solutions  of  Na  or  K  is  accelerated  by  many  catalysts, 
among  which  platinised  Pt,  rusted  Fe,  and  Ni  in  the 
form  of  foils,  and  powdered  FeO  have  high  efficiency. 
The  catalyst  is  poisoned  by  the  accumulation  of 
NaNH2  (but  not  KNH2)  in  the  solution.  E.  S.  H. 

Theory  of  periodic  catalytic  reactions.  K. 
Bennewitz  (Z.  physikal.  Chem.,  1937,  181,  151 — 
160). — -The  periodic  phenomena  at  H^C^  electrodes 
in  aq.  HC1  (cf.  A.,  1938,  I,  142)  are  interpreted  in 
relation  to  the  theory  previously  advanced  (A.,  1932, 
24).  These  effects  are  due  to  the  simultaneous 
occurrence  of  an  adsorption  and  two  diffusion  pro¬ 
cesses,  which  are  all  in  different  phase.  The  theory 
indicates  that  any  catalytic  process  associated  with 
periodic  phenomena  tends  ultimately  to  inhibit  itself. 
The  present  theory  seems  to  be  analogous  to  the 
“  tunnel  effect ,5  theory,  and  to  avoid  the  conceptual 
difficulties  of  the  latter.  R.  C. 


Active  substances.  XXIV.  Preparation  and 
catalytic  activity  of  pure  y-FeOOH  and  of  the 
y-Fe203  obtained  therefrom.  R.  Fricke  and  O. 
Glemser  (Ber.,  1938,  71,  [£],  158 — 163). — Chemically 
and  physically  homogeneous  y-FeOOH  is  obtained 
by  adding  a  filtered  solution  of  FeCl2,4H20  in  H20 
to  an  aq.  solution  of  (CH2)6N4,  whereby  blue-green 
Fe(0H)2  is  pptd.  After  addition  of  NaN02  the 


mixture  is  heated  at  about  60°,  whereby  oxides  of  N 
are  freely  evolved.  After  3  hr,  the  supernatant 
liquid  is  decanted  and  the  residue  is  washed  with 
H20  until  free  from  Cl'.  Secondary  changes  become 
obvious  if  the  mixture  is  kept  for  >3  hr.  The  product 

(I)  has  practically  the  same  particle  size  as  that  (II), 
obtained  by  the  method  of  Hahn  and  Hertrich  (A., 
1923,  ii,  643)  but  is  analytically  pure  except  for  a 
trace  of  C  whereas  Hahn's  product  contains  S  in 
various  forms  and  I.  (I)  and  the  products  of  its 
dehydration  at  220°  and  370°  have  a  considerably 
higher  catalytic  activity  towards  H202  than  (II) 
and  its  corresponding  products.  Specimens  kept 
in  closed  flasks  in  a  desiccator  retain  their  activity 
better  than  those  kept  in  glass- stoppered  bottles  in 
the  air;  this  is  ascribed  to  the  effect  of  atm.  moisture 
penetrating  around  the  stoppers.  The  catalytic 
activity  of  (I)  is  greatly  diminished  after  it  has  been 
treated  with  a  solution  of  S  in  CS2  or  mixed  with 
Na2S203  +  I,  thus  explaining  the  lower  activity  of 

(II) .  Adsorptive  H20,  united  at  the  active  positions, 

diminishes  the  catal3rtic  activity  of  y-FeO*OH 
towards  H202.  H.  W. 

Ammonia  synthesis  at  atmospheric  pressure. 
V.  A.  Plotnikov  and  V.  A.  Kiketz  (Mem.  Inst. 
Chem.  Ukrain,  Acad.  Sci.,  1937,  4,  155 — 167). — 
Various  catalysts  for  the  synthesis  of  NH3  are 
described.  K.  S. 

Reduction  of  iron  catalysts  for  ammonia  syn¬ 
thesis. — See  B.,  1938,  159. 

Cause  of  loss  of  platinum  in  oxidation  of 
ammonia. — See  B.,  1938,  159. 

Catalytic  interaction  of  ethylene  and  heavy 
hydrogen  on  platinum.  A.  Farkas  and  L.  Farkas 
(J.  Amer.  Chem.  Soc.,  1938,  60,  22 — 28). — The  inter¬ 
action  has  been  studied  at  10 — 100  mm.  and  0 — 
236°.  Hydrogenation  and  exchange  occur,  according 
to  (a)  C2H4  +  D2  —  C2H4D2  and  (b)  C2H4  +  D2  — 
C2H3D  +  HD.  At  0 — 150°,  (a)  has  a  temp,  coeff. 
>1  and  activation  energy  10  kg. -cal. ;  at  temp.  >150° 
the  temp,  coeff.  is  <1.  Comparison  of  (a)  with  the 
ortho-para  conversion  of  II2  and  D2  and  with  the 
reaction  H2  +  D2  2HD  shows  that  in  the  lower 
temp,  range  the  rate-determining  step  is  the  activation 
of  H2  mols.,  which  involves  the  loosening  of  the 
linking  between  their  atoms.  The  temp,  coeff.  of 
(6)  is  >  that  of  (a),  and  the  activation  energy  is  22 
kg. -cal.  The  rate-determining  step  of  (b)  is  C2H4  -> 
C2H3  -{-  H  ;  the  temp,  coeff.  of  hydrogenation  above 
150°  is  due  to  the  shifting  of  equilibrium  in  the  direc¬ 
tion  C2H3  +  H,  owing  to  the  high  temp,  coeff.  of 
the  rate-determining  step.  E.  S.  H. 

Decomposition  of  methane  on  the  surface  of 
platinum.  M.  Kubokawa  (Rev.  Phys.  Chem. 
Japan,  1937,  11,  217 — 219). — The  retardation  ex¬ 
ponent  (cf.  A.,  1937, 1, 573)  is  explained  quantitatively. 
It  is  >1  and  varies  according  to  the  nature  of  the 
catalyst.  F.  J.  L. 

Catalytic  polymerisation  of  butylenes  by  sul¬ 
phuric  acid. — See  B.,  1938,  135. 

Effect  of  alkali  on  copper  methyl  alcohol 
catalysts.  D.  A.  Pospechov  and  A.  A.  Schokol 
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(Mem.  Inst.  Chcm.  Ukrain.  Acad.  Sci.,  1937,  4,  205 — 
213).— The  synthesis  of  MeOH  and  EtOH  from  CO 
and  H2  with  the  catalysts  CuG0(ZnO)35.6(Cr2O3)4.4 
and  Cu82(Zn0)16(Cr203)2  containing  0*1 — 5  mol.-% 
of  alkali  hydroxide,  at  pressures  >  100  atm.  and  temp. 
<200°,  is  described.  Increase  in  the  flow  velocity 
increases  the  yield  of  EtOH  up  to  22%  of  the  crude 
condensate.  The  second  catalyst  proved  the  more 
efficient.  K.  S. 

Decomposition  of  methyl  alcohol  by  catalysts 
used  in  its  synthesis. — See  B.,  1938,  135. 

Catalysts  for  vapour-phase  oxidation  of  acet¬ 
aldehyde. — See  B.,  1938,  135. 

Simultaneous  catalytic  preparation  of  acetic 
acid  and  ethyl  acetate  from  ethyl  alcohol. — See  B., 
1938,  135. 

Catalytic  activity  of  cobalt  mixed  with  certain 
metals  for  gas-phase  reduction  of  nitrobenzene 
to  aniline.  F.  A.  Griffitts  and  0.  W.  Brown  (J. 
Physical  Chcm.,  1938,  42,  107— 111).— Yields  are 
recorded  for  Co,  Co-Mn,  Co-Mo,  and  Co-Cr  catalysts, 
alone  or  supported  on  asbestos.  Co-Mn  gave  the 
highest  yield  (99%  at  260°)  but  is  sensitive  to  temp. 
Co-Mo  gave  89%  at  320°.  The  others  were  relatively 
inefficient.  F.  L.  U. 

Catalytic  reduction  of  tar  phenols  to  benzene 
hydrocarbons. — See  B.,  1938,  127. 

Rate  of  decomposition  of  tetralin  peroxide. 
V.  Effect  of  pro-oxidant  on  the  rate  of  decom¬ 
position.  T.  Yamada  (J.  Soc.  Chem,  Ind.  Japan, 
1937,  40,  422— 424b;  cf.  B.,  1936,  355).— The  in¬ 
fluence  of  oleates  of  Mn,  Co,  and  Pb  on  the  decomp, 
rate  of  tetralin  peroxide  at  SO — 130°  has  been  studied. 
The  original  first  order  reaction  is  changed  by  Mn 
and  Co  oleates  to  a  reaction  of  the  second  order,  and 
by  Pb  oleate  to  one  of  the  third  order.  The  increase 
in  order  is  explained  by  supposing  that  the  driers  are 
partly  consumed  during  the  reaction.  R.  S.  B. 

Recent  developments  in  the  contact  sulphuric 
acid  process. — See  B.,  1938,  158. 

Application  of  niobium  and  tantalum  oxides  in 
the  [sulphuric  acid]  contact  process. — SeeB.,  1938, 
158. 

Contact  catalytic  activity  of  chromium  oxide 
in  oxidation  of  sulphur  dioxide  to  sulphur 
trioxide. — See  B.,  1938,  159. 

Electrolytic  separation  of  hydrogen  and  deuter¬ 
ium  and  the  catalysed  exchange  reaction  HD  + 
H20  =  H2  +  HDO.  J.  A.  V.  Butler  (Z.  Elektro- 
chem.,  1938,  44.  55 — 60). — It  is  considered  probable 
that  at  irreversible  electrodes  separation  of  H  and 
D  is  due  to  differences  in  the  velocities  of  transfer 
of  electrons  from  the  metal  to  hydrated  ions.  At 
reversible  electrodes  the  velocities  of  adsorption 
of  protons  and  deuterons,  combination  of  atoms,  and 
desorption  as  mols.  also  enter  into  the  mechanism, 
but  the  product  of  electrolysis  is  the  equilibrium 
gas.  A  mechanism  is  developed  for  the  reversible 
H2  electrode,  based  on  measurements  of  the  reaction 
HD  +  Ho0  =  H>  +  HDO.  :  J.  W.  S. 

'  M  * 


Electrodeposition  of  copper-nickel  alloys. — See 
B.,  1938,  177. 

Chromium  electroplating  of  aluminium. — See 
B.,  193S,  177. 

Electrolytic  production  of  white  lead. — See  B., 
1938,  189. 

Chemical  action  of  electric  discharges.  XII. 
Production  of  hydrocyanic  acid  by  the  electric 
arc  at  different  frequencies.  E.  Briner,  J. 
Desbaillets,  and  H.  Paillard.  XIII.  Spectro¬ 
scopic  examination  of  a  nitrogen-oxygen  mix¬ 
ture  (air)  submitted  to  the  action  of  the  electric 
arc  at  different  frequencies.  E.  Briner,  B. 
Siegrist,  and  B.  Susz.  XIV.  Spectroscopic  ex¬ 
amination  of  methane-nitrogen-hydrogen  mix¬ 
tures  submitted  to  the  electric  arc  at  different 
frequencies.  E.  Briner,  J.  Desbaillets,  and 
B.  Susz  (Helv.  Chim.  Acta,  1938,  21,  115 — 133, 
134—137,  137— 140).— XII.  The  yield  of  HCN  pro¬ 
duced  by  the  action  of  an  a.c.  arc  on  CH4-N2-H2 
mixtures  at  atm.  pressure  increases  with  increasing 
frequency  (n),  reaching  about  43  g.  per  kw.-hr.  at 
n  —  107  cycles  per  sec.  Reduction  of  pressure  does 
not  improve  the  yield,  but  diminishes  the  deposition 
of  C  on  the  electrodes.  The  simultaneous  production 
of  NH3  is  greatly  increased  by  reduction  of  pressure. 
The  increased  }Tield  at  high  frequency  is  attributed 
to  the  possibility  of  maintaining  a  stable  arc  of  much 
lower  power,  causing  less  loss  of  HCN  and  NH3 
through  thermal  decomp. 

XIII.  N2-02  mixtures,  excited  by  an  a.c.  arc, 
show  the  same  N2  and  NO  bands  at  all  vals.  of  n , 
but  the  intensities  of  the  bands  in  the  short -X  region 
increase  with  increasing  n ,  causing  an  extension  of 
the  spectrum  into  the  ultra-violet  region.  The 
N2+  bands  also  increase  in  intensity  with  increasing  n. 

XIV.  CH4-N2-H2  mixtures,  excited  by  an  a.c. 

arc,  show  the  Swan  spectrum  of  C,  the  CN  bands, 
and  the  spectra  of  N2  and  N2+.  The  same  particles 
are  present  at  all  vals.  of  n,  but  formation  of  C 
prevents  quant,  observations  of  variations  in  the  band 
intensities.  J.  W.  S. 


Grotthuss  and  Einstein.  W.  D.  Bancroft  and 
R.  C.  Clapp  (J.  Franklin  Inst.,  1938,  225,  23— 
43). — A  discussion  of  the  advances  in  photochemical 
theory  since  the  time  of  Grotthuss.  The  photo¬ 
chemical  decomp,  of  Fehling’s  solution  and  m-CuS04 
in  the  presence  of  quinol  is  investigated. 

F.  J.  L. 

Effect  of  life  of  gas  ions  on  their  chemical 
activity.  P.  Gunther  and  L.  Holzapfel  (Z. 
physikal.  Chem.,  1937,  R,  38,  211—220;  cf.  A., 
1936,  1473). — If  a  H2-02  mixture  or  NH3  is  sensitised 
for  ionisation  by  X-rays  by  the  presence  of  Xe,  the 
amount  of  reaction  per  pair  of  ions  is  the  same, 
irrespective  of  whether  the  ions  are  allowed  to  combine 
soon  after  their  formation  or  are  electrolysed  out  in 
the  saturation  current  after  traversing  a  certain 
distance.  It  is  inferred  that  there  is  no  connexion 
between  the  life  of  the  ions  and  their  activity. 

R.  C. 

Photochemical  investigations  in  the  Schumann 
ultra-violet.  V.  Photochemical  decomposition 
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of  methane.  W.  Groth  (Z.  physikal.  Chem.,  1937, 
B,  38,  366 — 380). — The  absorption  by  CH4  at  atm. 
pressure  of  radiation  of  XX  1470  and  1295  a.  has 
been  investigated.  Approx.  0-35  mol.  of  H2  is  formed 
per  quantum  by  decomp.,  the  rate  being  uninfluenced 
by  increase  in  the  no.  of  quanta  absorbed.  On  the 
other  hand,  the  yield  of  hydrocarbon  decreases  from 
0*17  to  0*10  mol.  per  quantum  with  increase  in  the 
no.  of  quanta  absorbed.  A  study  of  the  v.p.  curves 
of  the  decomp,  products  shows  that  C2H2,  C2H4, 
and  C2H6  are  formed  in  varying  proportions  according 
to  the  conditions.  A  mechanism  for  the  decomp, 
is  discussed.  C.  R.  H. 

Mechanism  of  optical  sensitising  of  silver 
halides  by  dyes.  S.  E.  Sheppard,  R.  H.  Lambert, 
and  R.  D.  Walker  (Nature,  1937,  140,  1096— 
1097). — In  approx,  monochromatic  light  of  5460  A. 
and  with  a  simple  Ag  halide  hydrosol,  stabilised 
with  a  slight  excess  of  Br'  and  sensitised  with  erythosin, 
the  dye  is  destroyed  progressively  with  exposure 
to  light,  and  the  no.  of  Ag  atoms  formed  is  from 
1  to  2  per  mol.  of  dye  that  disappears.  The  dye 
also  disappears  on  exposure  to  the  blue- violet  light 
adsorbed  by  AgBr  when  the  green  light  adsorbed 
by  the  Ag  halide-erythosin  complex  is  eliminated. 
With  halogen  acceptors  present  in  green  light  (5460  a.), 
the_  adsorbed  dye  is  not  destroyed  by  the  light 
adsorbed,  but  Br'  is  converted  into  Br,  and  Ag* 
into  Ag,. progressively  with  exposure.  For  erythosin, 
all  the  dye  mols.  adsorbed  are  not  active  photo- 
lytically  ;  the  amount  of  Ag  produced  by  a  given 
exposure  increases  rapidly  at  first  and  then  reaches 
a  limit  before  adsorption  saturation.  The  optically 
sensitising  dye  facilitates  the  transfer  of  an  electron 
from  Br'  to  Ag*  without  itself  undergoing  decomp. 

L.  S.  T. 

Herschel  effect.  F.  G.  Person  and  J.  M.  Blair 
(J.  Franklin  Inst.,  1938,  225,  73 — 80). — The  regres¬ 
sion  of  the  latent  photographic  image  under  the 
influence  of  light  of  X  >0-64  mg.  at  —22°,  20°,  50°, 
and  100°  is  investigated.  The  Herschel  effect,  for 
a  given  val.  of  intensity  X  exposure  (secondary 
illumination),  increases  as  the  intensity  decreases. 

F.  J.  L. 

Spectral  sensitivity  and  light  absorption  of  dye- 
sensitised  photographic  emulsions.  J.  A.  Leer- 
makers,  B.  H.  Carroll,  and  C.  J.  Staitd  (J.  Chem. 
Physics,  1937,  5,  878 — 888). — Light  absorption  and 
sensitivity  curves  for  emulsions  sensitised  with  certain 
cyanine  dyes  show  a  correspondence  in  the  region 
of  colour-sensitising.  The  absorption  curves  of  AgBr 
dyed  with  some  cyanine  dyes  and  those  of  the  dyes 
in  saturated  solutions  of  inorg.  salts  arc  essentially 
the  same.  Two  types  of  adsorption  on  AgBr  are 
indicated  since  such  an  emulsion  shows  sensitivity 
in  different  spectral  regions  corresponding  with  the 
light  absorption  characteristics  of  the  dye  adsorbed 
in  the  aggregated  and  mol.  states.  W.  R.  A. 

Quantitative  relationships  between  light  ab¬ 
sorption  and  spectral  sensitivity  of  dye-sensitised 
photographic  emulsions.  J.  A.  Leermakers  (J. 
Chem.  Physics,  1937,  5,  889 — 892). — Quant,  measure¬ 
ments  on  orthochromatic  and  panchromatic  films 
between  4000  and  7000  a.  show  good  correspondence 


between  light  absorption  and  sensitivity  of  the  dyed 
AgBr  emulsion  over  the  whole  range  for  the  pan¬ 
chromatic  film,  the  orthochromatic  film  being  less 
sensitive  in  the  green  than  in  the  blue  for  equal 
absorption.  Energy  transfer  from  the  dye  to  the 
Ag  halide  is  very  efficient  for  the  panchromatic 
sensitising.  Possible  sensitising  mechanisms  are  dis¬ 
cussed.  W.  R.  A. 

Surface-dye  concentration  relationships  in 
sensitised  photographic  emulsions.  J.  A.  Leer- 
makers,  B.  H.  Carroll,  and  C.  J.  Staud  (J.  Chem. 
Physics,  1937,  5,  893 — 896). — The  amount  of  dye 
producing  max.  sensitising  is  oc  the  Ag  halide  surface. 
At  optimum  sensitising  concn.  the  dye  is  adsorbed 
to  the  Ag  halide  in  a  unimol.  layer.  W.  R.  A. 

Becquerel  effect  of  copper  oxide  electrode  in 
alkali  solution.  N.  Hay  ami  (Rev.  Phys.  Chem. 
Japan,  1937,  11,  166 — 188). — The  photochemical 
reaction  2CuO  Cu20  +  0*502has  been  studied  by 
means  of  the  Becquerel  effect.  The  time  taken  to 
reach  equilibrium  of  the  Becquerel  effect  is  in¬ 
dependent  of  the  intensity  and  X  of  the  light  (430 — 
540  mg.).  The  equilibrium  photo-voltaic  potential 
oc  the  light  intensity,  the  max.  electrode  p.d.  being 
observed  at  X  450—500  mg.,  and  decreases  with 
rise  in  temp.  (0 — 45°).  The  results  arc  considered 
thermodynamically  and  it  is  shown  that  the  reaction 
in  the  dark  is  of  first  order,  and  the  photochemical 
reaction  is  of  zero  order.  F.  J.  L. 

Influence  of  light  on  corrosion  of  iron. — See  B., 
1938,  159. 

Photochemical  reactions  with  inorganic  col¬ 
loids  as  active  agents  under  the  influence  of  light 
in  various  states  of  polarisation.  I.  Tungstic 
acid,  molybdic  acid,  chromium  tungstate,  etc. 
as  photo-reactive  agents.  Optical  properties  of 
these  sols  ;  circular  dichroism  in  the  ultra¬ 
violet.  J.  C.  Ghosh,  T.  Banerjee,  and  S.  K. 
Mukherjee.  II.  Photochemical  reduction  of 
tungstic  acid  sol  by  glucose,  fructose,  form¬ 
aldehyde,  lactic  acid,  sodium  hypophosphite, 
leucine,  and  glutamic  acid.  J.  G.  Ghosh,  T. 
Banerjee,  S.  K.  .  Bhattacharyya,  and  S.  K. 
Das-Gupta.  III.  Effect  of  on  photo-reduc¬ 
tion  of  tungstic  acid  sol  in  unpolarised  light. 
J.  C.  Ghosh,  T.  Banerjee,  and  M.  S.  A.  Khan.  IV. 
Photochemical  reduction  of  molybdic  acid  sol  by 
glucose,  formaldehyde,  ethyl  alcohol,  sodium 
hypophosphite,  leucine,  glutamic  acid,  and  a- 
alanine.  J.  C.  Ghosh,  T.  Banerjee,  K.  M.  Bhatta¬ 
charyya,  and  M.  S.  A.  Khan.  V.  Effect  of  pR 
on  photo-reduction  of  molybdic  acid  sol  in  un¬ 
polarised  light.  J.  C.  Ghosh,  T.  Banerjee,  and 
M.  S.  A.  Khan.  VI.  Photochemical  reduction  of 
vanadic  acid  sol  with  ethyl  alcohol  in  acid 
medium.  J.  C.  Ghosh,  T.  Banerjee,  and  S.  K. 
Bhattacharjee.  VII.  Photochemical  reduction 
of  uranic  acid  sol  by  sodium  tartrate.  J.  C. 
GnosH,  T.  Banerjee,  and  J.  C.  Bose.  VIII.  In¬ 
ternal  filter  action  of  reduced  tungstic  acid  and 
molybdic  acid  sols.  T.  Banerjee  and  J.  C. 
Ghosh.  IX.  Photochemical  oxidation  of  alco¬ 
hol  and  glucose  by  iodine  in  acid  medium  with 
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tungstic  acid  sol  as  photosensitiser.  J.  C. 
Ghosh,  T.  Banerjee,  S.  K.  Nandy,  and  N.  Gotta. 

X.  Photochemical  oxidation  of  glucose  by 
potassium  indigo tintetrasulphonate  with  tung¬ 
stic  acid  sol  as  photocatalyst.  J.  C.  Ghosh,  T. 
Banerjee,  and  S.  K.  Bhattacharjee.  XI.  Photo¬ 
chemical  oxidation  of  glucose  by  methylene -blue 
with  uranic  acid  sol  as  photosensitiser.  J.  C. 
Ghosh,  T.  Banerjee,  and  J.  C.  Bose.  XII.  Photo¬ 
chemical  oxidation  of  glucose  and  fructose  by 
methylene -blue  with  ferric  hydroxide  sol  as 
photosensitiser.  T.  Banerjee,  S.  K.  Bhatta¬ 
charjee,  and  N.  Mukherjee.  XIII.  Influence  of 
state  of  polarisation  of  light  on  velocity  of  photo¬ 
oxidation  of  organic  substances  by  hydrogen 
peroxide  with  colloids  as  photosensitisers.  T. 
Banerjee.  XIV.  Influence  of  circularly  polar¬ 
ised  light  on  photochemical  reactions  with  pre¬ 
excited  colloids  as  photosensitisers.  J.  C.  Ghosh 
and  T.  Banerjee  (J.  Indian  Chem.  Soc.,  1937,  14, 
495—518,  519—530,  531—538,  539—546,  547— 
550,  551—558,  559—563,  575—580,  581—588,  589— 
596,  597—602,  603—610,  611—616,  617— 626).— I. 
Optical  and  photochemical  properties  of  sols  of 
v205,  W03,  Mo03,  and  U03  are  described.  The 
anisotropy  factor  was  determined  for  sols  matured 
10  hr.  in  the  dark  and  in  unpolarised,  plane-polarised, 
and  d -  and  Z- circularly  polarised  light.  For  W03, 
V205,  and  Cr  tungstate  sols  a  positive  factor  was 
found  after  maturing  in  Z-  and  a  negative  factor  after 
maturing  in  cZ-circularly  polarised  light.  With  these 
sols  matured  under  other  conditions,  and  with  the 
remaining  sols  under  all  conditions,  no  anisotropy 
factor  was  detected.  Light  of  X  366  mpt.  was  used. 

II.  All  the  reductions  studied  are  zero-mol.  with 
respect  to  the  W03  sol,  and  the  velocity  coeff.  (&) 
is  cc  the  light  energy  absorbed.  The  quantum  yield 
varies  between  1-0  and  0*1,  and  under  otherwise 
identical  conditions  is  higher  in  Z-  than  in  cZ-circularly 
polarised  light  (X  366  m p.).  A  mechanism  is  suggested 
which  is  in  harmony  with  the  observed  linear  relation 
between  1  jk  and  1/reductant  concn. 

III.  The  quantum  efficiency  in  the  photo-reduction 
of  W03  sol  increases  from  0  at  ^  4*8  to  a  max. 
about  1-3.  The  effect  is  attributed  to  micelle 
formation  in  the  sol,  complicated  by  a  second  factor 
in  the  case  of  NH2-acids. 

IV.  The  results  with  Mo03  sol  are  the  same  as 
with  W03,  except  that  (Z-  and  Z-circularly  polarised 
light  are  equally  effective. 

V.  The  effect  of  change  of  oh  the  photo -reduction 
of  Mo03  sols  is  described  and  considered  to  be  related 
to  the  different  types  of  micelle  anions  formed. 

VI.  The  effect  of  on  photo -reduction  of  V205 
sol  by  EtOH  is  in  the  opposite  sense  to  that  observed 
with  W03  and  Mo03.  The  velocity  coeff.  is  not  oc 
intensity  of  radiation  or  (intensity)*.  In  other 
respects  the  results  are  the  same  as  for  W03,  but  the 
quantum  yield  is  <^1 . 

VII.  The  rate  of  photochemical  reduction  of  U03 
sol  by  Na  tartrate  =  k(a  —  x)ja,  where  a  =  initial 
[uoj.  k  is  oc  the  absorbed  radiation.  The  quantum 
efficiency  is  <l  >0-5. 

vni.  In  the  photo-reduction  of  W03  and  Mo03 
sols  the  reduced  W  or  Mo  compounds  are  themselves 


non-photo-active,  and  their  extinction  coeff.  is  > 
that  of  the  original  sol.  In  spite  of  this  the  velocity 
of  reduction  remains  unaffected.  An  explanation 
based  on  the  two-dimensional  mobility  of  the  adsorbed 
mols.  (cf.  A.,  1932,  688),  in  consequence  of  which 
radiation  energy  absorbed  by  the  latter  is  imparted 
to  the  underlying  photo-active  substrate,  is  offered 
and  supported  by  experiments. 

IX.  There  is  no  photochemical  reaction  between  I 
and  EtOH  or  glucose  in  acid  solution  in  the  absence 
of  a  photo- catalyst.  The  reaction  in  presence  of 
colloidal  W03  has  been  studied  with  respect  to  the 
influence  of  concn.,  pa,  temp.,  intensity  and  state  of 
polarisation  of  light.  The  results  are  in  harmony 
with  the  assumption  that  radiation  energy  absorbed 
by  the  W03  is  communicated  to  the  adsorbed  I 
mols.,  which  are  thereby  dissociated  into  atoms. 

X.  A  similar  study  of  the  oxidation  of  glucose  by 
Na  indigotintetrasulphonate  shows  this  reaction  to 
have  a  more  complex  velocity  coeff.  and  a  quantum 
efficiency  that  of  the  I-glucose  reaction.  The 
differences  are  due  to  the  adsorption  at  the  sol 
surface  of  mols.  of  leuco-dye  which  are  photo-inactive. 

XI.  The  photo-oxidation  of  glucose  by  methylene- 
blue  in  presence  of  U03  sol  is  zero-mol.  with  respect 
to  the  oxidant,  the  velocity  is  oc  light  intensity,  and 
independent  of  [U03]  if  the  incident  radiation  is 
completely  absorbed.  The  quantum  efficiency  is 
about  1 . 

XII.  With  colloidal  Fe(OH)3  as  photosensitiser  the 
oxidation  of  glucose  and  fructose  by  methylene- 
blue  is  attended  by  long  induction  periods,  and  the 
quantum  efficiency  is  <^1.  Otherwise  the  reaction 
is  similar  to  that  with  U03.  Explanations  are 
offered. 

XIII.  Photo-oxidation  of  glucose,  fructose,  or 
CH20  in  circularly  polarised  light  in  presence  of  sols 
of  W03,  Mo03,  V2Os,  Cr  tungstate,  and  Cr(OH)3 
is  attended  by  induction  periods  of  6 — 8  hr.  With 
W03,  V205,  and  Cr  tungstate  Z-  is  more  efficient 
than  (Z-circularly  polarised  light,  whilst  with  Mo03 
and  Cr(OH)3  the  efficiencies  are  equal. 

XIV.  Induction  periods  observed  in  reactions 

brought  about  by  circularly  polarised  light  (c.l.) 
disappear  when  the  photo -active  sol  (W03  etc.) 
has  been  exposed  to  radiation  for  a  sufficient  time 
before  mixing  with  the  other  reactants.  The  differ¬ 
ence  between  the  efficiency  of  Z-c.l.  and  (Z-c.l,  with 
certain  sols  is  observed  only  when  the  sol  has  been 
pre-ex  cited  in  light  of  the  same  state  of  polarisation 
as  that  used  in  the  subsequent  photochemical  re¬ 
action.  The  only  sols  for  which  such  a  difference  is 
observable  are  those  which  exhibit  circular  dichroism 
when  exposed  to  d~  or  Z-c.l.,  and  are  also  those  in 
which  the  micelles  have  been  shown  to  possess  a 
microcryst.  structure.  It  is  inferred  that  c.l.  exercises 
a  directive  influence  during  the  formation  of  the  cryst. 
aggregates,  whereby  an  anisotropic  lattice  structure 
is  developed.  F,  L.  U. 

Photochemical  reactions  in  the  fluorite  region. 
II.  Photochemical  decomposition  of  formalde¬ 
hyde  vapour.  R.  G.  W.  Norrish  and  W.  A.  Noyes 
(Proc.  Roy.  Soc.,  1937,  A,  163,  221— 227).— The 
products  of  decomp,  in  the  Schumann  region  are 
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mainly  H2  and  CO,  no  evidence  being  found  for 
primary  dissociation  into  CH2  radicals  and  0  atoms. 

G.  D.  P. 

Photolysis  of  azomethane .  III.  Effect  of 
nitric  oxide  and  the  nature  of  the  primary  step. 
T.  W.  Davis,  F.  P.  Jaiin,  and  M.  Burton  (J.  Amer. 
Chem.  Soc.,  1938,  60,  10—17;  cf.  A.,  1937,  I,  419, 
627). — Analysis  of  the  products  of  photolysis  shows 
that  when  NO  is  present  practically  no  alkane  gas 
is  produced.  Decomp,  occurs  almost  exclusively 
according  to  NMe!NMe  -f-  /tv  ->  2Me  +  N2,  the  Me 
radicals  subsequently  combining  with  Me2N2  mols. 
to  yield  more  complicated  radicals  and  mols.,  which 
give  C2H6  and  other  alkanes  by  further  decomp. 
The  existence  of  a  thermally  unstable  compound 
formed  by  the  interaction  of  NO  with  the  products 
of  photolysis  is  discussed.  E.  S.  H. 

Formation  of  benzene  in  the  radiochemical 
polymerisation  of  acetylene.  II. — See  A.,  II,  80. 

Exchange  reactions  between  light  and  heavy 
hydrogen.  C.  K.  Ingold  and  C.  L.  Wilson  (Z. 
Elektrochem.,  1938,  44,  62 — 71). — A  review.  These 
reactions  are  classified  into  exchanges  dependent 
on  homogeneous  ionisation,  direct  homogeneous 
exchange  between  mols.,  homogeneous  exchanges 
with  H  atoms,  and  heterogeneous  exchanges  under 
the  influence  of  surface  catalysts,  and  the  possible 
mechanisms  of  each  type  are  discussed.  It  is  sug¬ 
gested  that  many  direct  homogeneous  exchanges 
between  mols.  take  place  through  a  transition 
state  belonging  to  the  4-atom  problem,  e.g.t  ;CH  -f- 

DOS03H  ->  :C<£>0-S03H  ->  -OH  +  DHS04  or 

->■  ;CD  +  H2S04.  Evidence  in  favour  of  this  theory 
is  discussed.  J.  W.  S. 

Preparation  of  deuterium  compounds.  H. 
Erlenmeyer  (Z.  Elektrochem.,  1938,  44,  8 — 13). — A 
summary  of  the  methods  which  have  been  used  for 
prep,  of  inorg.  and  org.  D  compounds.  J.  W.  S. 

Active  hydrogen,  oxygen,  and  nitrogen  at 
pressures  up  to  20  mm.  P.  Hakteck  and  E. 
Roedek  (Z.  physikal.  Chem.,  1937,  181,  195 — 196; 
cf.  A.,  1937,  I,  316). — A  reply  to  Klemenc  (A.,  1937, 
I,  526).  J.  W.  S. 

Method  and  apparatus  for  the  rapid  conversion 
of  deuterium  oxide  into  deuterium.  J.  W. 
Knowlton  and  F.  D.  Rossini  (J.  Res.  Nat.  Bur. 
Stand.,  1937, 19,  605 — 612). — D20  vapour,  evaporated 
in  a  vac.,  is  passed  over  Mg  at  480°,  the  D2  evolved 
being  passed  through  a  liquid  air  filter-trap  and 
collected  as  liquid  in  a  vessel  immersed  in  liquid 
H2.  It  is  subsequently  allowed  to  vaporise  and  fill 
gas  cylinders  at  room  temp.  95%  yield  is  claimed. 

J.  W.  S. 

Combustion  of  hydrogen  and  lower  paraffin 
hydrocarbons  over  cupric  oxide. — See  B.,  1938, 
130. 

Preparation  of  soft  water  comparable  with 
distilled  water,  by  ionic  exchange.  G.  Auster- 
weil  and  A.  Fiedler  (Compt.  rend.,  1937,  205, 
1235 — 1237). — The  H20  passes  successively  over  a 
H*  exchanger  (lignite  treated  with  H2S04)  which 
replaces  salts  by  the  corresponding  acids,  through  a 
N(A.,I.) 


degasifier  to  remove  C02,  and  over  an  insol.  org. 
base  ( e.g .,  a  quinone-imine  complex)  which  ppts. 
the  acids  as  insol.  salts.  The  H’  exchanger  is  re¬ 
generated  with  dil.  acid,  and  the  base  with  dil. 

alkali.  A.  J.  E.  W. 

• 

Ammoniated  copper  sulphates,  E.  Rencker 
(Bull.  Soc.  chim.,  1937,  [v],  4,  1992—1995).— 
CuS04,5NH3  has  been  prepared  by  the  action  of 
NH3  on  anhyd.  CuS04 ;  CuS04,4NH3,H20  by  pptg. 
ammoniacal  CuS04  with  EtOH.  A  dilatometric 
study  of  the  thermal  decomp,  of  these  compounds 
shows  arrests  at  the  compositions  CuS04,2NH3  and 
0uS04,NH3.  E.  S.  H. 

Complex  compounds  of  picric  acid  and  other 
nitrophenols  with  cuprammonium  salts. — See 
A.,  II,  94. 

Structure,  energy  content,  and  other  properties 
of  active  substances.  XXIII.  Examination  of 
active  MgO,  y-Al203,  y-Fe203,  and  ZnO  by  Otto 
Hahn’s  emanation  method.  Comparison  of  the 
results  with  those  of  other  methods  of  measure¬ 
ment.  R.  Fkicice  and  C.  Feichtner  (Ber.,  1938, 
71,  [J5],  131 — 144). — Dehydration  at  various  temp, 
of  defined  hydroxides  indexed  with  a  little  radio-Th 
gives  active  preps,  of  MgO,  y-Fe203,  and  ZnO.  For 
these  specimens  determination  is  made  of  the  emanat¬ 
ing  power  {EmV)  according  to  Hahn,  i.e the  %  of 
the  Th  emanation  (I)  formed  which  the  specimen 
can  lose  with,  relative  ease.  Comparison  of  the  results 
thus  obtained  [taking  into  account  the  different 
rebound  lengths  of  (I)]  among  themselves  and  with 
the  results  of  other  rontgenographic  determinations 
of  particle  size  leads  to  the  following  conclusions. 
Even  with  primary  particle  size  under  the  rebound 
length  of  (I)  EmV  vals.  of  <100%  and  even  <^100% 
are  found.  These  observations  harmonise  with 
those  made  previously  which  establish  the  influence 
of  the  density  of  packing  of  finely-divided  preps,  on 
the  escape  of  (I).  Intergrowths  and  4 4  baking  ”  of 
the  primary  particles  are  also  important  factors. 
In  these  cases  Hahn’s  method  gives  a  profound 
insight  into  the  secondary  structure.  The  secondary 
structure  of  Mg  oxides  obtained  at  lower  temp,  is 
invariably  considerably  looser  than  that  of  the  initial 
material  and  this  property  increases  with  decrease 
in  the  particle  size  of  the  initial  material.  Adsorp¬ 
tion  of  H20  and  C02  by  the  active  MgO  increases 
EmV ,  which  is  diminished  by  chemical  union  with 
MgO.  Combination  of  C02  and  Mg(OH)2  increases 
the  EmV .  With  increased  temp,  and  duration  of 
heating  the  EmV  declines;  prolongation  of  heating 
at  350 — 400°  has  a  noticeable  effect  in  this  con¬ 
nexion.  Preps,  of  y-Fe203  have  all  been  obtained  at 
moderate  temp,  from  y-FeOOH,  the  primary  particle 
size  of  which  is  <  the  rebound  length  of  thoron. 
The  loosening  of  the  secondary  structure  of  the  product 
in  comparison  with  that  of  the  initial  material  is 
slight.  After  protracted  or  more  intense  heating 
(200 — 100°)  a  moderate  compression  of  the  secondary 
structure  is  obvious.  The  active  Zn  oxides  are 
obtained  partly  by  dehydration  of  coarsely  cryst. 
e-Zn(OH)2  at  lower  temp.,  partly  by  direct  pptn. 
from  solution.  All  have  a  low  EmV.  With  the 
prep,  obtained  by  the  former  method  there  is  a  slight 
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increase  in  EmV  over  that  of  the  initial  material. 
Previous  rontgenographic  investigations  of  active 
Zn  oxides  obtained  by  corresponding  methods  have 
indicated  very  high  particle  sizes  ;>  rebound  lengths 
of  thoron  so  that  it  must  be  assumed  that  the  eman¬ 
ation  method  indicates  the  primary  particle  size 
and  so  confirms  the  previous  rontgenographic  ob¬ 
servations.  II20  adsorbed  by  y-AI203  causes  an 
increase  in  EmV.  H.  W. 

Complexes  of  magnesium  chloride  with  or¬ 
ganic  compounds  containing  oxygen. — See  A., 
H,  80. 

Preparation  of  tricalcium  aluminate  hexa- 
hydrate.  A.  Travers  and  M.  Zahabi  (Compt.  rend., 
1937,  205,  1407— 1409).— Pure  3Ca0,Al203,6H20  is 
pptd.  on  addition  of  an  alkaline  solution  of 
K20,A1203,3H20  (I)  to  boiling  Ca(OPh)2  solution, 
C02  being  excluded.  The  alkalinity  of  the  (I) 
solution  is  calc,  just  to  neutralise  the  free  PhOH 
formed  in  the  reaction.  A.  J.  E.  W. 

Properties  of  tricalcium  aluminate  hexa- 
hydrate  and  of  anhydrous  tricalcium  aluminate. 
A.  Travers  and  H.  Zahabi  (Compt.  rend.,  1938, 
206,  55 — 57  ;  cf.  preceding  abstract). — Dehydration 
of  3Ca0,Al203,6H20  (I)  by  heating  gives  the  dihydrate 
at  275—450°,  and  is  complete  at  1000° ;  no  decomp, 
occurs  at  <1100°.  Boiling  with  NH4C1  in  EtOH 
solution  gives  no  NH3,  indicating  the  absence  of 
weakly  bound  CaO.  (I)  and  3Ca0,Al203  (II)  give 
congruent  aq.  solutions,  that  of  (II)  being  strongly 
supersaturated  with  respect  to  (I) ;  the  solutions 
deposit  cubic  (I)  on  evaporation  at  >25°,  and  a 
hexagonal  higher  hydrate  in  vac.  at  <25°.  Hydration 
of  (11)  occurs  with  evolution  of  heat,  and  without 
separation  of  Ca(OH)2.  A  chloroaluminate  and 
sparingly  sol.  ^Ca0,Al20:i,2’5CaS04)2S — 29 H20  are 
pptd.  from  aq.  solutions  of  (II)  by  CaCl2  and  CaS04, 
respectively.  (I)  and  (II)  are  derived  from  Al(OH)3, 
which  behaves  similarly  on  dehydration. 

A.  J.  E.  W. 

Separation  of  pure  strontium  isotope  87  from 
an  old  lepidolite  containing  rubidium  and  the 
half-life  period  of  rubidium.  F.  Strassmann  and 
E.  Nalling  (Bcr.,  1938,  71,  [R],  1 — 9;  cf.  Hahn 
et  al  t  A.,  1937,  210  ;  Mattauch,  A.,  1937,  210). — 
Fuller  details  are  given  of  the  prep,  of  2034  mg. 
of  SrC03  (=  156  mg.  Sr)  from  1012  g.  of  a  Canadian 
mica.  The  product  is  almost  exclusively  87Sr 
obtained  by  (3- disintegration  of  87Rb.  The  half-life 
of  the  mixed  element  is  2*3  X  1011  years  and 
that  of  87Rb  is  6-3  X  1010  years.  For  the  prep, 
of  Sr  from  minerals  containing  Rb  the  materials  are 
fused  with  Na2C03  and  treated  with  HC1;  after  the 
Si02  has  been  rendered  insol.,  according  to  the  amount 
of  the  material  1 — 4  g.  of  Ba  is  pptd.  in  the  solution 
as  BaS04  without  previous  removal  of  Si02.  After 
complete  pptn.  the  BaS04  +  Si02  are  collected  on  a 
hardened  filter  and  treated  with  HF  +  H^SCV 
After  removal  of  HF  the  residue  is  dissolved  in  very 
dil.  HCI  and  after  renewed  addition  of  Ba  the  re¬ 
mainder  of  the  Sr  (previously  adsorbed  by  the  Si02) 
is  pptd.  The  insol.  sulphates  are  fused  with  Na2C03, 
impurities  Buch  as  Fe  are  removed  by  the  usual 


analytical  methods,  and  SrCl2  and  BaCl2  are  separated 
by  treatment  with  EtOH  and  HCI.  H.  W. 

Mercurous  and  mercuric  antimonates.  E. 
Montignie  (Bull.  Soc.  chim.,  1937,  [v],  4,  2086). — 
Hg2HSb0A,7H20  is  formed  by  interaction  of  K2HSb04 
and  Kg’  salts ;  with  Hg"  salts  the  product  is 
Hg2(HgO)SbO 4,  or  from  hot  or  dil.  solutions 
HgHSbO^dHgOfH^O.  The  compounds  are  decom¬ 
posed  by  heat,  yielding  Sb204.  E.  S.  H. 

Compounds  of  aluminium  bromide  with  silver 
and  potassium  bromides.  Y.  A.  Plotnikov  and 
V.  I.  Michailovskaja  (Mem.  Inst.  Chem.  Ukrain. 
Acad.  Sci.,  1937,  4,  121 — 124) — The  complex  salts 
AlBr3.AgBr,  m.p.  175°,  and  AlBr3,KBr,  m.p.  170 — 
173°,  were  obtained  from  mixed  solutions  of  the  simple 
salts  in  EtBr  and  PhCl,  respectively.  K.  S. 

Thallous  chloride.  E.  Montignie  (Bull.  Soc. 
chim.,  1937,  [v],  4,  2085).— The  reactions  of  T1C1 
with  aq.  solutions  have  been  examined.  T1C1  and 
PbCI2  can  be  separated  by  treatment  with  hot  aq. 
Na2C03,  in  which  T1C1  is  sol.  E.  S.  H. 

Acetometallates .  I.  Acetoplumbites.  A. 
Lehrman  and  E.  Leifer  (J.  Amer.  Chem.  Soc., 
1938,  60,  142 — 144). — The  liquidus  curve  of  the 
system  KOAc-Pb(OAc)2  has  been  determined,  and 
the  existence  of  KOAcyPb{OAc)2}  2KOAc,Pb{OAc)2, 
and  KOAci2Pb(OAc)2  (I)  established.  The  analogy 
between  these  compounds  and  the  hydroxyplumbites 
is  discussed.  (I)  appears  to  be  derived  from  an  acid 
of  the  formula  H[Pb2(OAc)6].  E.  S.  H. 

Concentration  of  16N  by  chemical  methods. 
H.  C.  Urey,  J.  R.  Huffman,  H.  G.  Thode,  and  M. 
Fox  (J.  Chem.  Physics,  1937,  5,  856 — 868). — Chemical 
exchange  reactions  involving  NH3  as  the  gas  phase 
and  solutions  of  NH3  in  H20  and  MeOH,  and  of 
NH4N03  and  (NH4)2S04  in  H20  as  the  liquid  phase, 
are  used  to  concentrate  16N.  The  best  method  is  by 
exchange  between  (NH4)2S04  solutions  and  NH3 
gas,  and  in  this  way  considerable  quantities  of  N2  of 
high  have  been  obtained.  W.  R.  A. 

Action  of  nitric  acid  on  amidosulphonic  acid. 
Simple  preparation  of  nitrous  oxide.  P.  Baum- 
garten  (Ber.,  1938,  71,  [B],  80— 81).— NH2-S03H 
and  100%  HN03  evolve  gas  violently  at  room  temp, 
and  the  change  cannot  bo  stopped  by  cold  H20. 
With  93%  HN03  the  reaction  commences  after  some 
time  whereas  with  73%  acid  gentle  warming  is  required. 
The  change  is  then  quant,  and  the  liberated  nitrous 
oxide  is  pure  :  HN03  +  NH2*S03H  =  N20  +  Ho0  + 
H2S04.  H.  W. 

Phosphonitrile  oxide,  (OPN)n.  G.  Wetroff 
(Comp,  rend.,  1937,  205,  668— 670).— (OPN)n  (I)  is 
formed  as  a  white  non-volatile  amorphous  solid, 
insol.  in  ordinary  solvents,  by  the  action  of  POCL 
on  liquid  NH3 ;  the  product  is  heated  to  expel  NH4C1 
etc.,  the  last  traces  being  removed  by  heating  in  a 
vac.  at  500 — 525°  for  several  days.  (I)  may  be 
heated  at  750°  in  a  vac.  without  decomp.  Hydrolysis 
at  175°  slowly  gives  NH4H2P04,  intermediate  form¬ 
ation  of  metaphosphimic  acids  not  being  detected. 
Thermal  decomp,  at  1000°  gives  P2Ofi,  P203,  N2,  and 
impure  (PN)tt.  A*  J.  E.  W. 
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Preparation  of  diammonium  dihydrogen  pyro- 
phosphite.  S.  J.  Kiehd  and  M.  F.  Moose  (J.  Amer. 
Chem,  Soc,,  1938,  60,  47— 49).— (Ar//4)2//2P205  has 
been  prepared  by  dehydrating  NH4H2P03  with 
BaO  in  vac.  at  100 — 120°.  (NH4)2H2P05  decomposes 
when  heated  at  >130°  for  a  long  time;  it  is  very 
sol.  in  H20.  E.  S.  H. 

Fractionation  of  oxygen  isotopes  by  distill¬ 
ation  of  water.  A.  I.  Brodski,  V,  A.  Alexandro- 
vitsch,  and  0.  K.  Skarre  (J.  Phys.  Chem.  Russ., 
1937,  10,  538 — 539). — Preliminary  experiments  are 
described.  R.  C. 

Chlorosulphonate  chlorides.  III.  Action  of 
sulphur  trioxide  on  trichlorides  of  elements  of 
group  V  of  the  periodic  system.  A.  I.  Licha- 
tscheva  (J.  Gen.  Chem.  Russ.,  1937,  7,  2298 — 
2300).— SbCl3  or  BiCl3  and  S03  yield  SbCl(S03Cl)2 
and  Sb(S03Cl)3  or  BiCl2-S03Cl  and  BiCl(S03Cl)2. 

R.  T. 

Reactions  of  chromates  at  high  temperatures. 
III.  Decomposition  of  calcium  chromate.  Y.  T. 
Athavale  and  S.  K.  K.  Jatkar  (J.  Indian  Inst. 
Sci.,  1937,  20  A,  55—66;  cf.  A.,  1927,  326).— CaCr04 
is  decomposed  in  four  stages  (50,  66*6,  75,  and  80%), 
the  ranges  of  temp,  over  which  these  are  stable  being 
800—850°,  850—920°,  920—1080°,  and  1080—1125°, 
respectively.  At  higher  temp,  and  low  pressures, 
CaCr04  is  decomposed  completely.  The  v.p.  of 
these  stages  have  been  measured  and  the  heats  of 
decomp,  calculated.  During  the  successive  stages  of 
decomp,  the  following  compounds  are  formed : 
8Ca0,4Cr03,2Cr203 ;  9Ca0,4Cr03,Cr203 ; 

1 7  CaO ,  6Cr03, 2Cr203 ;  3Ca0,Cr03Cr203 ; 

3Ca0,Cr03,2Cr203 ;  8Ca0,2Cr03,3Cr203,  and 

10CaO,6CrO3,Cr2O3.  These  compounds  are  more 
stable  than  the  pure  CaCr04.  A  Mo  wire- wound 
furnace  is  described.  D.  F.  R. 

Aqueous  solutions  of  some  chromic  salts.  II. 
Modified  green  chromic  sulphate,  “ol  green 
chromic  chloride/’  and  green  chromic  sulphate. 


Z-arginine.  In  protein  hydrolysates  containing  (I) 
and  (II)  and  only  small  amounts  of  (III),  (I)  and 
(II)  can  be  determined  by  K  trioxalatochromiate  and 
Na  dioxpyridate,  respectively.  The  NH2Ph,  Na, 
NH4,  glycine,  Z-tyrosine,  and  Z- arginine  sails  of 
“dioxanilic  acid”  are  described.  J.  N.  A. 

Uranyl  orthoarsenates.  J.  Kraft  (Compt. 
rend.,  1938,  206,  57 — 59). — The  reactions  between  aq. 
solutions  of  U02(0Ac)2  and  H3As04  and  some 
orthoarsenates  have  been  investigated  conducto¬ 
metrically  and  by  analysis  of  solid  products.  Addition 
of  H3As04  to  U02(0Ac)2  gives  a  ppt.  of  (U02)3(As04)2 
(I);  addition  of  U02(0Ac)2  to  H3As04,  however, 
gives  U02HAs04  (II),  which  reacts  with  excess  of 
U02(0Ac)2  giving  (I).  Formation  of  U02(H2As04)2 
was  not  detected.  Replacement  of  H3As04  by 
arsenates  of  Na,  K,  NH4,  Ca,  or  Cu11  gives  the  com¬ 
pounds  U 0 2M*  As 04  or  Mn(U02As04)2,  compounds 
corresponding  with  (II)  not  being  formed.  All  the 
above  compounds  are  insol.  in  H20  except  (II) ; 
they  arc  sol.  in  U02(0Ac)2  forming  complexes  which 
are  decomposed  on  dilution.  A.  J.  E.  W. 

Fluorine  At  low  temperatures.  IX.  Reaction 
between  solid  fluorine  and  liquid  hydrogen.  S. 

Aoyama  and  E.  Kanda  (Bull.  Chem.  Soc.  Japan, 
1937, 12, 521—524 ;  cf .  A.,  1938, 1, 130).— A  glass  bulb 
with  capillary,  holding  solid  F2,  is  broken  in  liquid 
H2.  Action,  usually  explosive,  increases  with 
capillary  internal  diameter,  and  is  not  due  to  org. 
impurity  (cf.  A.,  1933,  909).  No  explosion  occurs 
with  fine  capillaries,  nor  with  the  gases  mixed  at 
room  temp,  in  old  glass  vessels  even  under  irradiation. 
The  inhibition  at  low  temp,  of  the  action  of  a  negative 
catalyst  (SiF4)  is  suggested.  I.  McA. 

Action  of  the  oxides  of  nitrogen  on  potassium 
iodide.  M.  Dode  (Ann.  Chim.,  1938,  [xi],  9,  88 — 
138). — The  action  of  N204,  alone  and  in  presence  of 
02,  on  both  aq.  and  solid  KI  has  been  investigated, 
and  the  findings  of  earlier  workers  (A.,  1914,  ii,  287  ; 
1929,  524)  are  criticised.  A  method  for  the  deter- 


H.  Sueda  (Bull.  Chem.  Soc.  Japan,  1937,  12,  524 —  ruination  of  I,  N02',  N03',  and  I03'  when  present 
536;  cf.  A.,  1935,  1202). — When  heated  at  90°  the  simultaneously  in  solution  together  with  excess  of 
violet  sulphate  yields  green  Crm  sulphate  (I) ;  when  KI  has  been  worked  out.  The  amounts  of  I03' 
boiled  in  aq.  solution  it  yields  modified  green  Crm  found  were  never  >  the  experimental  error,  and  it 
sulphate  (II).  When  heated  with  1  equiv.  of  NaOH  could  not  be  detected  by  qual.  tests.  The  results 
the  violet  chloride  yields  “  ol  green  chromic  chloride  ”  indicate  that  N204  reacts  with  aq.  KI  in  absence 
(III).  The  nature  and  changes  of  these  complexes  of  02  in  accordance  with  N204  +  2KI  =  2KN02  +21 
with  time,  dilution,  heating,  and  alkali  addition  are  (1)  and  2N204  +  2KI  =  2KN03  +  21  +  2NO  (2). 
investigated  by  determination  of  S04",  electro-  The  proportions  of  N204  which  react  in  these  two  ways 
metric  titration,  and  absorption  spectra.  The  follow-  are  determined  by  [KI]  and  temp.,  but  are  independent 
ing  structures  are  accorded :  (II),[X(0H)(S04)2Z]2S04  of  the  pressure,  and  no  influence  of  light  or  of  the 
(0-06m),  [7(0H)(S04)7]2(S04)3  (0-0006m);  (III),  walls  of  the  vessels  could  be  detected.  Fall  in  temp. 

[7(0H)27]CI4,  where  X  =  (H20)3Cr,  7  =  (H20)4Cr.  favours  equation  (1),  as  does  increasing  [KI]  up  to 

I.  McA.  about  40%,  when  the  proportion  of  KN03  formed 
Complex  salts  of  amino-acids  and  peptides,  becomes  approx,  const.  In  presence  of  02  the  NO 
III.  Salts  of  dioxalatodipyridinochromiato-acid  formed  regenerates  N204  and  the  total  reaction  is 
(dioxpyridic  acid)  and  dioxalatodianilinochromi-  then  represented  by  (1)  together  with  N204  +  02  + 
ato-acid  (dioxanilic  acid).  M.  Bergmann  (J.  Biol.  2KI  =  2KN03  +  21  (3).  It  follows  that  in  presence 
Chem.,  1938,  122,  569 — 576;  cf.  A.,  1935,  737). —  of  02  there  is  always  an  exact  equivalence  N02  h*  I, 
The  following  salts  of  dioxpyridic  acid,  In  practice  a  slight  defect  of  I  is  found  due  to  the 

[Cr(C204)2(C5H5N)2]H,  are  described  :  NH2Ph,  Na,  liberation  of  traces  of  N2  but  this  is  never  >0-5%. 
NH4,  glycine  (I),  dl -  and  Z-alanine  (II),  Z- valine,  The  interaction  of  N204  and  solid  KI  is  considered 
Z-leucine,  Z-cysteine,  Z-cystine,  dl-  and  Z -phenyl-  thermodynamically,  with  the  assumption  that  solid 
alanine,  Z-tyrosine,  Z-proline  (III),  Z-asparagine,  and  solutions  of  KN02  in  KN03  may  be  regarded  as 
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ideal,  and  it  is  concluded  that  both  reactions  (1)  and 
(2)  should  take  place.  Experimentally  it  is  found 
that  there  is  always  a  loss  of  N  (approx.  3%)  as  N2 
and  that  at  room  temp,  only  2%  of  KN02  is  formed 
even  in  presence  of  excess  of  NO.  True  equilibrium 
is  therefore  not  attained  under  these  conditions. 
With  rising  temp,  the  %  of  KN02  increases  to  a  max. 
at  approx.  200°,  and  then  corresponds  more  nearly 
with  the  theory.  No  iodate  is  ever  formed.  A 
study  of  the  equilibrium  4KN02  +  I2  ^  2KN03  -f- 
2N0  +  2KI  at  300°  and  at  350°  gave  results  in  qual. 
agreement  with  the  thermodynamical  predictions. 

F.  J.  G. 

Bromination  of  the  different  varieties  of 
magnetite.  R.  S.  Hilpert,  A.  Hoffmann,  and 
R.  Schacht  (Bcr.,  1938,  71,  [R],  82 — 87). — Magnetite 
(I),  which  has  been  obtained  by  reduction  of  strongly 
heated  Fc203,  is  transformed  by  Br  into  FcBr3  and 
Fe203.  Specimens  in  the  prep,  of  which  a  high 
temp,  has  been  avoided  add  Br  at  about  230°  giving 
the  substance  (II),  (Fe304)3Br2.  This  is  slowly 

decomposed  by  moist  air  or  H20,  more  rapidly  by 
NaOH  or  Na2C03,  with  formation  of  y-Fe203,  whereas 
a-Fc203  arises  from  the  chloride  under  similar  con¬ 
ditions.  (II)  very  rapidly  yields  FeBr3  to  Et20, 
but  the  change  soon  decelerates  and  finally  y- 
Fe203  remains.  Presumably  an  additive  compound 
of  (I)  and  Et20  is  formed  initially  and  then  suffers 
rupture.  The  presence  of  free  FeBr3  in  the  adduct 
is  negatived  by  the  Rontgen  diagram.  Treatment 
of  (I)  with  liquid  Br  at  280 — 250°  gives  the  'product 
Fe304Br,  which  is  slightly  less  ferromagnetic  than  the 
initial  material.  Its  Rontgen  diagram  shows  a 
pronounced  mixed  lattice  of  a-Fe203  and  spinel. 
Since  the  presence  in  it  of  notable  amounts  of  FeBr3 
is  excluded  by  its  chemical  behaviour,  it  probably 
contains  Fe.OBr.  This  view  is  strengthened  by  the 
pronounced  presence  of  lines  closely  resembling  those 
of  FeOCl  in  the  Rontgen  diagram  of  a  product 
obtained  from  Fe,  Fe203,  and  Br  in  a  scaled  tube. 
Use  of  a  large  excess  of  Br  gives  FeBr3  and  Fe203 
which  is  not  quite  identical  with  the  initial  oxide. 
Chemical  evidence  points  to  the  absence  of  FeOBr 
from  completely  brominated  (I).  Bromination  of 
(I)  occurs  only  at  240 — 300°.  At  400°  liquid  Br 
and  (I)  give  a  completely  non-magnetic  Fe203  and 
FcBr3.  y-Fe203  is  converted  by  Br  at  400°  in  a 
sealed  tube  into  a-Fe203.  Br  vapour  at  atm.  pressure 
and  Cl2  at  400°  do  not  cause  this  change.  H.  W. 

[Rontgen ©graphically  amorphous  ferric  oxide 
hydrate  which  does  not  combine  with  silver  and 
has  little  activity.]  R.  Fricke  (Ber.,  193S,  71, 
[R],  128 — 130). — Repetition  of  the  work  of  Krause 
(A.,  1937,  I,  577)  shows  that  his  Fe111  oxide  hydrate 
when  prepared  in  glass  vessels  contains  much  more 
Si02  than  suspected  previously.  When  made  in 
vessels  of  Ag  or  Au~Pt  the  product  contains  much 
less  Si02 ;  it  is  then  well-crystallised  a-Fe203,  but  its 
activity  towards  H202  is  <  that  of  the  siliceous, 
rontgenographically  amorphous  product.  H.  W. 

Alkali  compounds  of  ferric  anhydride.  IH. 
Basicity  and  chemical  properties  of  the  ferrates. 
A.  del  Boca  (Anal.  farm,  bioqufm.,  1935,  6,  65 — 
69.) — Impure  K  perferrate,  K2Fe04,  was  prepared 


by  passing  Cl2  into  cone.  aq.  KOH  containing  Fe(OH)3. 
Attempts  to  reduce  it  to  ferrate,  and  to  prepare  insol. 
ferrates  of  various  metals,  failed.  Ch.  Abs.  (e) 

Cobalt  hydroxides.  C.  Duval  (Compt.  rend., 

1937,  205,  665 — 668). — The  action  of  aq.  KOH  on 

an  aq.  solution  of  a  Co11  salt  gives  six  substances, 
designated  a,  p,  y,  8,  e,  and  £.  a  (green),  formed 
with  excess  of  KOH  in  presence  of  air,  is  K3[Co(OH)6 ] ; 
Li3[C°(OII)G]  is  similarly  obtained,  p  (brown)  is 
Co(OH)3,  stable  in  presence  of  traces  of  KOH  and  02 ; 
excess  of  KOH  converts  it  partly  into  a.  It  is  obtained 
from  a  cobaltiammine  salt,  or  by  oxidising  Co(HC03)2 
with  H202.  y  (ultramarine)  is  obtained  by  using  excess 
of  KOH  at  60°  in  a  current  of  N2,  in  the  dark, 
and  is  K[Co(OH)3(H20) 3] ;  the  Li  salt  resembles 
Li[CoCl3(H20)3].  S  (violet)  is  a  mixture  of  y  and  e, 
formed  by  hydrolysis  of  y  or  the  action  of  a  little 
KOH  on  cor  C  e  (deep  rose)  is  obtained  in  the  cold 
in  a  N2  stream  using  a  dil.  solution  and  excess  of 
Co11  salt;  it  is  [6,o(i720)6](0//)2.  £  (pale  rose)  is 

Co(OH)2,  obtained  by  dehydration  of  other  forms. 

A.  J.  E.W. 

Action  of  oxalic  acid  on  a  cobaltic  chloro- 
pentammine.  (Mlle.)  Y.  Wormser  (Compt.  rend., 

1938,  206,  109 — 111). — In  presence  of  solutions 

containing  5 — 7%  of  H2C204  solid  [Co(NH3)5Cl]C204 
is  converted  immediately  into 
[Co(NH3)5C1]C204,2H2C204,H20.  At  the  end  of  some 
months  in  contact  with  the  mother-liquor  the  latter 
becomes  [Co(NH3)5C204]2C204,4H2C204  and  the  violet 
liquid  becomes  reddish  orange  owing  to  the  reactions 
[Co(NH3)5C1]"  +  C204"  =  [Co(NH3)5C204]'  +  Cl' ; 
[Co(NH3)5C1]"  +  H20  ==  [Co(NH3)  5H20]  +  Cl', 
which  have  been  studied  by  means  of  absorption 
spectra  at  room  temp.  In  a  O-OIn  solution  of  chloro- 
oxalate  in  5%  H2C204  the  concn.  of  the  former  de¬ 
creases  to  0  at  the  end  of  1  month.  The  concn.  of 
roseo-salt  increases  rapidly  to  a  max.  and  then 
decreases  to  a  limiting  val.  of  35%.  The  proportion 
of  oxalato-salt  increases  to  an  equilibrium  val.  in 
40  days.  With  2%  H2C204  the  proportion  of  roseo- 
is  >,  and  of  oxalato-salt  <,  before.  It  follows  that 
whereas  the  solid  chloro-oxalate  is  completely  con¬ 
verted  into  oxalato-salt  by  H2C204  the  solution 
gives  an  equilibrium  between  roseo-  and  oxalato- 
salts.  R.  S.  B. 


Modifications  of  cobalt  quinaldinate. — See  A., 
II,  111. 

Higher  oxides  of  nickel  (Ni02).  J.  H.  Kre- 
pelka  and  M.  Blabolil  (Coll.  Czech.  Chem.  Comm., 
1937,  9,  497 — 520). — Ni  as  the  sulphate  or  chloride 
has  been  freed  from  Fe  and  Co  (Vogel’s  test)  by 
oxidation  of  the  aq.  solution  with  Br  and  pptn. 
with  KOH.  Ni02  could  not  be  obtained  pure  by 
the  method  of  Bellucci  and  Clavari  (A.,  1905,  ii, 
823)  :  the  active  0  in  the  samples  obtained  was 
>78%  of  that  required  for  Ni02.  Ni  peroxide  with 
the  high  content  (98%  of  the  theoretical)  of  active  0 
claimed  by  Pellini  and  Meneghini  (A.,  1909,  ii,  50) 
could  not  be  prepared.  Samples  rich  in  0  are 
very  unstable  and  lose  02  continuously.  They 
are  most  stable  at  a  composition  approximating  to 
Ni02,4Ni0/«H20.  Curves  showing  the  decomp,  in 
air  and  in  a  desiccator  are  reproduced.  Preps,  with 
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high  0  content  are  hydrolysed  with  effervescence  in 
contact  with  H20 ;  those  low  in  active  0  are  un¬ 
attacked  at  room  temp.  Debye-Scherrer  photo¬ 
graphs  show  that  the  freshly-prepared  peroxide  is 
mainly  amorphous  and  gives  only  weak  lines  of  cryst. 
NiO,  and  that  it  decomposes  at  temp.  >220°  to  form 
a  product  showing  the  lines  of  NiO.  L.  S.  T. 

Compounds  of  bivalent  platinum  with  a- 
alanine. — See  A.,  II,  88. 

Adsorption  indicators.  M.  A.  Jouniaux  (Ann. 
Chim.  Analyt.,  1938,  [iii],  20,  5 — 8). — Applications 
of  these  indicators  to  volumetric  processes  are  re¬ 
viewed  and  the  mechanism  of  their  action  is  discussed. 

L.  S.  T. 

Methods  of  determining  deuterium.  P.  Har- 
teck  (Z.,  Elektrochem.,  1938,  44,  3 — 6). — The  re¬ 
lative  sensitivities  of  the  p  (pyknometer  and  float), 
v.p.,  and  interferometer  methods  of  determining 
D20  in  H20,  and  the  thermal  conductivity  method 
of  determining  D2  and  HD  in  H2  for  various  quantities 
of  material  are  discussed.  J.  W.  S. 

Azeotropic  determination  of  water  content  of 
liquids. — See  B.,  1938, 115. 

Potentiometric  determination  of  chloride- 
bromide  mixtures.  H.  Schutza  (Angew.  Chem., 
1938,  51,  55 — 56). — The  method  described  is  suitable 
for  1  : 1  to  1  :  15  Cl'-Br'  mixtures.  L.  S.  T. 

Application  of  electrometric  iodometry  to  the 
analysis  of  iodine-containing  medicaments . — See 
B.,  1938,  224. 

Application  of  salts  of  complex  cations  to 
microscopic  detection  of  anions.  II .  1  :  6-Di- 

nitrotetramminocobaltic  chloride  (croceocobaltic 
chloride).  L.  K.  Yanowski  and  W.  H.  Hynes 
(Mikroehem.,  1937,  23,  143 — 146). — Ppts.  of  charac¬ 
teristic  habit  are  given  by  the  HE2',  Cr04",  Cro07", 
VO/",  C204",  and  S03"  anions  with 
1  :  6-[Co(NH3)4(N02)2]Cl.  J.  S.  A. 

Micro-determination  of  oxygen,  alkalinity, 
and  chloride  in  water. — See  B.,  1938,  233. 

Determination  of  sulphur  in  metals. — See  B., 
1938,  173. 

Determination  of  sulphur  in  pyrites  and  burnt 
pyrites. — See  B.,  1938,  161. 

Volumetric  determination  of  sulphuric  acid  in 
water. — See  B.,  1938,  159. 

Microchemical  contributions.  L.  Rosenthaler 
(Mikroehem.,  1937,  23,  194 — 197). — N3'  gives  charac¬ 
teristic  ppts..  with  Ag*  from  NH3  solution,  HgN03, 
Pb(N03)2  in  presence  of  HN03,  and  T^SO^  Ee”' 
may  be  detected  by  the  catalytic  acceleration  of  the 
oxidation  of  NH2Ph  with  1%  aq.  KC103  +  dil.  HN03, 
which  produces  a  violet  coloration ;  limit,  0*003  mg.  of 
Ee.  0*001  mg.  of  Sb  may  be  detected  by  the  red  ppt. 
given  by  SbH3  (generated  by  reduction  with  Zn  +  HC1) 
with  a  solution  of  rhodamine  +  HgCl2.  H3B03  gives 
a  very  sensitive  red  fluorescence  with  rufianic  acid, 
V04'"  gives  a  highly  sensitive  blue  coloration  with 
o-C6H4(OH)o,  and  less  sensitive  colour  reactions  with 
o-  and  p-C6H4(NH2)2  and  1:2: 5-C6H3Me(NH2)2. 
AcOH  may  be  detected  by  conversion  into  o- 


N02*C6H4-CH0  (cf.  A.,  1935,  877),  which  is  identified 
as  its  p-nitrophenylhydrazone.  J.  S.  A. 

Mutual  reactions  of  phosphates  and  soils.  IV. 
Volumetric  determination  of  phosphoric  acid. 
J.  Clarens  and  H.  Margulis  (Bull.  Soc.  chim.. 
1937,  [v],  4,  2081 — 2085). — PO/"  is  determined 
by  titrating  CaH2(P04)2  with  aq.  Ca(OH)2  to 
3Ca3(P04)2,Ca(0H)2,  using  phenolphthalein.  Pre¬ 
cautions,  rendered  necessary  by  the  slight  hydrolysis 
of  3Ca3(P04)2,Ca(0H)2,  are  described.  E.  S.  H. 

Co-precipitation  of  ammonium  silicomolyb- 
date  and  ammonium  phosphomolybdate.  Volu¬ 
metric  determination  of  phosphorus.  N.  Birn- 
baum  and  G.  H.  Walden,  jun.  (J.  Amer.  Chem. 
Soc.,  1938,  60,  66 — 70). — The  ratio  Mo  :  P  in  NH4 
phosphomolybdate,  pptd.  by  alkaline  NH4  molybdate 
which  has  been  stored  in  glass,  increases  with  the 
age  of  the  reagent.  The  effect  is  due  to  the  presence 
of  Si02;  in  absence  of  Si02,  ppts.  of  theoretical 
composition  can  be  prepared.  Procedure  for  deter¬ 
mining  P  in  the  ppt.  is  described ;  by  modified 
procedure,  P  can  be  determined  in  presence  of  Ee. 

E.  S.  H. 

Determination  of  total  phosphoric  acid  in 
crude  phosphates. — See  B.,  1938,  159. 

Determination  of  phosphoric  acid  in  textile 
fibres. — See  B.,  1938,  144. 

[Microchemical  analysis  of]  Czechoslovak 
meteoric  stones. — See  A.,  I,  164. 

Organic  precipitants  for  potassium.  I.  2- 
Chloro-3-nitrotoluene-5-sulphonic  acid  and  re¬ 
lated  compounds.  V.  H.  Dermer  and  0.  C. 
Dermer  (J.  Amer.  Chem.  Soc.,  1938,  60,  1 — 3). — The 
solubilities  at  30°  of  the  K  and  Na  salts  of  2-fluoro-, 
2-chIoro-,  2-bromo-,  2-iodo-,  2-fluoro-3-nitro-,  2- 
chloro-3-nitro-,  2-bromo-3-nitro-toluene-5-sulphonic 
acids,  and  2-fluoro-,  2-chloro-,  and  2-bromo-nitro- 
benzene-5-suIphonic  acids  have  been  determined. 
Only  2-bromo-3-nitrotoluene-5-sulphonic  acid  is  as 
suitable  as  the  Cl-compound  for  the  determination 
of  K.  E.  S.  H. 

Crystallisations  on  glass  slides  produced  from 
solution  by  evaporation  of  the  solvent.  J. 
Seigle  (Chim.  et  Ind.,  1937,  38,  1050— 1058).— The 
different  aspects  presented  by  the  crystallisation 
under  varying  conditions  of  the  following  substances 
on  glass  slides  are  described  and  discussed  :  aq. 
NaCl,  aq.  KC1,  aq.  NH4C1,  alum,  S  from  C6H6  solu¬ 
tion,  I  from  Et20,  aq.  KN03,  KC103,  KMn04, 
K2Cr207,  Na2S203,  MnS04,  CuS04,  CuCl2  from 
EtOH,  aq.  C0(N1L)2,  sucrose,  and  C10H8,  and 
picric  acid  from  EtOH.  Certain  generalisations  are 
discussed.  L,  S.  T. 

Microchemical  mineral  analysis.  VI.  A. 
Martini  (Mikroehem.,  1937,  23,  159 — 164). — Rb 
and  Cs  may  be  detected  in  presence  of  other  alkalis 
and  each  other  by  the  characteristic  habit  of  the  ppt. 
given  with  NaBr  +  RhCl3.  NH4*  gives  characteristic 
cryst.  ppt.  with  picrolonic  acid,  as  does  Cu  with 
(CH2-C02H)2  +  aq.  NH3.  J.  S.  A. 

Mercurimetric  micro-determination  of  silver. 
J.  TrtIlek  (Mikroehem.,  1937,  23,  190 — 194). — Ag 
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is  pptd.  with  an  excess  of  standard  KC1,  which  is 
titrated  back  with  00lN-Hg(NO3)2  using  diphenyl- 
carbazone  as  indicator  in  presence  of  the  pptcl.  AgCl. 

J.  S.  A. 

Standardising  silver  nitrate  solution.  R, 
D’Orazio  (Ind.  Eng.  Cheni.  [Anal.],  1938,  10,  23). — 
Aq.  HC1  is  neutralised  to  phenolphthalein  with 
standard  alkali  and  then  the  chloride  solution  is 
titrated  with  aq.  AgN03.  The  method  agrees  with 
the  CNS'  volumetric  and  the  AgCl  gravimetric 
methods,  and  is  much  quicker.  L.  S.  T. 

Polar ographic  detection  of  zinc  and  nickel 
present  together.  P.  N.  Pavlov  and  G.  S.  Pav¬ 
lenko  (J.  Gen.  Chem.  Russ.,  1937,  7,  2259 — 2263). — 
The  deposition  potentials  of  Zn  and  Ni  from  solutions 
of  their  simple  salts  are  so  close  to  each  other  (106 
and  1  002  v.,  respectively)  as  to  render  the  polaro- 
graphic  detection  of  one  in  presence  of  the  other 
impossible.  In  presence  of  aq.  NH3  and  gelatin  the 
potentials  become  0-96  v.  for  Ni  and  L36  v.  for  Zn, 
and  the  metals  can  then  be  distinguished.  R.  T. 


Determination  of  zinc  in  brasses. — See  B.,  1938, 
174. 

Polar  ographic  determination  of  lead  and 
arsenic  in  reagent  phosphoric  acid.  T.  A. 
Kriukova  (Zavod.  Lab.,  1937,  6,  1385 — 1393). — The 
polarographic  determination  of  traces  (>0-00001%) 
of  Pb  and  As  in  H3P04  is  performed  most  conveniently 
in  the  presence  of  cone.  H3P04.  Methods  of  deter¬ 
mining  Pb  and  As  separately  or  in  the  presence  of 
each  other  arc  described ;  in  the  latter  case  HC1 

must  be  added.  Since  As .  is  not  reducible  in 

H3P04,  but  can  be  converted  into  As***  by  boiling 
with  N2H4,  both  ions  can  be  determined.  The  effect 
of  admixtures  is  discussed  and  limits  are  given  for 
permissible  contents  of  Ca**,  Ee’**,  Al’**,  F',  S03", 
K*,  Na\  and  Si02.  The  results  are  accurate  to 
within  ±3%  for  Pb  and  ±5%  for  As.  Diagrams 
and  tables  are  given.  D.  G. 

Detection  of  lead  [in  petroleum  containing  lead 
ethyl]. — See  B.,  1938,  225. 


Dithizone  as  an  aid  in  emission  spectral 
analysis.  F.  Roiiner  (Helv.  Chim.  Acta,  1937,  21, 
23 — 32). — The  material  is  extracted  from  aq.  solution 
by  dithizone  in  CC14,  a  known  quantity  of  a  com¬ 
parison  metal  ion  added,  and  the  combined  solution 
of  dithizonates  is  fed  into  a  condensed  spark  and  its 
spectrum  observed.  A  method  for  continuous  feed 
of  the  solution  to  the  spark  is  described.  The  method 
can  be  applied  to  determination  of  Cu**,  Ag*,  Au*** 
Zn**,  Cd**,  Hg**,  Tl*,  Sn*\  Pb**,  Bi**\  Mn**,  Co**,  Ni**, 
and  Pd**.  J.  W.  S. 


[Spectr ographic  determination  of  aluminium, 
magnesium,  copper,  and  silicon.] — See  B.,  1938, 
173. 

Quantitative  spectrum  analysis  of  solutions. 
A.  K.  Rusanov,  S.  I.  Kunina,  and  K.  N.  Vasiliev 
(Zavod.  Lab.,  1937,  6,  1420 — 1423). — A  quant, 
photometric  method  of  determining  Ga  in  solutions 
is  described.  The  range  investigated  covers  Ga 
contents  varying  between  0-00620  and  0-400%. 
The  spectroscopic  experiments  were  carried  out  in 


an  C2H2  flame  in  presence  of  K  and  Rb,  respectively, 
the  following  pairs  of  lines  being  investigated  :  (a) 
Ga  4033-01  a.-K  4044-16  and  4047-22  a.,  (b)  Ga 
4172-05  A.-Rb  4201*81  a.,  and  (c)  Ga  4172-05  a.- 
Rb  4215-58  A.  The  average  error  is  ±5%.  The 
min.  Ga  content  determinable  is  0*0075%.  D.  G. 

Direct  photoelectric  determination  of  man¬ 
ganese  and  chromium  in  steels. — See  B.,  1938, 
173. 

Determination  of  iron  with  thiogly collie  acid. 
H.  W.  Swank  and  M.  G.  Mellon  (Ind.  Eng.  Chem. 
[Anal.],  1938,  10,  7 — 9). — A  spectrophotometric 
examination  of  the  method  shows  that  (i)  Beer’s 
law  is  closely  followed,  (ii)  the  intensity  of  the  colour 
is  independent  of  the  form  in  which  the  reagent  is 
added  and  its  concn.  provided  an  excess  is  present, 
(iii)  the  [NH3]  can  be  varied  over  a  wide  range  with¬ 
out  effect,  and  (iv)  the  colour  is  relatively  stable. 
The  method  is  practically  free  from  interference  by 
P04"',  P207"",  F',  tartrate,  citrate,  and  oxalate  ions. 
The  limiting  amounts  of  interfering  ions  have  been 
determined  for  a  vol.  of  100  ml.  containing  10  mg. 
of  Fe.  The  comparative  freedom  from  interference 
by  many  ions,  and  the  reproducibility  and  sensitivity 
of  the  reaction,  make  the  method  superior  to  various 
other  colorimetric  procedures  for  Fe.  L..S.  T. 

Separation  of  iron,  aluminium,  chromium, 
uranium,  zirconium,  and  titanium  from  man¬ 
ganese,  cobalt,  nickel,  calcium,  strontium, 
barium,  magnesium,  and  the  alkalis  by  means 
of  pyridine.  E.  A.  Ostroumov  (Ann.  Chim. 
Analyt.,  1938,  [iii],  20,  9 — 12).— Former  work  (A., 
1936,  1222,  1353 ;  1937,  I,  329)  is  summarised,  and 
the  practical  procedure  to  be  followed  is  given. 

•L.  S.  T. 

Use  of  selenious  acid  for  gravimetric  deter¬ 
mination  of  chromium.  A.  JIlek  and  J.  Kot’a 
(Chem.  Listy,  1938,  32,  30— 33).— 15  c.c.  of  33-3% 
NH4N03,  10  c.c.  of  10%  NH4OAc,  and  20  c.c.  of 
10%  Se02  are.  added  to  50  c.c.  of  the  solution,  con¬ 
taining  >0-1  g.  of  Cr^,  and  the  solution  is  neutralised 
with  aq.  NH3.  The  ppt.  of  Cr(OH)3  is  collected  after 
12  hr.,  washed,  and  ignited  at  1030°.  R.  T. 

Determination  of  molybdenum  with  silver 
reductor.  N.  Birnbaum  and  G.  H.  Walden,  jun. 
(J.  Amer,  Chem.  Soc.,  1938,  60,  64 — 66). — Quant, 
reduction  to  Mov  occurs  in  2m-HC1  solutions  at  60 — 
80°.  The  reduced  solution  may  be  titrated  with 
Ce(S04)2,  using  the  o-phenanthroline  Fe11  complex 
indicator.  Other  reducible  substances  interfere  with 
the  determination.  -  E.S.H. 

Spectr  o  analytical  determination  of  molyb¬ 
denum  and  vanadium  in  the  mine  burrows  of 
Richelsdorf.  E.  Preuss  (Z.  angew.  Min.,  1937,  1, 
93 — 96). — The  method  used  for  determining  the  Mo 
and  V  contents  of  samples  from  the  slate  burrows 
of  the  old  Cu  mine  at  Richelsdorf  is  described.  The 
Mo  and  Y  contents  are  — 0-02%  and  0-1%,  respec¬ 
tively,  and  the  accuracy  of  the  method  varies  from 
14  to  3-5%,  according  to  conditions  of  comparison. 

L.  S.  T. 

Determination  of  antimony  in  the  presence  of 
[quinquevalent]  arsenic  using  tin  amalgam. 
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I.  V.  Tananaev  and  E.  G.  Davitaschvili  (Zavod. 
Lab.,  1937,  6,  1382 — 1385). — Sn  amalgams  reduce 

Sb’**,  Sb . ,  and  As***,  but  not  As . ,  to  Sb  and  As, 

respectively.  It  is  therefore  possible  to  determine 

Sb  in  the  presence  of  As . .  The  method  is  accurate 

and  the  time  required  for  analysis  is  only  5 — 10 
min.  D.  G. 


Spectrographic  determination  of  niobium  and 
tantalum.  R.  Breckpot  ,  and  J.  Creffier  (Ann. 
Soc.  Sci.  Bruxelles,  1937,  57,  290 — 295). — Mixtures  of 
Nb206  and  Ta206  (0 — 100%  Nb205)  were  investigated 
spectrographically.  Data  for  the  separation  and 
intensity  of  homologous  lines  at  various  concns.  as  a 
basis  for  determination  are  tabulated.  N.  M.  B. 

Spectrographic  determination  of  gold  in  allu¬ 
vial  deposits.  G.  Claus,  F.  Hegemann,  and  F. 
Rost  (Z.  angew.  Min.,  1937, 1,  GO — 82). — The  chemical 
processes  involved  in  the  Br  extraction  of  an  alluvial 
sample  have  been  investigated  in  detail.  The 
physical  and  chemical  relationships  involved  in  the 
treatment  of  arc-light  C  with  Au  solutions  and  the 
burning  of  this  C  in  the  electric  arc  have  also  been 
studied.  The  method  based  on  these  results  consists 
of  extracting  the  Au  from  1000  g.  of  the  alluvial 
material  by  treatment  with  Br  and  Et20,  and  dilution 
with  H20.  0*1 — 0-5  c.c.  of  the  Br  extract  is  dropped 
directly  on  to  the  C  cathode,  or  in  order  to  obtain 
increased  sensitivity,  25  c.c.  are  evaporated  and  fused 
with  Pb(0Ac)2  and  a  carbonate-borax-Si02  flux 
•  and  the  Pb  regulus  dissolved  in  HN03  and  Br-H20. 
The  solution  is  then  dropped  on  to  the  C  electrode. 
The  sensitivities  are  0*2  g.  and  04  mg.  per  m.  ton, 
respectively.  L.  S.  T. 

Determination  of  palladium  in  palladium- 
silver  alloys. — See  B.,  1938, 175. 

Flexible  gas  thermoregulator.  A.  J.  Bailey 
(Science,  1937,  86,  525 — 526). — In  the  apparatus 
described  the  expansion  and  contraction  of  air 
operates  a  Hg  valve  controlling  the  flow  of  gas.  The 
regulator  can  be  employed  with  precision  over  a  wide 
range  of  temp.  L.  S.  T. 

Measurement  of  high  surface  temperatures.— 
See  B.,  1938,  113. 


Thermometer  with  colourless  indicating  liquid. 
—See  B.,  1938,  113. 


Gas  furnace  for  heating  tubes  to  a  high  tem¬ 
perature.  A  Slooff  (Chem.  Weekblad,  1938,  35, 
104). — A  small  tube  furnace  (11  x  12*5  X  5  cm.), 
constructed  from  two  diatomite  stone  blocks  and 
.heated  with  a  Meker  burner,  is  described.  A  temp,  of 
>1300°  can  be  obtained,  but  1200 — 1300°  is  recom¬ 
mended  for  heating  a  Si02  tube  (20  mm.  diameter). 

S.  C. 

Infra-red  spectrograph  with  a  new  type  of 
recorder  for  heat  radiation.  E.  Leiirer  (Z.  tech. 
Physik,  1937,  18,  393 — 396). — The  method  uses  a 
bolometer  to  detect  the  radiation,  together  with  an 
amplifier.  An  inker  is  used  for  the  recording.  The 
apparatus  is  particularly  useful  in  industrial  labor¬ 
atories  for  qual.  and  quant,  analysis.  A.  J.  M. 


Photography  in  the  infra-red.  M.  Czerny  and 
P.  Mollet  (Z.  Physik,  1938,  108,  85— 100,  and 


Physikal.  Z.,  1937,  38,  1008 — 1010). — A  method  for 
photographing  infra-red  spectra  in  the  region  1 — 10 
is  described.  The  spectrum  is  focussed  on  to  a 
celluloid  film  0*1  jx.  thick  which  is  backed  with  a 
coating  of  radiation-absorbing  material.  A  thin 
layer  of  paraffin  oil  is  then  evaporated  on  to  the  face 
side  of  the  film  in  vac.  Incidence  of  infra-red  radi¬ 
ation  causes  partial  evaporation  of  the  oil  layer,  giving 
rise  to  a  visible  image  of  the  spectrum  in  interference 
colours;  this  may  be  photographed.  H.  C.  G. 

Practical  spectrographic  analysis.  J.  S.  Owens 
(Met.  &  Alloys,  1938,  9,  15—19). — The  following 
accessories  are  described  :  graphite  electrodes  purified 
by  electrical  heating  at  a  high  temp,  in  vac.,  an 
alignment  pointer  for  the  spectral  source,  an  a.c.  arc 
spectral  source,  and  a  graphical  plate  calculator  for 
the  conversion  of  microphotometer  readings  into  % 
concns.  The  sensitivity,  rapidity,  and  accuracy  of 
spectrographic  analysis  have  been  increased  by  this 
special  equipment  and  technique.  P.  G.  McO. 

Technique  for  making  collodion  filter  for  the 
Kot  chromium  radiation.  S.  S.  Sidiiu  (Indian  J. 
Physics,  1937,  11,  337- — 338). — To  make  collodion 
filters  of  NH4V03  (25  g..  in  40  c.c.  of  collodion), 
polished  discs  of  A1  are  dipped  into  the  solution,  and 
the  collodion  layer,  when  dry,  is  peeled  off,  softened 
with  EtOH,  and  dried  at  80°  under  pressure. 

F.  J.  L. 

AVRay  spectroscopy  at  temperatures  of 
liquid  hydrogen  and  helium.  A.  Goetz  [with 
R.  B.  Jakobs  and  0.  B.  Jackson]  (Physikal. 
Z.,  1937,  38,  99S). — An  X-ray  spectrograph  has 
been  constructed  in  which  the  X-rav  source  and 
the  ionisation  chamber  are  at  room  temp,  and  the 
crystal  holder  can  be  cooled  by  adiabatic  expansion 
of  He.  The  crystal  can  be  cooled  continuously  from 
room  temp,  to  <  the  b.p.  of  He.  The  apparatus  can 
be  used  for  the  determination  of  the  variation  of 
intensity  of  reflexions  with  temp.,  to  test  the  Debye- 
Waller  relationship,  and  to  determine  zero-point 
energy.  A.  J.  M. 

Simplifications  and  improvements  in  photo¬ 
graphic  spectrophotometry  with  an  auxiliary 
source.  G.  Bolla  (Nuovo  Cimcnto,  1937,  14, 
350 — 360). — The  advantages  of  using  a  V-shaped 
spectrometer  slit  in  spectrophotometric  measure¬ 
ments  are  discussed,  and  a  method  of  measuring  the 
relative  intensities  of  spectral  lines  based  on  the  use 
of  such  a  slit  is  described.  0.  J.  W. 

Method  for  the  study  of  the  hyperfine  structure 
and  width  of  absorption  lines.  M.  Duffieux  and 
J.  Bollot  (Compt.  rend.,  1937,  205,  1227—1229).— 
An  apparatus  of  very  high  resolving  power,  con¬ 
sisting  of  a  monochromator  and  two  successive  inter¬ 
ferometer  systems,  is  described.  A.  J.  E.  W. 

Measurement  of  light  from  a  tellurium  vapour 
arc.  J.  W.  Marden,  N.  C.  Beese,  and  G.  Meister 
(J.  Franklin  Inst.,  1938,  225,  45— 52).— A  Te-vapour 
lamp  fitted  with  pool  type  electrodes  in  a  quartz 
container  and  giving  a  continuous  spectrum  over  the 
visible  range  is  described.  The  spectral  distribution 
is  practically  the  same  as  that  of  a  black  body  at 
6000°  K.  when  operating  at  low  wattage,  but  at 
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higher  wattage  the  red  predominates.  The  electrode 
losses  are  >  in  Hg-  and  Na -vapour  arc  lamps. 

F.  J.  L. 

New  objective  method  of  heterochromic  photo¬ 
metry.  J.  Vorobeitchik  (Compt.  rend.,  1937,  205, 
1222 — 1224). — The  reference  standard  is  matched  to 
the  unknown  source  by  mixing  the  radiations  from 
two  standard  lamps  at  different  colour-temp. 

A.  J.  E.  W. 

External  lighting  for  reading  Lovibond colours . 
P.  Thomson  (Oil  &  Soap,  1938, 15, 4 — C). — Differences 
in  Lovibond  colour  readings  may  be  caused  by 
variations  in  the  intensity  of  the  light  used  for  the 
illumination  of  the  room  in  which  the  instrument  is 
situated,  a  high  intensity  leading  consistently  to 
higher  red  readings  than  a  low  level  A  testing  booth, 
having  dark  grey  walls  and  illuminated  by  a  15-watt 
daylight  lamp  in  the  ceiling,  is  recommended. 

E.  L. 

Simple  direct-reading  colorimeter.  J.  Lebo- 
wich,  R.  J.  Lebowich,  and  M.  Hinburg  ( J.  Lab.  Clin. 
Med.,  1937,  23,  284 — 292). — The  design,  operation, 
manipulation,  and  some  of  the  uses  of  a  simple, 
direct-reading  photo-electric  colorimeter  are  described. 

T.  H.  H. 

Apparatus  for  colorimetry.  III.  S.  Shinkai 
(J.  Soc.  Chem.  Ind.  Japan,  1937,  40,  407 — 408b). — 
An  apparatus  for  colour  matching  is  described  and 
applied  to  the  determination  of  Cu  in  alloys  with  A1 
and  Zn.  R.  S.  B. 

Monochromator  with  double  dispersion  for  the 
region  0-200  to  4  g.  C.  Leiss  (Z.  Physik,  1937, 107, 
766 — 768). — A  monochromator  with  one  30°  glass 
prism  through  which  incident  light  passes  a  second 
time  after  reflexion  by  a  combination  of  slit  and  plane 
mirror  is  described.  A  modification  of  the  instru¬ 
ment  with  a  quartz  optical  system  is  suitable  for  the 
Schumann  region.  H.  C.  G. 

Monochromator.  Y.  Ohman  (Nature,  1938, 141, 
157 — 158). — The  instrument  is  built  up  of  a  no.  of 
“  Polaroid  ”  films  with  intermediate  quartz  plates 
and  serves  to  isolate  a  small  region  in  a  continuous 
spectrum.  L.  S.  T. 

Testing  of  diffraction  gratings  by  knife-edge 
and  by  interferometer.  H.  G.  Gale  (Astrophys. 
J.,  1937,  86,  437 — 445). — Knife-edge  and  interference 
tests  for  an  optical  surface  are  compared ;  they  are 
approx,  equal  in  sensitiveness.  L.  S.  T. 

Physical  and  radiographic  properties  of 
metallic  intensifying  screens.  H.  E.  Seemann 
(J.  Appl.  Physics,  1937,  8,  836 — 845). — Screens  of 
metals  of  high  at.  no.  yield  the  greatest  intensification 
of  the  latent  image  on  X-ray  photographic  plates  when 
the  emulsion  is  placed  in  contact  with  the  metal  during 
the  irradiation.  Pb  is  the  most  convenient  metal  in 
use.  The  screen  is  more  effective  when  between  the 
X-ray  source  and  the  emulsion  than  when  behind 
the  emulsion.  The  action  is  due  principally  to 
electron  emission  and  only  slightly  to  characteristic 
and  scattered  X-rays.  *  J.  W.  S. 

Measurement  of  the  dielectric  constant  of 
solid  substances  by  means  of  ponderomotive 
forces.  I.  Quartz  glass.  D.  Doborzynski  (Bull. 


Acad.  Polonaise,  1937,  A,  320 — 334). — The  theory 
of  the  method  of  determination  of  the  dielectric 
const,  of  a  solid  elliptical  body  by  measure¬ 
ment  of  the  rotation  in  an  alternating  electric  field  is 
worked  out  and  an  apparatus  and  experimental 
procedure  described.  For  quartz  glass  e  =  3-92dz 
0-20.  F.  J.  L. 

Multivibrator  Geiger  counter  circuit.  I.  A. 
Getting  (Physical  Rev.,  1938,  [ii],  53,  103).— The 
circuit  described  employs  a  multivibrator  so  biased 
that  it  cannot  oscillate;  the  length  of  the  pulse  is 
limited  by  the  vac.  tube  circuit  and  not  by  the  counter. 
Several  advantages  are  enumerated.  N.  M.  B. 

Production,  characteristics,  and  reliability  of 
Geiger-Miiller  counters.  O.  S.  Duffendack, 
H.  Lifschutz,  and  M.  M.  Slawsky  (Physical  Rev., 
1937,  [ii],  52,  1231 — 1237). — A  systematic  investig¬ 
ation  favours  the  use  of  pure  H2  and  electrodes 
previously  cleaned  by  sputtering  in  a  glow  discharge  in 
H2.  The  difficulty  of  long  relaxation  time  is  over¬ 
come  by  replacing  the  quenching  resistance  by  a 
properly  designed  vac.  tube  circuit,  Cu,  Ni,  and  W, 
but  not  Al,  are  suitable  for  cathode  cylinders.  Tubes 
filled  with  A,  02,  or  air  gave  many  spurious  counts. 
Extensive  tests  show  that  properly  designed  tubes  and 
circuits  give  reliable  quant,  data.  N.  M.  B. 

Temperature  compensation  circuits  for  and 
conductivity  determinations  etc.  F.  Lieneweg 
(Z.  tech.  Physik,  1937,  18,  382 — 387). — Theoretical. 

A.  J.  M. 

Differential  electro-titration .  (Mme.  )  R .  D uval 
and  C.  Duval  (Compt.  rend.,  1937,  205,  1237 — 1238). 
— The  two  ratio-arms  of  a  slide-wire  bridge  consist  of 
conductivity  cells  containing  the  solution  to  be 
titrated;  the  reagent  is  added  alternately  to  each 
cell.  The  end-point  is  deduced  graphically,  or  by  a 
sudden  change  in  the  direction  of  movement  of  the 
balance  point  on  further  addition  of  the  reagent. 

A.  J.  E.  W. 

Apparatus  for  measurement  of  resistivity.  G. 
Beau  (J.  Pharm.  Cliim.,  1938,  [viii],  27,  53 — 56). — 
Details  are  given  of  an  improved  circuit  employing 
valve  oscillators  and  a  loud-speaker.  F.  J.  G. 

Measurement  of  resistivity  of  mineral  waters. 
(Mme.)  L.  Blanquet  (J.  Pharm.  Chim.,  1938,  [viii], 
27,  49 — 53). — The  measurements  should  be  carried 
out  at  a  fixed  temp.,  and  the  duration  of  pumping 
and  of  subsequent  exposure  to  air  should  be  stated. 

F.  J.  G. 

Continuous  reading  device  for  electrical  con¬ 
ductivity.  M.  Matsui  and  N.  Morisima  (J.  Soc. 
Chem.  Ind.  Japan,  1937,  40,  415 — 416b). — Appar¬ 
atus  is  described.  R.  S.  B. 

Electron  diffraction.  C.  S.  Barrett1  (Met. 
Prog.,  1937,  32,  655 — 660). — Practical  applications, 
e.g.9  the  study  of  surface  chemical  reactions,  are 
discussed.  R.  B.  C. 

Selenium  photo-elements. — See  B.,  1938,  180. 

Absorption  cell  for  photo-electric  microcolori¬ 
meter.  K.  A.  Evelyn  and  J.  G.  Gibson,  2nd.  (J. 
Biol.  Chem.,  1938, 122,  391—394 ;  of.  A.,  1937, 1, 151). 
— A  new  plunger  type  of  cell  is  described,  Determin- 
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ations  can  be  made  on  1-1,  0-6,  and  0*15  c.c.,  the  corre¬ 
sponding  thicknesses  of  the  absorption  layers  being 
10,  5,  and  1  mm.,  respectively.  J.  N.  A, 

Physical  properties  of  photo-electric  cells. 
0.  Viktorin  (Chem.  Listy,  1938,  32,  24 — 27). — The 
relations  between  the  sensitivity  of  a  photo-electric 
cell  and  the  resistance  and  potential  are  studied. 
The  use  of  the  cells  for  studying  ultra-violet  radiation 
incidental  to  chemical  reactions  is  illustrated. 

R.  T. 

Neutron  tube  without  pumping  apparatus. 
F.  M.  Penning  and  J.  H.  A.  Moubis  (Physica,  1937, 
4,  1190 — 1197). — A  discharge  tube  for  the  excitation 
of  neutrons  by  bombarding  a  Zr-D  target  with  D 
ions  is  described.  The  source  of  the  ions  is  a  glow 
discharge,  maintained  by  means  of  an  electric  field 
so  that  no  pumping  is  required  between  it  and  the 
part  of  the  tube  where  the  ions  are  accelerated. 

F.  J.  L. 

Suitability  of  the  air-equivalent  ionisation 
chamber  for  the  determination  of  extremely 
hard  radiation.  R.  Schulze  (Z.  tech.  Physik,  1937, 
18,  480). — Experiments  have  been  carried  out  to  show 
the  equivalence  of  the  ionisation  current  in  air,  and 
in  an  air-equiv.  ionisation  chamber.  A.  J.  M. 

Multiple  pipetting  machine.  W.  N.  Plast- 
RIDGe  and  L.  F.  Williams  (J.  Lab.  Clin.  Med.,  1937, 
23,  318 — 320). — A  mechanical  pipetting  machine 
capable  of  filling  140  tubes  per  min.  is  described. 

t.  n.  H. 

Drying  and  weighing  hygroscopic  substances 
in  micro-analysis.  D.  F.  Hayman  (Ind.  Eng. 
Chem.  [Anal.],  1938,  10,  55 — 56). — Methods  are 
described,  and  the  necessity  of  determining  the 
relative  hygroseopieity  of  every  sample  analysed  is 
emphasised.  A  micro-balance  capable  of  giving 
readings  const,  to  ±2  gg.  over  a  period  of 
several  min.  is  essential.  A  new  type  of  “  pig,”  and  a 
special  technique  by  which  sample  and  “  pig  ”  can 
be  weighed  to  ±2  gg.,  are  described.  A  revised 
method  for  handling  substances  out  of  contact  with 
damp  air  is  given.  Used  with  a  Cu  boat,  the  special 
“  pig  ”  is  of  service  in  the  micro-Dumas  method 
for  N.  L.  S.  T. 

Pressure  multiplier  for  the  determination  of 
small  velocities  of  streaming.  P.  Gmelin  and 
R.  Riedmtller  (Z.  tech.  Physik,  1937,  18,  375— 
377). — A  more  sensitive  apparatus  than  that  formerly 
in  use  for  determining  the  velocity  of  flow  of  gases, 
particularly  in  wide  tubes,  is  described.  A.  J.  M. 

Bomb  for  use  in  hydrothermal  experiment¬ 
ation.  G.  W.  Morey  and  E.  Ingerson  (Amer. 
Min.,  1937,  22,  1121—1122).  L.  S.  T. 

Sound-films  as  diffraction  gratings  for  the 
visual  Fourier  analysis  of  sound-waves.  D. 
Brown  (Nature,  1937,  140,  1099).  L.  S.  T. 

Applicability  of  the  Emich  filter  stick  to 
1 1  tenth-milligram  1 f  and  1 4  gamma  1 1  scale  work¬ 
ing.  G.  Gorbach  and  M.  KostiC  (Mikrochem.,  1937, 
23,  176 — 190). — The  necessary  modifications  in 

apparatus  and  technique,  and  the  adaptation  of  pptn. 
analyses  on  the  “  tenth-mg.”  scale  to  biological 
problems,  are  outlined.  J.  S.  A. 


Apparatus  for  drying  small  amounts  of 
material.  F.  Fuhrmann  (Mikrochem.,  1937,  23, 
167 — 173). — Blocks  for  drying,  heating,  and  evapor¬ 
ation  of  liquids  are  described.  J.  S.  A. 

Fractionation  receiver  with  cooling  sleeve. 
P.  Sutter  (Helv.  Chim.  Acta,  1938,  21,  94 — 95). — A 
modified  form  of  Anschutz-Thiele  apparatus,  suitable 
for  fractional  distillation  under  very  low  pressure  with 
cooled  brine  passing  through  the  outer  jacket,  is 
described.  J.  W.  S. 

Designs  for  laboratory  fractionating  columns. 
J.  H.  Simons  (Ind.  Eng.  Chem.  [Anal.],  1938,  10, 
29 — 31). — A  design  for  the  head  of  a  column  in  which 
the  liquid  is  partitioned  for  withdrawal  by  means  of 
a  ground-glass  plug,  and  one  for  partitioning  the  hot 
vapour  between  two  condensers  prior  to  withdrawal 
and  to  return  to  the  reflux  columns,  for  distillations 
between  room  temp,  and  -—5°,  for  pressures  >1  atm., 
and  for  low- temp,  are  described.  All  columns  are 
constructed  from  stock  sizes  of  Pyrex  class. 

L.  S.  T. 

Fractionating  device  for  vacuum  distillations. 
E.  Noonan  (Ind.  Eng.  Chem.  [Anal.],  1938,  10,  34). — 
A  device  for  ’collecting  and  removing  fractions  of 
distillate  without  interrupting  the  distillation  under 
reduced  pressure  is  described.  L.  S.  T. 

Devices  for  extraction  by  immiscible  liquids. 
H.  J.  Wollner  and  J.  R.  Matciiett  (Ind.  Eng. 
Chem.  [Anal.],  1938,  10,  31 — 32). — Two  designs  of 
apparatus  for  extracting  solute-bearing  liquids  of 
d  >  or  <  that  of  the  extracting  liquid  are  described. 

L.  S.  T. 

Chemical  extraction  with  a  simple  automatic 
shaker.  T.  Neustaedter  and  R.  Holtz  (J.  Lab. 
Clin.  Med.,  1937,  23,  313—314).  T.  H.  H. 

Capillary-type  viscosimeter.  P.  E.  Raaschou 
(Ind.  Eng.  Chem.  [Anal.],  1938,  10,  35 — 39). — The 
apparatus  described  measures  vj  over  the  ranges  1*5 
to  100  or  100  to  5000  centistokes  according  to  the 
way  in  which  it  is  used.  Temp,  is  measured  in  the 
liquid  under  test  and  7]  can  be  determined  over  a  wide 
range  of  temp.  Surface  tension  can  also  be  deter¬ 
mined  with  this  instrument.  L.  S.  T. 

Neo-silvol  as  the  colloidal  solution  in  demon¬ 
strations  of  diffusion.  S.  L.  Meyer  (Science,  1937, 
86,  526). — A  5%  aq.  solution  of  neo-silvol  (18  to 
22%  colloidal  Agl  in  a  sol.  gelatin  base)  gives  results 
better  than  those  obtained  with  the  usual  colloids  for 
demonstrating  the  relative  rates  of  diffusion  of  true 
and  colloidal  solutions  through  agar  or  gelatin. 

L.  S.  T. 

Stirring  in  the  laboratory.  H.  J.  Prins  (Chem. 
Weekblad,  1938,  35,  34). — In  order  to  increase  tur¬ 
bulence  a  high-speed  stirrer  of  the  glass  cross  or 
propeller  type  is  surrounded  by  a  stationary  perfor¬ 
ated  glass  bell  such  as  is  used  as  the  rotor  in  the  Witt 
type  of  stirrer.  S.  C. 

Reaction  vessels  for  pressure  experiments . 
A.  Y.  Grosse  (J.  Amer.  Chem.  Soc.,  1938,  60,  212 — 
214). — The  vessels,  made  of  glass,  fused  quartz,  or 
metal,  are  provided  with  a  capillary  to  minimise  the 
diffusion  of  gases  and  vapours,  and  fitted  inside  high- 
pressure  autoclaves.  E.  S.  H. 
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Fluorine  generator.  A.  L.  Henne  (J.  Amer. 
Chem.  Soc.,  1938,  60,  96 — 97). — Cu  apparatus  for  the 
continuous  electrolysis  of  KF,3HF  is  described. 

E.  S.  H. 

Method  of  preparing  thin  films.  E.  L.  Kal- 
lander  (Ind.  Eng.  Chem.  [Anal.],  1938,  10,  40). — 
A  modification  of  Sager’s  method  (B.,  1937,  628), 
applicable  to  the  spreading  of  aq.  or  non-aq.  disper¬ 
sions  on  sheet  materials  and  giving  films  of  repro¬ 
ducible  thickness  free  from  strains,  is  described. 

L.  S.  T. 

Atomic  transmutation  with  positive  rays  as  a 
lecture  experiment.  R.  Dopel  (Physikal.  Z.,  1937, 
38,  979 — 981). — Apparatus,  by  means  of  which  the 
occurrence  of  the  reactions  *D  +  \D  =  JH  +  [H  and 


?D  +  ?D  =  aHe  -f-  can  be  demonstrated  as  a 
lecture  experiment,  is  described.  A.  J.  M. 

Historical  studies  on  the  phlogiston  theory. 
II.  Negative  weight  of  phlogiston.  J.  R.  Par¬ 
tington  and  D.  McKie  (Ann.  Sci.,  1938,  3,  1 — 58). 

Radiant  heat  spectrum  from  Herschel  to 
Melloni.  I.  Work  of  Herschel  and  his  con¬ 
temporaries.  E.  S.  Cornell  (Ann.  Sci.,  1938,  3, 
119—137). 

Ruska’s  work  on  Arabic  alchemy.  R.  Hooy- 
kaas  (Chem.  Weekblad,  1938,  35,  149—153). 

Le  Chatelier  memorial  lecture.  C.  H.  Desch 
(J.C.S.,  1938,  139—150). 


Geochemistry. 


Physical  and  chemical  characteristics  of  Cultus 
Lake,  British  Columbia.  W.  E.  Ricker  (J.  Biol. 
Board  Canada,  1937,  3,  363—401). — Data  concerning 
temp.,  pa,  and  the  02,  HC03',  N03',  P04"',  and  Si02 
contents  of  lakc-Ho0  are  recorded  and  discussed.  . 

L.  S.  T. 

Mineral  water  of  the  Poljana  baths,  at  Svalava 
(Sub -Carpathian  Ruthenia).  J.  Nemejc  (Chem. 
Listy,  1938,  32,  22 — 23). — Analytical  data  arc 
given.  R.  T. 

Limestone  caves  and  hot  springs  of  the  Songwe 
River,  Mbeya  area,  and  the  associated  guano 
deposits.  E.  0.  Teale  and  F.  Oates  (J.  East 
Africa  and  Uganda  Nat.  Hist.  Soc.,  1934,  12,  130 — 
137). — Analytical  data  are  given.  Cu.  Abs.  (e) 

Relation  between  the  viscosity  and  the  Loewin- 
son-Lessing  acidity  coefficient  for  molten  rocks. 
M.  P.  Volarovitsch  and  L.  I.  Kortschemtun 
{Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1937,  17,  417 — 
422;  cf.  A.,  1936,  450). — From  measurements  on 
33  different  rocks  the  empirical  relation  log  tj  = 
—  23*3/(a  +  1-1)  +  1045  +  n  was  established  (75  = 
viscosity;  a  =  acidity  coeff.).  The  experimental 
vals.  of  7)  for  a  few  mono-mineral  rocks  such  as 
orthoclase,  and  also  those  for  glasses,  are  not  con¬ 
sistent  with  the  above  relation,  which,  however,  gives 
a  smoother  curve  than  the  plot  of  73  against  Si02 
content.  R.  C.  M. 


Velocity  of  sound  in  rocks  and  glasses  as  a 
function  of  temperature.  J.  M.  Ide  (J.  Geol.,  1937, 
45,  689 — 716). — The  velocity  of  sound  in  Pyrex 
and  in  Si02  rises  with  an  increase  in  temp.  Pyrex 
supports  vibrations  up  to  700°  and  Si02  up  to  approx. 
1000°.  Rock  samples  show  a  decrease  in  velocity 
with  a  rise  in  temp.,  with  only  partial  reversibility 
on  cooling.  Data  for  steel,  Cu,  elinvar,  limestone, 
Pyrex,  Si02,  obsidian,  soft  glass,  granite,  norite, 
sandstone,  diabase,  and  marble  are  recorded  and 
their  geophysical  significance  is  discussed. 


L.  S.  T. 


Western  part  of  the  Criffell-Dalbeattie  igneous 
complex.  M.  Macgregor  (Quart.  J.  Geol.  Soc.,  1937, 
93,  457 — 486). — Chemical  analyses  of  the  Plutonic 


rocks,  the  minor  intrusive  rocks,  country- rocks,  and 
marginal  igneous  rocks  are  recorded.  L.  S.  T. 

Organic  matter  in  Arkansas  bauxite.  D. 
Utley  (Ind.  Eng.  Chem.,  1938,  30,  35— 39).— The 
org.  matter  (0*3 — 0*4%)  is  humic  in  nature  (C  52 — 
56%)  and  is  derived  from  the  overlying  lignites. 
After  extraction  with  alkali  and  pptn.  with  dil, 
H2S04,  the  humic  matter  can  be  separated  into 
fractions  according  to  solubility  in  acid  and  EtOH 
or  pptn.  with  A1203,  and  all  appear  to  be  oxidation 
products  of  humic  acid.  The  compositions  of  the 
humic  acids  from  the  lignite  and  the  bauxite  are 
compared.  The  org.  matter  in  the  bauxite  is  best 
determined,  after  preliminary  treatment  with  dil. 
H2S04  in  order  to  remove  carbonates,  by  direct  wet 
combustion.  An  arbitrary  ratio  of  C  to  org.  matter 
must  be  taken.  J.  A.  S. 

Viscosity  of  obsidianite  and  its  relation  to  the 
genesis  of  pumice.  M.  P.  Volarovitsch  and  A.  A. 
Leonteeva  (Compt.  rend.  Acad.  Sci.  U.R.S.S., 
1937, 17,  423 — 425). — Measurements  of  tj  of  3  samples 
of  obsidianite  at  800 — 1200°  gave  a  linear  plot  of 
log  73  against  temp.,  lying  considerably  below  the 
corresponding  plot  for  quartz  (due  to  the  alkalis  in 
the  obsidianite).  Between  1050°  and  1170°  all  three 
specimens  swelled  up  into  spongy  pumice-like  struc¬ 
tures.  If  an  acid  magma  of  the  composition  of 
obsidian  is  erupted  below  1000°,  it  will  solidify  as 
a  glass,  whereas  if  the  initial  temp,  is  1100 — 1200°, 
a  pumice  will  result.  R.  C.  M. 

Unit  cell  and  space-group  of  tourmaline. 
Inspective  equi-inclination  treatment  of  trigonal 
crystals.  M.  J.  Buerger  and  W.  Parrish  (Amer. 
Min.,  1937,  22,  1139 — 1150). — The  inspective  equi- 
inclination  treatment  of  hexagonal  crystals  in  general 
is  outlined.  Tourmaline  is  based  on  a  rhombohcdral 
rather  than  on  a  hexagonal  lattice.  Tourmaline 
from  the  Etta  Mine,  S.  Dakota,  <0  l*658d;0*002,  and 
€  l*633;t 0*002,  has  a  9*500  a.,  a  66°  05',  or  referred  to 
the  simplest  hexagonal  cell  A15*928,C7*151a.  The 
space-group  is  C\v,  223m.  On  the  rhombohedral 
lattice  there  is  one  formula  wt. 
(Na,Ca)R3(AlFe)6B3Si6024(0,OH,F)4  per  cell,  and 
three  on  the  hexagonal  lattice.  L.  S.  T. 
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Wisconsin  lead-zinc  district.  C.  H.  Behre, 
jun.,  E.  R.  Scott,  and  A.  F.  Banfield  (Econ.  Geol., 
1937,  32,  783 — 809). — The  ores  are  richer  in  pyrite 
than  was  formerly  recognised,  and  probably  also  in 
wurtzite,  now  largely  converted  into  sphalerite. 
Rhythmic  banding  is  common  in  ZnS  deposition. 
Brittle  dolomites  are  the  most  favoured  host  rocks, 
and  the  ores  are  mainly  fracture  fillings.  The  data 
favour  the  view  that  the  ores  are  due  to  rising  solutions 
probably  of  ultimate  magmatic  origin.  L.  S.  T. 

Origin  of  primary  lead  ores.  A.  Holmes 
(Econ.  Geol.,  1937,  32,  763 — 782). — Pb  cone,  in  ore 
deposits  is  common  Pb  or  ore-Pb  with  an  at.  wt. 
207*21.  The  Pb  dispersed  through  rocks  in  small 
amounts  is  rock-Pb,  and  consists  partly  of  common 
Pb  originally  present  in  the  rock-material  and  partly 
of  radiogenic  Pb,  which  has  been  generated  in  the 
same  material  from  the  disintegration  of  U  and  Th 
during  geological  time ;  this  is  now  estimated  to 
be  approx.  2  X  109  years.  The  available  data  for 
Pb,  TJ,  and  Tli  in  rocks  show  that  the  average  at. 
wt.  of  granitic  and  basaltic  rock-Pb  should  have 
progressively  decreased  during  this  time  from  207*21 
to  207*14,  and  207*21  to  207*10,  respectively.  The 
at.  wt.,  207*05,  of  rock-Pb  cone,  in  the  sublimate 
mineral,  cotunnite,  from  Vesuvius  confirms  the  view 
that  rock-Pb  has  an  at.  wt.  <  that  of  common  Pb. 
The  at.  wt.  of  ore-Pb,  207*21  ±0*01,  is  independent 
of  the  geological  age  of  the  ore.  Ore-Pb  has  not 
been  derived  from  granitic  or  basaltic  rocks  or  from 
the  sediments  formed  from  them,  and  it  has  no  genetic 
connexion  with  acid  or  basic  magmas.  It  must 
have  ascended  from  depths  below  the  sialic  and 
basaltic  layers  of  the  lithosphere.  L.  S.  T. 

Pyrrbotite  ruby  silver  occurrence  in  British 
Columbia.  H.  V.  Warren  and  K.  de  P.  Watson 
(Econ.  Geol.,  1937,  32,  826 — 831). — Ruby  silver  and 
pyrrhotite  occur  intimately  associated  at  the  Pro¬ 
vidence  Mine,  near  Greenwood,  B.C.  Sphalerite, 
galena,  chalcopyrite,  tetrahedrite,  quartz,  and  calcite 
are  associated  with  these  minerals.  Chalcopyrite  and 
ruby  silver  are  closely  related,  and  have  partly 
replaced  pyrrhotite,  which  is  older.  The  ruby  silver 
is  probably  hypogene  in  origin.  L.  S.  T. 

Ore  deposits  of  the  Sunlight  mining  region, 
Park  County,  Wyoming.  W.  H.  Parsons  (Econ. 
Geol.,  1937,  32,  832—854). — Occurrence,  mineralogy, 
paragenesis,  and  zoning  are  described.  The  deposits 
occur  as  narrow  fissure  veins  in  Tertiary  volcanic 
breccias,  and  the  mineralisation  is  typical  of  most 
epithermal  deposits.  The  common  ore  minerals  are 
pyrite,  chalcopyrite,  galena,  and  tetrahedrite,  with 
some  Au  and  Ag  (assays  given).  The  gangue  is 
essentially  carbonates  and  quartz.  L.  S.  T. 

Petrology,  structure,  and  relation  to  tectonics 
of  porphyry  intrusions  in  the  Beartooth  moun¬ 
tains,  Montana.  J.  T.  Rouse,  H.  H.  Hess,  F. 
Foote.  J.  S.  Vhay,  and  K.  P.  Wilson  (J.  Geol., 
1937,  45,  717 — 740). — Five  chemical  analyses  of  the 
porphyries  are  included.  L.  S.  T. 

Mete  orite  f  rom Yurtukvillage ,  D  niepr  opetr  ovsk 
region.  L.  L.  Ivanov  (Compt.  rend.  Acad.  Sci., 
U.R.S.S.,  1937,  17,  371— 373)— The  meteorite, 


d  3*299  (chemical  analysis  given),  contained  a  plagio- 
clase,  pyroxene,  olivine,  troilite,  chromite,  and  glass. 
Metallic  Fo  was  absent.  The  meteorite  can  bo 
assigned  to  the  achondrite  category.  L.  S.  T. 

Heavy  mineral  sands  of  the  Baltic  coast 
between  Warnemunde  and  the  Darss  locality  and 
their  formation  by  surf.  W.  von  Engelhardt 
(Z.  angew.  Min.,  1937,  1,  30—59). — Mineral  com¬ 
positions  of  the  quartz-  and  felspar- free  fractions  of 
5  heavy  mineral  sands  are  recorded.  The  mechanism 
of  their  formation  is  discussed.  L.  S.  T. 

Role  of  foraminifera  and  of  calcium  carbonate 
in  the  fixation  of  certain  mineral  substances. 
L.  Cayeux  (Compt.  rend.,  1938,  206,  81 — 85).— The 
rdlc  of  foraminifera  in  the  fixation  of  glauconite, 
Ca3(P04)2,  and  pyrites  is  discussed,  and  is  considered 
less  important  than  substitution  involving  CaC03. 

R.  S.  B. 

Cordierite.  A.  N.  Winchell  (Amer.  Min.,  1937, 
22,  1175 — 1179). — Diagrams  showing  variations  in 
composition  and  physical  properties,  and  relations 
between  d  and  optical  properties,  are  reproduced  and 
discussed.  L.  S.  T. 

Metallographic  study  of  minerals  from  Pri¬ 
bram,  Czechoslovakia.  J.  Sekanina  (Bull.  Soc. 
Fran$.  Min.,  1937,  60,  152 — 223). — Measurements  of 
reflecting  power,  and  the  behaviour  towards  etching 
agents,  of  certain  minerals,  the  effect  of  light  on  argy- 
rite,  polybasite,  and  stephanite,  and  the  results  of  a 
detailed  examination  of  polished  sections  of  43 
minerals,  are  recorded.  L.  S.  T. 

Nature  and  origin  of  chert  in  the  Lockport  and 
Onondaga  formations  of  Ontario.  H.  C.  Laird 
(Trans.  Roy.  Canad.  Inst.,  1935,  20,  231 — 304). 

Ch.  Abs.  (e) 

Genesis  of  minerals  from  soil  colloids  of  the 
montmorillonite  group.  I.  Sedlecki  (Compt. 

rend.  Acad.  Sci.  U.R.S.S.,  1937,  17,  375 — 377). _ 

Artificially-prepared  A1  silicate  gel  impregnated  with 
Mg"  gives  artificial  montmorillonite  which  X-rays 
show  to  be  in  the  amorphous  condition.  After 
keeping  at  room  temp.,  the  aged  gel  shows  the  presence 
of  typical  montmorillonite  incompletely  cryst.  but 
containing  extremely  small  crystallites.  The  heating 
curve  is  typical  of  that  of  natural  montmorillonite. 

L.  S.  Tl 

Gas  occlusion  in  the  potassium  salt  deposits  of 
the  Verkhnekamsk  district.  J.  V.  Moratschev- 
ski,  A.  G.  Samartzeva,  and  A.  A.  Tscherepennikov 
(Kalii,  1937,  6,  No.  7,  24 — 31). — Gas  occlusion  occurs 
mainly  in  the  carnallite  strata.  The  gas  consists  chiefly 
of  N25  H2,  and  GH4  and  is  held  in  the  seam  at  pressures 
up  to  50  atm. ;  it  can  be  present  in  the  voids  of  the 
mineral  or  it  can  be  widely  dispersed.  Methods  of 
determination  are  described  and  analyses  are  given. 
The  origin  and  mode  of  formation  of  the  gases  are 
discussed  and  it  is  considered  that  the  gases  were 
trapped  during  the  period  of  crystallisation  of  the 
salts.  The  N2  :  A  ratio  shows  that  the  N2  originated 
most  probably  from  biochemical  processes.  CH4  and 
homologues  were  formed  by  decomp,  of org.  substances 

D.  G. 

Potash  salts  in  the  region  of  the  Inder  (Uralsk) 
lake. .  N.  S.  Kurnakov,  N.  I.  Bujalov,  I.  N. 
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Lepeschkov,  and  D.  I.  Riabtschikov  (Ivalii,  1937,  6, 
No.  6 — 6,  5 — 18). — The  Inder  lake  is  fed  by  waters 
rich  in  Mg  and  K  emanating  from  springs.  Concn.  of 
the  brine  to  saturation  with  respect  to  IvCl  shows  that 
it  is  a  saturated  solution  of  NaCl  and  IvCl  in  presence 
of  42 *76  mols.  of  MgCl2  per  1000  mols.  of  H20,  i.e .,  a 
quaternary  system  similar  to  that  of  the  waters  of  the 
Solikhamsk  district.  The  salt  deposits  originate  from 
an  ancient  Permian  sea ;  they  are  considered  to  be  a 
very  promising  and  abundant  source  of  Iv.  Analyses 
of  the  spring  waters  and  geological  charts  arc  given. 

D.  G. 

Glaserite  in  the  Inder  (lake).  A.  N.  Volkov 
(Kalii,  1937,  6,  No.  7,  14 — 23). — The  nature  of  the 
mineral  deposits  on  the  north  shore  of  the  Inder  lake 
(Uralsk)  is  described  with  the  aid  of  analyses  of  bore¬ 
hole  samples.  Glaserite  begins  to  occur  at  a  depth  of 
about  170  ft.,  below  the  gypsum  strata.  The  thick¬ 
ness  of  the  deposit  is  about  24  ft.  and  the  average 
K3Na(S04)2  content  is  80-08%,  the  residue  consisting 
mainly  of  halite  with  smaller  amounts  of  gypsum  and 
MgS04.  Below  the  glaserite  layer  there  are  deposits 
of  sylvinite  the  purity  of  which  varies  with  the  depth. 

D.  G. 

Accuracy  of  chemical  analyses  of  amphiboles 
and  other  silicates.  E.  S.  Larsen  (Amer.  J.  Sci., 
1938,  [v],  35,  94 — 103). — Detailed  analyses  of  six 
amphiboles  made  on  the  same  samples  of  powdered 
material  by  from  two  to  four  commercial  analysts  show 
disquieting  discrepancies.  Small  amounts  of  F  are 
usually  overlooked,  but  this  will  not  account  for 
differences  of  2*5%  in  the  determination  of  Si02, 
Ti02,  and  A1203,  or  of  >4%  of  CaO.  Further  errors 
in  rock  analyses  are  introduced  by  imperfect  sampling 
when  the  grain-size  is  large.  L.  J.  S. 


Magmatic  segregation  and  mineralisation  at 
the  B.C.  Nickel  Mine,  Chaote,  B.C.  H.  C.  Hor- 
wood  (Trans.  Roy.  Soc.  Canada,  1937,  [iii],  31,  IV, 
5 — 14). — The  nickeliferous  sulphides,  and  the  horn- 
blendite  and  pyroxenite  with  which  they  are  associ¬ 
ated,  are  described.  Samples  of  ore  from  the  sulphide 
bodies  averaged  Fe  18-38,  S  10-87,  Ni  1-89,  Cu  0-70, 
Cr  0*31,  Co  0-14%  and  As  trace.  Ag,  Au,  Pt,  and  Pd 
are  also  present.  The  petrological  and  mineralogical 
criteria,  the  structural  and  textural  relationships  all 
indicate  that  both  the  hornblendite  and  the  included 
sulphide  bodies  were  formed  by  processes  of  magmatic 
segregation.  L.  S.  T, 


Magma  and  ore  deposits.  F.  F.  Osborne  (Trans. 
Roy.  Soc.  Canada,  1937,  [iii],  31,  IV,  121— 128) —A 
general  discussion  of  the  processes  of  ore  deposition 
from  magma.  L.  S.  T. 


Petrogeny  of  the  major  acid  intrusives  of  the 
Rouyn-Bell  River  area  of  N.W.  Quebec.  W.  C. 

Gussow  (Trans.  Roy.  Soc.  Canada,  1937,  [iii],  31,  IV, 
129 — 161). — Seven  of  the  larger  ts  granite  masses  of 
the  Au- bearing  district  of  this  area  have  been  in¬ 
vestigated.  Chemical  analyses  of  their  various  phases 
are  recorded.  L.  S.  T. 


Hydrothermal  leaching  of  iron  ores.  C.  O. 
Swanson  (Econ.  Geol.,  1937,  32,  855 — 857). — A 
criticism  (cf.  A.,  1937,  I,  382).  L.  S.  T. 


Paragenesis  of  iron  sulphides  in  a  Black  Hills 
deposit  [near  Deadwood,  S.  Dakota].  G.  M. 
Schwartz  (Econ.  Geol.,  1937,  32,  810 — 825). 

L.  S.  T. 

Life  history  of  the  Sudbury  nickel  irruptive. 
IV.  Mineralisation.  W.  H.  Collins  (Trans.  Roy. 
Soc.  Canada,  1937,  [iii],  31,  IV,  15—43;  cf.  A.,  1937, 
I,  101). — The  sequence  of  events  resulting  in  ore 
deposition  and  mineralisation  at  Sudbury  has  been 
traced  from  a  re-examination  of  the  geology  of  the 
whole  field,  particularly  of  the  Ni  irruptive. 

L.  S.  T. 

Size-grading  of  sand  by  wind.  R.  A.  Bagnold 
(Proc.  Roy.  Soc.,  1937,  A,  163,  250— 264).— In 
samples  of  aeolian  sand  deposits  the  grades  on  either 
side  of  the  mean  diameter  fall  in  %  wt.  according  to 
an  exponential  law.  A  simple  cycle  of  sand  move¬ 
ment  is  experimentally  realised  and  the  factors 
controlling  the  process  of  grading  have  been  in¬ 
vestigated.  The  results  arc  applied  to  a  typical  sand 
dune.  G.  D.  P. 

Lower  Bunter  sandstones  of  N.  Worcester¬ 
shire  and  E.  Shropshire.  F.  W.  Shotton  (Geol. 
Mag.,  1937,  74,  534—553). — Mechanical  analyses  are 
recorded.  The  Lower  Bunter  consists  of  sand  of 
an  average  grain  size  of  approx.  0*2  mm.  Particles 
<0*05  and  >1  mm.  are  virtually  absent.  An 
aiolian  origin  is  indicated.  -  L.  S.  T. 

X-Ray  investigations  on  clays.  III.  Dif¬ 
ferentiation  of  micas  by  X-ray  powder  photo¬ 
graphs.  G.  Nagelschmidt  (Z.  Krist.,  1937,  97, 
514—521 ;  cf.  A.,  1934,  274). — Powder  X-radiograms 
are  made  with  Cu  Ka  or  Fc  K a  radiation  for  8  micas  of 
quoted  composition,  nai  nyi  and  p.  By  spacings  and 
intensities,  two  mica  types,  muscovite  and  phlogopite- 
biotite,  are  distinguished;  more  detailed  differenti¬ 
ation  is  limited.  The  scope  of  the  results  as  criteria 
in  the  mineralogical  analysis  of  fine-grained  mixtures 
is  indicated.  I.  Me  A. 

Czechoslovak  meteoric  stones.  J.  Kokta  (Coll. 
Czech.  Chem.  Comm.,  1937,  9,  471 — 496). — Chemical 
analyses  are  recorded  and  discussed  for  the  silicate 
portion  and  for  the  Fe  and  troilite  portion  of  meteorites 
found  at  Sazovice  near  Zlin,  Lysa  nad  Labem  in 
Bohemia,  Ivravin  near  Tabor  in  Bohemia,  Praskolesy 
near  Beroun  in  Bohemia,  and  Knahyna  in  Sub- 
carpathian  Russia.  Microchemical  methods  for  the 
determination  of  Si02,  Rm203,  CaO,  MgO,  FeO, 
P205,  Na20,  Iv20,  MnO,  Cr203,  S,  Fe,  Ni,  and  Co  are 
described.  L.  S.  T. 

Presence  of  sterols  in  fossils.  N.  L.  Cosmo vxci 
(Bull.  Soc.  Chim.  biol.,  1937,  19,  1583— 15S4).— 
Certain  bituminous  shales  contain  sterols,  the  amounts 
of  which  vary  according  to  the  nature  and  type  of  the 
fossils  present.  .  A.  L. 

Sporopollenins  from  brown  coals.  XIV. 
Membranes  of  spores  and  pollen.  F.  Zetzsche 
and  E.  Ziegler  (Brennstoff-Chem.,  1937,  18,  481 — 
482 ;  cf.  A.,  1937,  III,  85). — Analyses  of  sporopollenins 
from  Gieseltal,  Saarau,  and  Wetterau  brown  coals  are 
recorded.  Comparison  with  analyses  of  more  recent 
sporopollenins  shows  that  those  from  Saarau  and 
Wetterau  coals  have  undergone  oxidation. 

A.  B.  M. 
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Spectroscopic  studies  in  the  extreme  ultra¬ 
violet.  T.  StroA  (Sci.  Papers  Inst.  Phys.  Chem.  Res. 
Tokyo,  1937,  34,  7 — 31).— The  extreme  ultra-voilet 
spectra  of  H2,  He,  and  Ne  down  to  about  500  a.  have 
been  studied.  Several  spectral  series  have  been 
extended  and  studied  with  different  types  of  excitation 
(a.c.  disruptive  discharge,  d.c.  arc,  etc.).  The  changes 
in  intensit}^  of  certain  Ne  I  lines  in  presence  of  a  trace 
of  He  are  discussed.  Many  forbidden  lines  appear  in 
the  disruptive  discharge  of  He  i.  R.  S.  B. 

Relativistic  Stark  effect  of  ionised  helium.  B. 

Kullenberg  (Nature,  1938,  141,  244 — 245). 

L.  S.  T. 

Nitrogen  after-glow.  G.  W.  Ewing  (J.  Chem. 
Educ.,  1937, 14,  487 — 491). — A  summary  of  published 
work.  L.  S.  T. 

Action  of  metastable  atoms  on  the  current 
strength  of  the  non-self-supporting  discharge  in 
neon.  1. 1.'  Glotov  (Physikal.  Z.  Sovietunion,  1937, 
12,  235—255). — 5  X  1(H%  of  A  in  Ne  increases  the 
current  strength  (i)  in  a  discharge  at  50  v.  by  17%. 
i  increases  with  %  of  A  to  a  max.  at  1%  of  A,  and 
then  decreases,  i  decreases  on  illuminating  the 
discharge  with  Ne  light,  the  effect  increasing  with  % 
of  A  to  a  max.  at  l(h2%  of  A,  and  then  decreasing  to 
0  at  0*2— 0*3%  of  A.  Results  are  interpreted  as 
collisions  of  the  second  kind.  R.  S.  B. 

Measurement  of  the  ionisation  coefficient  in 
pure  neon  and  neon-argon  mixtures.  L;I. 
Glotov  (Physikal.  Z.  Sovietunion,  1937,  12,  256 — . 
268 ;  cf.  preceding  abstract).— The  ionisation  coeff. 
has  been  determined  in  pure  No  and  mixtures  with  A. 
It  is  only  slightty  increased  by  [A]  <  10~3%,  but  with 
>1(H%  A  increases  rapidly  with  [A-].  -  R.  S.  B. 

Interference  me asur ements  in  the  first  spectra 
of  neon,  argon,  and  krypton  between  4812  and 
3319  A.  C.  J.  Humphreys  (J.  Res.  Nat.  Bur.  Stand., 
1938,  20,  17 — 32).— The  XX  of  the  lines  in  the  Ne  I, 
A  I,  and  Kr  I  spectra  have  been  determined  relative 
to  the  International  Wave-Length  Standards  in  the 
Kr  i  spectrum.  J.  W.  S. 

Seventh  spectrum  of  chlorine  (Cl  vn).  L,  W. 
Phillips  (Physical  Rev.,  1938,  [ii],  53,  248—249). — 
Data  and  classifications  of  22  lines  locating  18  energy 
levels,  with  abs.  term  vals.,  are  tabulated.  The 
ionisation  potential  is  113*73  v.  N.  M.  B. 

Stark,  effect .  in  argon  and  krypton.  J.  S. 
Foster  and  C.  A:  Horton  (Phil/  Trans.,  1938,  A, 
236,;  473— 496) .’—The  Stark  effect;  displacements 
observed  for  86  normal  levels  in  A  and  75  levels  in  Kr 
with  a  field  of  100  ky.  per  cm.  are  given.  Seven 


levels  in  A  and  6  in  Kr  show  reversal  of  direction  of 
displacement  with  increasing  field.  Electric  com¬ 
bination  lines  are  less  numerous  in  A  (34)  than  in 
Kr  (48).  Some  lines  in  the  arc  spectra  of  A  and  Kr 
have  been  identified  by  their  Stark  effects,  and  some 
corrections  to  the  earlier  work  of  Ryde  are  suggested. 

A.  J.  M. 


Infra-red  spectra  of  iron,  titanium,  and 
carbon.  C.  C.  Kiess  (J.  Res.  Nat.  Bur.  Stand., 
1938,  20,  33 — 37). — New  lines  in  the  arc  spectra  of  Fe 
and  Ti  are  recorded  in  the  X  range  10,000—12,000  A. 
A  new  term  e'sP  has  been  detected  in  the  Ti  spectrum. 
Previously  known  lines  in  the  C  spectrum  have  been 
photographed  with  high  dispersion  to  obtain  accurate 
X  vals.  for  use  in  identifying  infra-red  lines  in  the  solar 
spectrum.  A  new  band  in  the  infra-red  spectrum 
of  CN  is  recorded.  J.  W.  S. 


Fine  structure  of  the  first  spark  spectrum  of 
arsenic  in  the  visible  region.  S.  K.  Mukerji 
(Indian  J.  Physics,  1938,  11,  377—392 ;  cf:  A.,  1937, 
I,  486), — Using  a  hollow-cathode  discharge  tube  con¬ 
taining  As  with  He;  continuously  circulating  at  low 
pressure,  the  hyperfine  structure  of  a  no.  of  the  stronger 
lines  in  the  region  XX  7000 — 4300  has  been  measured 
and  a  detailed  analysis  is  reported.  The  nuclear 
spin  3/2  is  confirmed.  N.  M.  B. 

Zeeman  effect  in  strong  magnetic  fields.  P. 
Jacquinot  (Ann.  Physique,  1938,  [xi],  9, 236 — 317).— 
Using  improved  apparatus,  and  a  magnetic  field 
parallel  to  the  high-frequency  discharge,  lines  of 
Hg,  Zn,  Li,  Cs,  and  Ne,  obtained  with  fine  definition 
and  intensity,  were  investigated  with  the  help  of  a 
Rowland  grating  spectrograph.  .  The  X  6708  Li  line 
shows  for  the  first  time  that  the  components  of  the 
Paschen-Back  triplet  have  fine  structure.  The 
Houston  theory  of  intermediate  coupling  is  extended 
to  the  Paschen-Back  effect  in  all  such  cases  and  to 
calculate  displacements  for  all  field  vals.  and  extreme 
j-j  coupling.  Experimental  results  for  a  no.  of 
Hg  lines  do  not  agree  satisfactorily  with  theory,  but 
in  the  case  of  certain  Ne  configurations,  where  the 
coupling  is  better  defined,  agreement  is  found,  and 
the  existence  of  a  Paschen-Back  effect  for  extreme 
j-j  coupling  is  shown  for  the  first  time  ;  the  effect, 
although  small,  has  been  studied  as  a  function  of  vari¬ 
ations  of  coupling,  and  results  and  g  vals.  arc  in  good 
agreement  with  theory.  .  :  N.  M.  B.  _ 

i  > 

Optical  investigations  of  the  discharge  in 
metallic  vapours.  IV.  Absolute  concentration 
of  excited  atoms  in  a  mercury  discharge  at  low 
pressures.  V.  Fabrikant,  F.  Butaeva,  and  I. 
Zing  (Physikal.  Z.  Sovietunion,  1937,  11,  576— 
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589). — The  concns.  of  excited  atoms  in  the  63P0plr2 
states  in  a  Hg  discharge  at  low  pressure  (1CH4 — 10-2 
mm.)  were  found  by  absorption  determinations  with 
lines  5461  a.  (C3P2— 7^),  4358  a.  (63PX— 7^),  and 
4047  a.  (63P0 — 7351),  current  3  amp.  The  vals. 
obtained  lie  between  1011  and  1012  atoms  per  c.c. 
The  results  differ  considerably  from  those  calc,  from  a 
Boltzmann  distribution  of  atoms  between  the  excited 
states,  showing  that  there  is  not  a  state  of  temp, 
equilibrium  in  the  discharge.  The  distribution  of 
atoms  between  the  states  investigated  corresponds 
with  the  excitation  functions  calc,  by  Penney  (A.,  1932, 
442)  for  these  states.  In  contrast  to  optical  excitation 
the  highest  concn.  of  excited  atoms  is  found  in  the 
highest  state.  A.  J.  M. 

Spectrum  of  Hg  I.  K.  Murakawa  (Z.  Physik, 
1938,  108,  168 — 170). — A  new  series  in  the  spectrum 
of  Hg  i  is  reported.  It  arises  in  the  transition  from 
the  term  md%1D  to  a  new  term  5dB6$26^3.D3.  The 
position  of  the  term  5d96s26j)1^^  la  discussed, 

H.  C.  G. 

Displacement  of  the  Hg  resonance  line, 
2536-7  A.  S.  Rajski  (Physikal.  Z.  Sovictunion, 
1937,  12,  334 — 338). — The  displacement  of  the  max. 
of  the  resonance  line  of  Hg  has  an  upper  val.  of 
0*1  a.  at  7-2  atm.  and  500°.  R.  S.  B. 

Hyperfine  structure  of  the  forbidden  mercury 
line  2655-8  A.  (63P0—  6^0).  S.  Mrozowski  (Z. 
Physik,  1938,  108,  204 — 211). — The  forbidden  Hg 
arc  line  2655-8  a.  was  excited  optically  in  a  mixture  of 
Hg  vapour  and  N2.  Its  hyperfine  structure  shows  the 
presence  of  two  components  arising  from  the  two 
Hg  isotopes  of  odd  at.  no.  The  genesis  of  the  line  is 
discussed.  H.  C.  G. 

Near  infra-red  spectrum  of  Hg  I.  T.  Suga,  M. 
Kamiyama,  and  T.  Sugiura  (Sci.  Papers  Inst.  Phys. 
Chem.  Tokyo,  1937, 34,  32—49 ;  cf.  A.,  1929, 1116), — 
The  infra-red  spectrum  of  Hg  I  has  been  studied  for 
X  6700— 13,700  a.  R.  S.  B. 

Atmospheric  absorption  and  molecular  dif¬ 
fusion  according  to  the  measurements  of  the 
Smithsonian  Institution  at  Montezuma.  T.  Kiu 
(Compt.  rend.,  1938,  206,  452 — 155). — Theoretical. 

A.  J.  E.  W. 

Yellow  radiation  of  the  nocturnal  sky.  J. 
Cabannes  and  J.  Dufay  (Compt.  rend.,  1938,  206, 
221 — 224). — The  X  of  the  yellow  line  in  the  night 
sky  spectrum  is  5894^1  a.  The  line  is  of  complex 
structure,  and  may  consist  of  the  D1  and  D2  lines  at 
approx,  equal  intensities.  A.  J.  E.  W. 

New  fluorescence  phenomenon  in  the  upper 
atmosphere.  Presence  of  variations  of  intensity 
in  the  X  5893  A.  radiation  in  the  light  of  the  sky 
at  twilight.  R.  Bernard  (Compt.  rend.,  1938, 
206,  44S — 450). — The  line  at  5893  a.  is  probably  of 
the  same  origin  as  the  yellow  radiation  of  the  night 
sky  (see  preceding  abstract),  and  is  apparently 
produced  at  an  altitude  of  60 — SO  km.  It  may  be 
due  to  photoluminescence  caused  by  absorption  in 
the  ultra-violet  by  03,  or  to  resonance  of  Na  atoms. 

A.  J.  E.  W. 


Altitude  effects  in  the  red  part  of  the  auroral 
spectrum  and  the  two  types  of  red  auroras.  L. 

Vegard  (Nature,  1938,  141,  200).  L.  S.  T. 

*» 

Spectrum  of  the  Finsler  comet  in  the  visible 
region.  J.  Gauzit  (Compt.  rend.,  1938,  206,  169 — 
170). — CO4*  bands,  the  CN  spectrum  in  the  red,  and 
the  first  positive  system  of  N  have  been  observed  in 
the  spectrum  of  the  head  of  the  comet.  Their 
occurrence  is  discussed.  A.  J.  E.  W. 

Influence  of  a  magnetic  field  on  the  potential 
gradient  in  plasma.  E.  Reichrudel  and  G. 
Spivak  (Compt.  rend.  Acad.  Sci.,  U.R.S.S.,  1938,  18, 
177 — 179). — Although  there  are  regions  where  the 
potential  gradient  changes  in  a  magnetic  field  are 
insignificant,  these  changes  sometimes  reach  50 — 
60%.  The  influence  of  a  uniform  longitudinal  held 
on  Hg  vapour,  Ne,  and  A  has  been  examined.  A 
quant,  theory  of  plasma  must  be  developed  before 
these  effects  on  the  gradient  can  be  interpreted 
completely.  W.  R.  A. 

Excitation  of  atomic  jets  by  electronic  bom¬ 
bardment.  R.  Planiol  (Ann.  Physique,  1938,. 
[xi],  9,  177 — 235). — In  order  to  obtain  a  very  intense 
source  of  positive  ions  in  vac,,  the  use  of  at.  jets- 
intersected  by  an  electron  beam  was  developed. 
Hg  and  Cd  and  initial  ion  currents  10 — 65  pa.,  sub¬ 
sequently  augmented  by  experimental  modifications- 
to  40  ma.,  were  employed.  The  intense  luminous 
jet  was  studied  spectroscopically  in  the. visible  and 
ultra-violet  to  2100  a.  The  spectra  consist  of  are 
lines  and  higher  order  spark  lines.  Cd2  bands  in  the 
region  of  the  resonance  2288  line  and  the  second 
3261  a.  resonance  line  were  observed.  On  varying 
the  velocity  of  electrons  meeting  the  jet  over  70 — 
500  v.,  a  weakening  of  the  arc  and  spark  lines  of  the 
first  order  and  an  enhancement  of  the  lines  of  higher 
orders  were  found.  XX,  terms,  intensities  for  various 
electron  energies,  and  origins  of  lines  are  tabulated. 

N.  M.  B. 

Explanation  of  the  character  of  the  positive 
column  of  the  low-pressure  discharge  from  the 
elementary  processes.  R.  Rompe  and  M.  Schon 
(Z.  Physik,  1938,  108,  265 — 278). — Theoretical. 

L.  G.  G. 

Y-Ray  spectroscopic  data  in  regard  to  the 
electronic  energy  bands  in  potassium  and 
sodium  chlorides.  J.  Valasek  (Physical  Rev., 
1938,  [ii],  53,  274—277;  cf.  A.,  1935,  1046;  Slater, 
A.,  1937,  I,  8). — The  XX  of  several  lines  in  the  Arp 
group  of  Cl  in  NaCl  and  KC1,  and  of  K  in  KC1  were 
measured  in  the  secondary  radiation  from  pressed 
blocks  of  the  salts.  Results,  discussed  in  terms  of  the 
electronic  energy  bands  in  the  crystals,  show  that 
certain  of  the  weaker  lines  arise  from  transitions  of 
valency  electrons  of  one  of  the  ions  into  a  K  shell 
vacancy  in  the  other  ion.  Some  of  the  non -diagram 
lines  seem  to  be  related  to  the  excited  levels  in  irradi¬ 
ated  crystals.  N.  M.  B. 

Rontgen  absorption  spectra  of  RbCl,  Rbl,  and 
RbcjSC^.  A.  E.  Sandstrom  (Ark.  Mat.  Astron.  Fys., 
1935,  B,  25,  No.  8,  4  pp. ;  Chem.  Zentr.,  1936,  i, 
4871). — No  systematic  variation  was  found  in  the 
XX  of  the  Xu  and  Xxn  absorption  edges,  but  the 
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associated  “  white  line  ”  is  both  narrower  and  dis¬ 
placed  towards  longer  XX  on  passing  from  RbCl  to 
Rb2S04.  J,  S.  A. 

Energy  states  of  valency  electrons  in  some 
metals.  I  (7).  Emissions  and  absorptions  of 
some  X-rays  in  zinc  and  zinc  oxide.  I  (8). 
Computation  of  the  heat  of  sublimation  of  zinc 
from  its  energy  levels.  M.  Sato  (Sci.  Rep. 
Tohoku,  1937,  26,  341—376,  377—382;  cf.  A.,  1936, 
1316;  1937,  I,  414). —  I  (7).  The  K  absorption  of 
X-rays  by  Zn  comprises  a .  main  process,  involving 
transition  from  the  k  shell  or  the  (ls)21iSf0  level  to  the 
(4«s,4«5)1P1  level  of  Zn  i,  and  producing  the  main  K 
absorption  edge,  and  an  auxiliary  process,  which  is  an 
Auger  effect  and  gives  rise  to  breadth  and  fine  struc¬ 
ture  in  the  main  absorption  edge  and  to  the  K$2 
and  K$"'  emission  lines.  In  the  An, hi  absorption 
the  main  process  is  electron  transition  to  the  (4«5,6^;)3P1 
optical  level  of  the  triplet  system  of  Zn  i,  and  the 
auxiliary  process  to  electron  transitions  between  the 
levels  of  this  triplet  system.  The  main  processes  in 
ZnO  are  similar,  but  the  auxiliar}^  processes  comprise 
electron  transitions  between  the  at.  levels  of  0, 
causing  shifting  of  the  absorption  edges. 

I  (8).  The  heat  of  sublimation  of  solid  Zn,  calc, 
from  the  elevation  and  depression  of  the  crystal  levels 
from  the  normal  state  of  the  isolated  Zn  atom,  is 
0099  Ryd.  per  atom,  in  accord  with  the  mean  val. 
between  0°  K.  and  the  m.p.,  deduced  from  experimental 
data.  J.  W.  S. 

Effect  of  cathode  material  on  the  second 
Townsend  coefficient  for  ionisation  by  collision 
in  pure  and  contaminated  nitrogen.  W.  E. 
Bowls  (Physical  Rev.,  1938,  [ii],  53,  293—301).— 
In  view  of  probable  Hg  contamination  of  gases  and 
electrodes  in  all  previous  work  on  the  Townsend 
coeffs.,  measurements  were  made  on  pure  N2  and  N2 
contaminated  with  Na  and  Hg  vapours,  using  Pt,  Na, 
and  Hg  cathodes.  Full  data  are  plotted,  the  dis¬ 
crepancies  and  anomalies  found  are  discussed,  and 
explanations  are  examined.  N.  M.  B. 

Effect  of  electric  field  on  surface  ionisation. 
L.  N.  Dobrezov  (Phj'sikal.  Z.  Sovietunion,  1937, 
11,  647 — 659).— The  degree  of  ionisatioh  of  Na  and  K 
after  their  neutral  atoms  have  fallen  on  incandescent 
W  has  been  determined  as  a  function  of  the  electric 
field  applied  at  various  temp.  The  results  do  not 
agree  with  the  theory  of  Morgulis  (A.,  1935,  1298). 
The  phenomenon  may  be  explained  as  a  Schottk}^ 
effect.  A.  J.  M. 

Mechanism  of  emission  from  barium  oxide 
cathodes.  R.  Suhrmann  and  G.  Fruhling 
(Naturwiss.,  1938,  26,  108). — In  the  experimental 
investigation  of  the  mechanism  of  electron  emission 
from  BaO  cathodes  the  variation  ,  of  thermionic 
emission  with  temp,  is  determined  and  the  quantity 
const.,  A ,  and  the  emission  potential  were  calc,  from 
Richardson's  equation,  or  by  means  of  an  exponential 
function  on  the  assumption  that  A  and  a>  do  not 
vary  with  temp.  Experiments  are  described  showing 
that  this  assumption  is  not  justified.  <&  has  a  negative 
temp,  coeff.  of  1-5  x  10-3  v.  per  degree,  and  i  is 
doubled  on  heating  from  300°  to  400°.  A.  J.  M. 


Photo-electric  sensitisation  of  aluminium. 

L.  P.  Thein  (Physical  Rev.,  1938,  [ii],  53,  287—292). 
— The  increase  in  photo-current  from  Al  which  has 
been  subjected  to  H2  glow  discharges  depends  on  the 
time  of  discharge  and  H2  pressure.  If  the  target  is  not 
outgassed  there  is  a  rapid  decay  after  sensitisation  on 
account  of  diffusion  of  gas  from  the  body  of  the  metal 
to  the  surface.  The  sensitisation  is  mainly  due  to 
“  clean-up  ”  of  the  oxide-coated  surface.  Glow 
discharges  have  little  effect  on  the  yield  from  freshly 
evaporated  Al.  Another  type  of  sensitisation  is 
effected  by  exposing  such  a  surface  to  traces  of  dry 
air,  and  the  effect  of  the  glow  discharge  is  one  of  de¬ 
sensitisation.  The  current-voltage  curve  for  freshly 
distilled  Al  agrees  with  that  of  the  Du  Bridge  theory, 
but  in  the,  case  of  air-sensitised  surfaces  there  is  no 
agreement.  The  threshold  val.  for  a  film  approaching 
bulk  thickness  is  2840  a.  N.  M.  B. 

Exchange  of  energy  by  electron  collision  in 
low-pressure  discharge  columns.  G.  Mierdel 
(Naturwiss.,  1938,26,  79). — Expressions  for  the  energy 
loss  by  elastic  and  inelastic  collisions  are  given,  and 
the  calc,  connexion  between  electron  temp,  and  field 
strength  for  Ne  is  plotted.  The  curve  agrees  satis¬ 
factorily  with  experimental  results.  A.  J.  M. 

Theory  of  the  motion  of  electrons  in  gases  and 
semi-conductors.  B.  Davidov  (Physikal.  Z. 
Sovietunion,  1937,  12,  269 — 300). — Expressions  are 
deduced  for  the  current  in  semi-conductors,  and  the 
current,  diffusion,  and  thermal  conductivity  in  the 
gaseous  discharge,  in  both  the  presence  and  absence 
of  a  magnetic  field.  *  R.  S.  B. 

Temperature  of  electrons  in  a  magnetic  field. 
A.  Slutzkin  (Physikal.  Z.  Sovietunion,  1937,  12, 
215 — 232). — The  effect  of  a  magnetic  field  on  the 
electron  temp,  in  a  discharge  tube  has  been  investig¬ 
ated.  Two  groups  of  electrons  of  different  velocities 
were  detected.  There  is  a  rapid  decrease  in  the 
electron  temp,  in  a  direction  perpendicular  to  the 
magnetic  field  with  increasing  distance  from  the  centre 
of  the  bundle  of  rays.  The  temp,  gradient  in  this 
direction  was  approx,  determined.  A.  J.  M. 

Energy  absorption  of  fast  cathode  rays.  K. 
Gentner  (Ann.  Physik,  1938,  [v],  31,  407 — 424; 
cf.  A.,  1936,  543). — Measurements  have  been  made  of 
the  angular  and  velocity  distribution  of  electrons  from 
an  electron  beam  of  25-6  kv.  energy  passing  through 
Al,  and  of  the  velocity  distribution  of  back- diffusing 
electrons  at  different  depths  in  the  Al  layer.  The 
absorption  of  electrons  at  different  depths  in  the  Al  is 
calc,  and  the  nature  of  the  absorption  process  discussed. 

0.  D.  S. 

Anomalous  scattering  of  fast  electrons.  D. 
MastjrejstvO  (Physikal.  Z.  Sovietunion,  1937,  12, 
360 — 365).— Theoretical.  The  high-angle  scattering 
in  N2  found  by  Skobelzyn  and  Stepanova  (A.,  1936, 
540)  does  not  conform  to  the  Mott  formula. 

I.  McA. 

Two-quantum  states  of  the  positive  molecular 
hydrogen  ion.  M.  V.  Belikov  and  B.  N.  Finkel- 
stein  (Physical  Z.  Sovietunion,  1937,  12,  307 — 312). 
— A  wave-mechanical  calc,  of  the  two-quantum  terms 
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of  H2'  is  given  and  is  in  fairly  good  agreement  with 
the  results  obtained  by  numerical  methods. 

R.  S.  B. 

Negative  ions  in  discharge  tubes.  K.  G. 
EmelIus  and  J.  Sayers  (Proc.  Roy.  Irish  Acad., 
1938,  44,  A,  87 — 100). — The  effects  produced  by 
negative  ions  of  mol.  dimensions  in  discharge  tubes 
have  been  investigated  and  rules  are  given  for  the 
effect  of  their  presence  on  structure  and  conductivity. 
Approx,  quant,  treatment  of  some  of  the  processes 
which  destroy  negative  ions  in  the  gas  phase  is  given 
and  is  capable  of  extension  to  the  calculation  of 
equilibrium  concns.  A  similar  method  is  employed 
to  determine  max.  concn.  of  negative  ions  produced 
by  surface  conversion  of  negative  ions  in  the  Hg  arc. 
A  discharge  tube  source  of  0  ions  is  described. 

W.  R.  A. 

Diffraction  of  thallium  and  cadmium  atom 
rays  at  surfaces.  G.  V£szi  (Z.  physikal.  Chem., 
1938,  B,  38,  424 — 126 ;  A.,  1931,  162).— Diffraction 
rings  were  observed  on  condensing  beams  of  T1  or 
Cd  atoms  on  a  cooled  surface  after  first  reflecting  them 
from  a  rotating  oil  surface.  The  phenomenon  is 
interpreted  by  analogy  with  the  diffraction  of  de 
Broglie  waves.  H.  J.  E. 

Scattering  of  protons  by  protons.  L.  R. 
Hafstad,  N.  P.  Heydenburg,  and  M.  A.  Tuve 
(Physical  .  Rev.,  1938,  [ii],  53,  239—246;  cf.  A., 

1937,  I,  5). — The  extension  of  measurements  to  the 
energy  region  200: — 600  kv.  gives  results  which  can 
be  explained  only  by  the  assumption  of  a  strong 
attractive  force  of  short  range  acting  in  addition  to 
the  repulsive  Coulomb  forces  between  the  particles 
and  in  approx,  quant,  agreement  with  calculation. 

N.  M.  B. 

At.  wt.  of  neodymium.  0.  Honigschmid  and 
E.  Wittner  (Z.  anorg  Chem.,  1938,  235,  220 — 224). 
— Determination  of  the  ratios  NdCl3 :  3Ag  and 
NdCl3 :  3AgCl  for  two  Nd  preps,  gave  at.  wt.  as 
144-27,  in  complete  agreement  with  the  International 
val.  E.  J.  G. 

Isotopic  constitution  of  calcium,  titanium, 
sulphur,  and  argon.  A.  O.  Nier  (Physical  Rev., 

1938,  [ii],  53,  282—286;  cf.  A.,  1938,  I,  5).— A  mass- 

spectrographic  study  revealed  new  isotopes  46Ca  and 
48Ca  with  respective  abundances  1/29,000  and  1/520 
that  of  ^Ca,  also  36S,  abundance  1/6000  that  of  ^S. 
No  new  Ti  isotopes  were  found  and  ^A  was  looked  for 
unsuccessfully.  N.  M.  B. 

Periodic  system.  E.  C.  Payne  (J.  Chem.  Educ., 
1937,  14,  593 — 594). — Zmaczynski’s  arrangement 
(A.,  1937,  I,  429)  is  modified.  L.  S.  T. 

-  ,  i 

Warping  the  periodic  table.  S.  J.  French  (J. 
Chem.  Educ.,  1937,  14,  571— 573).— The  table  is 
arranged  as  a  graph  by  plotting  each  clement  horizont¬ 
ally  according  to  at.  no.  and  vertically  according  to 
chemical  behaviour.  Advantages  thus  obtained  are 
discussed.  L.  S.  T. 

Mass  spectrograph  of  high  intensity  and  the 
separation  of  rubidium  isotopes.  W.  Walcher 
(Z.  Physik,  1938, 108,  376— 390).— A  detailed  account 
of  work  already  noted  (A.,  1938,  I,  110). 


Alteration  of  nuclear  spin  in  the  radioactive 
p-decomposition  process  87Rb  ->  87Sr.  M. 
Heyden  and  H.  Koffermann  (Z.  Physik,  1938, 
108,  232 — 243). — From  hyperfine  structure  measure¬ 
ments  with  pure  87Sr  it  is  shown  that  one  of  the 
general  relations  required  by  theory  to  exist  between 
the  life  period  of  a  p-ray  and  the  change  of  nuclear 
spin  in  a  p-decomp.  process,  is  realised  in  the  radio¬ 
active  p-decomp.  87Rb 87Sr.  The  mechanical 
nuclear  moment  of  87Sr  is  /  =  9  /2 ;  the  magnetic 
nuclear  moment  is  jx  =  1-1.  The  difference  between 
the  mechanical  nuclear  moments  of  87Sr  and  87Rb  is 
A7=3.  H.C.  G. 

Low  energy  region  of  the  p-spectrum  of  (A) 
Ra-E,  (B)  Th-C"  and  Th-J5.  A.  I,  Alichanian 
and  A.  S.  Zavelski  (Compt.  rend.  Acad.  Sci.  U.R.S.S., 
1937,  17,  467 — 468,  469— 470).— (a)  The  elimination 
of  corrections  for  absorption  in  the  window  of  the 
counter  (cf.  A.,  19 37,  I,  388),  by  the  use  of  a  window 
of  greater  transparency,  gives  an  electron  energy 
distribution  curve  in  good  agreement  with  theory. 

(b)  A  comparison  of  the  theoretical  and  experi¬ 
mental  curves  is  given  and  discussed.  N.  M.  B. 

Absorption  limits  for  the  primary ,  p-particles 
of  mesothorium  2  and  uranium- Y2.  N.  Feather 
(Proc.  Camb.  Phil.  Soc.,  1938,  34,  115— 119).— The 
absorption  limits  for  the  primary  p -particles  of 
meso-Th  and  U-X2  have  been  determined  using 
modified  counters  of  various  types,  and  are  in  good 
agreement  with  the  vals.  obtained  using  Au  leaf 
electroscopes.  F.  J.  L. 

Continuous  p-spectrum  of  thorium-B.  R. 
Arnotjlt  (Compt.  rend.,  1938,  206,  184 — 186;  cf. 
A.,  1926,  990). — -The  electronic  energy  spectra  of  the 
disintegrations  Th-B  - C  and  Th-C  ->  -C'  + 
Th-C"  ->■  -Z>  have  been  studied  photographically  for 
energies  <15  ekv.  The  former  gives  a  large  no.  of 
electrons  of  low  energy;  approx,  one  electron  is 
emitted  per  atom  disintegrated,  the  mean  energy  being 
102  ekv.  A.  J.  E.  W. 

Heavy  p-particles.  A.  Ruark  and  C.  C.  Jones 
(Physical  Rev.,  1938,  [ii],  53,  264 — 265;  cf.  Jauncey, 
A.,  1938,  I,  115). — Analysis  of  data  for  tracks  of 
Ra-B  P-particles  in  N2  and  02  is  strongly  opposed  to 
the  existence  of  heavy  particles  from  nuclear 
reactions.  N.  M.  B. 

Existence  of  heavy  p-rays.  H.  R.  Crane 
(Physical  Rev.,  1938,  [ii],  53,  317). — In  view  of  a 
suggested  difference  of  behaviour  between  nuclear 
and  extranuclear  P-rays,  the  absorption  of  groups  of 
P-rays  from  the  centre  and  upper  limit,  of  the  8Li 
P-ray  spectrum  was  measured,  the  latter  group 
having  been  slowed  to  the  same  momentum  as  the 
first  by  passage  through  C.  Results  showed  that  the 
rays  from  two  such  widely  separate  regions  were 
absorbed  in  C  to  approx,  the  same  extent,  in 
opposition  to  theoretical  prediction  (cf.  Jauncey,  A., 
1938,1,111).  N.M.B. 

Heavy  p-rays.  G.  E.  M.  Jauncey  (Physical 
Rev.,  1938,  [ii],  53,  265). — Further  analysis  of 
photographs  of  the  mass  spectra  of  electrons  (cf.  A,* 
1938, 1,  111)  supports  the  existence  of  heavy  electrons. 

N.  M.  B. 
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Heavy  electrons  from  radium-E.  G.  E.  M. 
Jauncey  (Physical  Rev.,  193S,  [ii],  53,  319).— A 
discussion  of  objections  raised  against  evidence 
previously  reported  (cf.  A.,  1938,  I,  111,  and 
preceding  abstract).  N.  M.  B. 

Absorption  of  the  y-rays  of  radium.  G.  J. 
Srzoo  and  H.  Willemsen  (Physica,  ■  1938,  5,  100 — 
104). — From  the  theories  of  scattering,  photo- 
absorption,  and  the  creation  of  pairs,  the  total 
absorption  coeffs.  for  the  XX  corresponding  with  the 
various  components  of  the  y-radiation  of  Ra  are 
calc.,  and,  with  the  help  of  experimental  intensities 
of  these  components,  the  absorption  curves  for  Al, 
Fe,  Cu,  Sn,  and  Pb  are  found.  Results  are  in 
agreement  with  the  absorption  measurements  of 
Kohlrausch.  N.  M.  B. 

Efficiency  of  a  y-ray  counter.  G.  J.  Sizoo  and 
H.  Willemsen  (Physica,  1938,  5,  105 — 110). — A 
method  is  described  for  determining  the  sensitivities 
of  a  y-ray  counter  for  the  various  XX  of  the  mono¬ 
chromatic  components  of  a  heterogeneous  y-radiation 
if  the  intensities  and  absorption  cocifs.  of  these 
components  are  known.  Results  on  the  absorption 
in  Pb  of  the  y-radiation  of  Th-R  +  C  were 
satisfactory,  but  in  the  case  of  Ra  were  inconclusive, 
probably  on  account  of  insufficiently  accurate  data, 
and  sensitivities  were  found  by  trial.  N.  M.  B. 

D-D  nuclear  reaction.  G.  Kallmann  and  E. 
Kuhn  (Naturwiss.,  1938,  26,  106 — 107). — The 
emission  of  y-rays  in  the  D-D  nuclear  reaction  has 
been  demonstrated.  Their  existence  explains  dis¬ 
crepancies  in  the  determination  of  the  no.  of  rapid 
neutrons  emitted  when  counters  of  different  type  are 
used.  A.  J.  M. 

Wilson  chamber  photograph  of  the  neutro- 
electric  effect.  S.  Kikuohi  and  H.  Aoki  (Nature, 
1938,  141,  328), — Photographs  showing  the  emission 
of  the  electron  from  atoms  when  they  interact  with 
neutrons  are  reproduced.  The  expulsion  of  an 
orbital  electron  or  an  electron  in  a  negative  state, 
duo  to  .  some  unknown  interaction  between  the 
electron  and  heavy  particles,  is  assumed.  L.  S.  T. 

Slowing  down  of  neutrons  by  thin  layers 
of  paraffin.  ,  N.  Nishikawa,  S.  Naoakawa,  and,  I. 
Sumoto  (Sci.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo, 
1937,  34,  1 — 6). — The  absorption  of  neutrons  from 
Rn  +  Be  has  been  studied  in  Cd,  Ag,  KBr,  and  KI, 
after  passage  of  the  neutrons  through  varying 
thicknesses  of  paraffin.  R.  S.  B. 

Diffusion  of  thermic  neutrons  in  aqueous 
solutions  of  cadmium  nitrate.  F.  Knauer  (Z. 
Phvsik,  1938,  108,  153 — 161). — The  effect  of  the 
addition  of  Cd  salts  on  the  concn.  of  thermic  neutrons 
in  H20  is  derived  from  the  diffusion  equation.  This 
relation  is  confirmed  by  measurements  from  which 
relative  vals.  for  the  absorption  cross-sections  of  Cd 
and  H  atoms  are  calc,  free  from  any  scattering  effect. 

H.  C.  G. 

•  Neutrons  from  lithium  pins  deuter ons .  W.  E . 
Stephens  (Physical  Rev.,  1938,  [ii],  53,  223—226; 
cf.  Bonner,  A.,  1936,  6). — Using  the  method  of 
a-recoils  in  a  He -filled  high-pressure  cloud  chamber 
(cf.  ibid.,  1174),  measurements  of  the  energy  dis¬ 


tribution  of  the  neutrons  from  the  disintegration  of 
Li  by  deuterons  show  two  groups  with  disintegration 
energies  of  15*05d:0*2  and  ll-8±0*4  m.e.v.,  attributed 
respectively  to  the  formation  of  8Be  in  a  normal 
state  and  8Be  in  an  excited  state  of  about  3*3  m.e.y. 
with  a  width  at  half-max.  of  about  1*5  m.e.V.  An 
approx,  continuous  distribution  over  9 — 3  m.e.V. 
may  be  due  to  neutrons  from  higher  wider  states  of 
8Be.  N.  M.  B. 

r  r  _  _ 

Neutron  absorption  in  boron.  H.  C.  Torrey 
(Physical  Rev.,  1938,  [ii],  53,  266 — 267).— Mathe¬ 
matical.  A  method  for  the  determination  of  slow 
neutron  energy  distributions  and  of  the  energy 
shapes  of  capture  cross-sections  in  certain  elements  is 
developed,  and  other  applications  are  suggested. 

N.  M.  B. 

Slow  neutron  disintegration  of  10B  and  6Li. 
M.  S.  Livingston  and  J.  G.  Hoffman  (Physical 
Rev.,  1938,  [ii],  53,  227— 233).— The  disintegration 
of  10B  by  slow  neutrons  gives  groups  of  a-particles 
of  ranges  0’80d:0*03  and  0*66i0*05  cm.  and  relative 
intensities  1:3,  corresponding  with  disintegration 
into  the  ground  state  of  the  7Li  product  nucleus  and 
the  0-44  m.e.v.  excited  state,  respectively.  The 
reaction  energies  obtained  from  these  ranges  agree 
with  those  calc,  from  at.  masses.  The  slow  neutron 
disintegration  of  6Li  gives  3H  particles  of  5*90±0*06 
cm.  range,  indicating  a  reaction  energy  of  4*86  m.e.v. 
This  is  not  in  accord  with  the  val.  obtained  from  at. 
masses.  N.M.B. 

Absorption  of  group  C  neutrons  in  silver, 
cadmium,  and  boron,  at  different  temper¬ 
atures.  F.  G.  Houtermans,  A.  I.  Leipunski,  and 
L.  Rusinov  (Physikal.  Z.  Sovietunion,  1937,  12, 
491—492;  cf.  A.,  1936,  1314).— Using  as  detector 
the  200-sec.  Ag  activity  (Ag,  Cd,  B),  or  a  B-lined 
ionisation  chamber  +  amplifier  (B  only),  absorption 
measurements  at  20°,  77°,  290°,  300°,  and  463°  K. 
show  that  the  1  jv  law  holds  for  B  and  Ag,  but  not 
for  Cd.  Absorption  coeffs.  at  low  temp,  are  < 
those  calc,  from  a  Maxwellian  distribution  of  neutron 
energy.  •  I-  McA. 

Nuclear  isomerism  of  rhodium.  H.  Redde- 
mann  (Naturwiss.,  1938,  26,  125). — Bombardment  of 
Rh  with  rapid  neutrons  (2*4  e.m.v.)  from  the  D  -f-  D 
reaction  gives  active  isotopes  of  half-life  40  sec.  and 
4  min.,  respectively,  the  activity  of  the  40  sec. 
nucleus  being  three  times  that  of  the  4  min.  nucleus. 
If  slow  instead  of  fast  neutrons  are  used  the  ratio  of 
the  activities  is  greater.  The  two  nuclei  may  be 
isomeric  nuclei,  at.  wt.  104.  A.  J.  M. 

Addition  processes  with  rapid  neutrons.  H. 
Reddemann  (Naturwiss.,  1938,  26,  124 — 125).— — 
Although  slow  neutrons  are  particularly  effective  in 
bringing  about  nuclear  transformations  with  pro¬ 
duction  of  higher  isotopes,  rapid  neutrons  can  pro¬ 
duce  a  similar,  though  weaker,  effect.  To  investigate 
the  energies  of  rapid  neutrons  which  will  induce 
reactions  of  the  type  ( n9  y)  Al,  Cu,  Br,  Rh,  Ag,  and  I 
were  bombarded  with  neutrons  from  the  D  -f*  D 
reaction  (2*4  e.m.v.)  and  the  activity  was  measured. 

A.  JV  M. 
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Nuclear  excitation  by  rapid  neutrons.  H. 
Kallmann  and  E.  Kuhn  (Naturwiss.,  1938,  26, 
107 — 108). — The  emission  of  y-rays  on  bombardment 
of  various  elements  with  rapid  neutrons  has  been 
investigated.  This  emission  is  due  to  nuclear  ex¬ 
citation  as  is  proved  in  the  case  of  Al.  The  prob¬ 
ability  of  nuclear  excitation  is  determined  as  a  function 
of  the  neutron  energy,  and  results  are  given  in  the 
case  of  Cu,  Fe,  Al,  and  Cd.  A.  J.  M. 

Scattering  of  photo-neutrons  from  beryllium 
by  deuterium.  G.  I.  Satkovezky  (Physikal.  Z. 
Sovietunion,  1937,  11,  664—666). — The  mean  cross- 
section  of  D  for  photo-neutrons  from  Be  is  found  to  be 
(4-7dr0*6)  x  10-24  sq.  cm.  A.  J.  M. 

Scattering  of  photo-neutrons  from  beryllium 
by  light  nuclei.  E.  Federov  and  N.  Pereilieva 
(Physikal.  Z.  Sovietunion,  1937,  11,  660 — 663). — 
The  cross-sections  of  light  elements  (Li — Cl)  and 
some  compounds  (mol.  wt.  26 — 58)  for  scattering  of 
photo-neutrons  have  been  determined.  They  do  not 
increase  with  at.  wt.  in  the  same  way  as  in  the  case  of 
heavy  atoms.  A.  J.  M. 

Nuclear  photo-effect  with  simultaneous  emis¬ 
sion  of  two  neutrons.  W.  Gentner  (Naturwiss., 
1938,  26,  109).— Sc203  was  irradiated  with  hard 
y-rays  of  17  m.e.v.,  obtained  by  the  bombardment  of 
Li  with  rapid  protons.  After  the  irradiation,  a 
comparatively  strong  activity  with  half-life  3*9d:0*4 
hr.,  which  must  be  ascribed  to  43Sc,  was  detected. 
The  reaction  is  therefore  45Sc  (y,  2 n)  43Sc,  which  is  also 
possible  from  considerations  of  energy.  A.  J.  M. 

Long-period  activity  of  indium  produced  by 
slow  neutrons.  A.  C.  G.  Mitchell  (Physical  Rev., 
1938,  [ii],  53,  269—272 ;  cf.  Lawson,  A.,  1937, 1,  594). 
— When  irradiated  for  several  months  with  slow 
neutrons  from  a  Ra-Be  source  In  gave  rise  to  a 
strong  45±3  days  period  corresponding  with  114In 
produced  by  neutron  capture  from  113In.  The 
activity  ratio  of  the  long  period  to  that  of  54  min., 
due  to  116In,  is  approx,  the  same  as  the  isotope  ratio 
113In/115In.  The  capture  cross-sections  for  the  two 
processes  are  given  by  a113  =  0*56a115,  N.  M.  B. 

K  Electron  capture  and  isomerism  in  radio¬ 
silver.  M.  L.  Pool  and  E.  C.  Campbell  (Physical 
Rev.,  1938,  [ii],  53,  272—274;  cf.  A.,  1938, 1,  113). — 
In  view  of  the  possibility  of  orbital  electron  capture 
as  an  alternative  to  positron  emission  by  radioactive 
nuclei,  a  provisional  energy  level  diagram  is  con¬ 
structed  for  the  isomeric  106Ag  nucleus.  The  data  used 
indicate  that,  for  the  8*2-day  period,  the  relative 
probabilities  of  K  electron  capture  :  negative  [3- 
emission  :  positive  [3-emission  =  640  :  40  :  1.  The 
24‘5-min,  106 Ag  level  is  metastable  and  0*3  m.e.v. 
above  the  8*2-day  106Ag  ground  state.  N.  M.  B. 

Nuclear  transformation  by  K  electron  capture. 
E.  J.  Williams  and  E.  Pickup  (Nature,  1938,  141, 
199). — Expansion  chamber  photographs  show  that  a 
soft  X-radiation  is  emitted  from  Ti  which  had  been 
bombarded  by  fast  deuterons,  indicating  a  AT-capture 
transformation.  The  parent  atom  has  an  at.  no. 
21  ±1-  The  probability  of  X-capture  is  1000  times 
that  of  the  alternative  process  of  emission  of  a 
positron.  .  L.  S.  T. 


Photo-disintegration  of  the  deuteron  by  the 
y-radiation  from  MNa.  J.  R.  Richardson  and 

L.  Emo  (Physical  Rev.,  1938,  [ii],  53,  234—239).— 
NaF  activated  by  deuteron  bombardment  in  a 
cyclotron  was  brought  close  to  a  cloud- chamber 
filled  with  D2  at  1  atm.  pressure.  Stereo-photographs 
of  the  tracks  of  the  photo-protons  indicated  a  mean 
air  equiv.  range  of  4*4  mm.  corresponding  with  a 
mean  energy  of  410  kv.  This  indicates  a  difference 
of  820^35  kv.  between  the  energy  of  the  24Na  y-ray 
and  the  binding  energy  of  the  deuteron ;  the  respective 
vals.  of  these  are  3*00d:0-05  (by  Compton  recoil 
method)  and  2*18di0*07  m.e.v.  The  approx,  cross- 
section  for  disintegration  is  1  X  10-27  sq.  cm. 

N.  M.  B. 

Chemical  investigation  of  short-lived  radio¬ 
elements.  A.  Polessitski  (Physikal.  Z.  Soviet- 
union,  1937,  12,  339—342). — The  following  nuclear 
reactions  have  been  studied  by  chemical  means  : 
^Na  -f-  1n  =  24Na  (half-life  X  15*5  hr. ;  electrons), 
^Na  -j-  ln  =  1H  +  ^Ne  (x  =  40  sec.,  electrons), 
19F  +  xn  =  4He  +  16N  (active  product  of  X  8  sec. ; 
also  weak  activity  of  X  40  sec.  not  studied),  9Bc  +  1n 
=  4He  +  6He  (weak  activity,  X0*9  sec.). 

R.  S.  B. 

p-Disintegration  induced  by  a  central  collision 
of  an  electron  with  a  heavy  particle.  A.  Kom- 
paneez  (Physikal.  Z.  Sovietunion,  1937,  12,  138 — 
147). — Theoretical.  The  probability  that  a  fast 
electron  colliding  centrally  with  a  heavy  particle 
(proton  or  neutron)  will  bring  about  a  p-disintegration 
is  calc.  A.  J.  M. 

Angular  distribution  of  nuclear  fragments. 
C.  Reinsberg  (Z.  Physik,  1938,  108,  189 — 194). — 
The  probability  of  a  nuclear  particle  being  scattered 
in  a  given  direction  is  calc,  from  consideration  of  the 
conservation  of  rotational  momentum  and  from  the 
selection  principle  for  nuclear  transformations. 
Results  calc,  for  the  processes  2H  ( d ;  p)  3H,  2H 
(<2;  n)  3He,  cLi  ( d ;  p)  7Li,  6Li  ( p ;  a)  3He  7Li  {p ;  a) 
4He  and  nB  ( p ;  a)  8Be  compare  favourably  with 
experimental  data  where  available.  H.  C.  G. 

Specific  primary  ionisation  due  to  cosmic  rays. 

M.  G.  E.  Cosyns  (Bull.  Acad.  roy.  Belg.,  1937,  [v], 
23,  960 — 972).— Experiments  at  different  altitudes 
and  underground  confirm  the  previous  conclusion 
that  the  sp.  primary  ionisation  decreases  for  higher 
energies  (cf.  A.,  1936,  1315;  A.,  1937,1,  337,  437). 

C.  R.  H. 

Disintegration  of  nuclei  by  cosmic  rays.  A. 
Filippov,  A.  Gdanov,  and  I.  Gurevitsch  (Compt. 
rend.  Acad.*  Sci.,  U.R.S.S.,  1938,  18,  181 — 183). — 
Disintegration  of  nuclei  by  cosmic  rays  has  been 
investigated  by  means  of  plates  impregnated  with 
borax  and  Li  compounds.  Photographs  of  four  cases 
of  disintegration  into  3  or  4  particles  are  reproduced 
and  discussed.  The  particles  are  a-particles,  protons, 
and  semi-heavv  particles  of  mass  approx.  <^800m*. 

W.  R.  A. 

Penetration  of  corpuscular  cosmic  rays  in 
matter.  J.  Clay  and  K.  H.  J.  Jonker  (Physica, 
1938,  5,  81 — 89). — An  arrangement  of  counters  for 
finding  coincidences  in  different  directions  with 
various  thicknesses  of  Pb  shielding  is  described  and 
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data  are  tabulated.  The  no.  of  shocks  produced  by 
those  photons  which  eject  an  electron  from  the  wall 
of  the  counter  is  27%.  N.  M.  B. 

Analysis  of  the  cosmic  radiation  complex.  J. 

Clay  (Physica,  1938,  5,  94 — 99 ;  cf.  preceding 
abstract). — Further  measurements  and  theory  show 
that  if  the  no.  of  shocks  produced  in  a  single 
counter  by  photons  is  27%,  then  from  the  73%  of 
corpuscular  rays  67%  give  a  coincidence  in  two  steel 
counters  of  1  mm.  wall,  11%  have  energies 
<14  X  106  e.v.,  and  55%  can  penetrate  >4  cm.  Pb. 
From  measurements  of  the  ionisation  in  A  at  different 
pressures,  the  ionisation  due  to  the  electrons  ejected 
by  the  photons  from  the  walls  and  from  the  gas  itself 
is  found,  and  this,  subtracted  from  the  total  ionisation, 
gives  the  ionisation  by  the  corpuscular  rays  traversing 
the  chamber.  N.  M.  B. 

Soft  final  corpuscular  rays  produced  by 
cosmic  rays  in  the  walls  of  an  ionisation 
chamber.  J.  Clay  and  J.  de  Bock  (Physica,  1938, 
5,  90 — 93). — Measurements  of  ionisation  currents 
between  two  parallel  grids  in  a  special  steel  vessel 
containing  A  up  to  150  atm.  showed  that  ionisation 
oc  pressure ;  for  75 — 150  atm.  the  ionisation  produced 
by  electrons  from  the  Cu  walls  was  const,  and  oc 
thickness.  Upward  ionisation  was  somewhat  < 
downward.  A  comparison  of  the  productions  from 
layers  of  different  materials  shows  that  the  saturation 
val.  increases  with  at.  wt.  N.  M.  B. 

Dependence  of  ionisation  by  ultra-radiation 
on  pressure  and  secondary  effects.  B.  Vinzel- 
berg  (Z.  Physik,  1938,  108,  171 — 182). — Measure¬ 
ments  of  the  ionisation  produced  by  ultra-radiation 
in  air  at  1 — 37  atm.  pressure  are  recorded.  Ionisation 
appears  to  be  produced  by  two  components,  a  primary 
radiation  of  high  energy,  and  a  secondary  radiation 
liberated  from  the  walls  of  the  air  chamber.  The 
presence  of  this  radiation  of  lower  energy  was 
established  by  the  use  of  different  absorption 
materials  (Pb,  Al,  and  Fe)  in  the  pressure  chamber. 
The  relation  between  pressure  and  ionisation  is 
different  for  y-  and  ultra-radiations.  H.  C.  G. 

Cosmic  rays,  their  absorbability  in  the  atmo¬ 
sphere,  and  the  secondary  character  of  the 
penetrating  rays  abundant  at  sea  level.  I.  S. 
Bowen,1  R.  A.  Millikan,  and  H.  V.  Neher  (Physical 
Rev.,  1938,  [ii],  53,  217—223). — Intensities,  ionis¬ 
ations,  and  penetration  of  cosmic  particles  entering 
the  earth’s  atm.  in  the  energy  range  6*7  x  109 — 
17  X  109  e.v.  are  calc.  There  is  evidence  that  the 
observed  penetrating  particles  and  all  cosmic-ray 
effects  in  the  lower  atm.  are  secondary  effects  from 
the  absorption  of  electrons  and/or  photons  in  the 
outer  layers  of  the  atm.  N.  M.  B. 

Observations  made  in  the  highest  strato¬ 
sphere  flight.  R.  T.  P.  W  (Nature,  1938,  141, 
270 — 274). — Measurements  of  the  angular  distribution 
of  cosmic  rays,  and  the  nature  of  the  constituent 
corpuscles,, the  distribution  of  03,  and  the  electrical 
conductivity:  and  the  composition  of  air  in  the 
stratosphere  are  summarised.  Spores  of  certain 
moulds  and  bacteria  have  been  shown  to  exist  in  the 
stratosphere.  L.  S.  T. 


Two  negatives  of  penetrating  cosmic  rays 
obtained  in  the  Bellevue  magnetic  field;  exist¬ 
ence  of  a  heavy  particle.  P.  Ehrenfest,  jun. 
(Compt.  rend.,  1938,  206,  428 — 430;  cf.  A.,  1937,  I, 
340). — The  observation  of  a  cosmic  particle  which 
produced  a  shower  of  five  electrons,  with  small  loss 
of  energy,  after  traversing  14  cm.  of  Pb,  is  recorded. 
A  particle  of  approx,  mass  200m,  which  passed 
through  a  5  cm.  Pb  screen,  has  also  been  observed. 

A.  J.  E.  W. 

Ratio  of  electrons  to  photons  in  a  cosmic-ray 
shower.  H.  Geiger  and  O.  Zeiller  (Z.  Physik, 
1938,  108,  212 — 217). — The  ratio  of  the  ionising  to 
the  non-ionising  radiation  in  a  cosmic-ray  shower 
was  measured  in  three  different  ways.  Each  electron 
shower  was  accompanied  by  a  relatively  intense  and 
very  diffuse  photon  shower.  The  ratio  of  photons  to 
electrons  is  approx.  50  :  1.  H.  C.  G. 

Hoffman  collisions  and  the  hard  component 
of  ultra-radiation.  J.  K.  Boggild  (Naturwiss., 
1938,  26,  95). — An  experiment  is  described  which 
shows  that  the  production  of  electrons  by  the  hard 
component  of  ultra-radiation  is  more  nearly  cc  nZ1 
than  to  nZ  [n  —  no.  of  atoms  per  c.c.,  Z  —  at.  no.). 

A.J.M. 

Particle  of  intermediate  mass.  A.  J.  Ruhlig 
and  H.  R.  Crane  (Physical  Rev.,  1938,  [ii],  53,  266). 
— Examination  of  a  single  pronounced  track  found 
in  the  investigation  of  the  stopping  power  of  Pb  for 
recoil  electrons  produced  by  17  m.e.v.  y-rays  from 
Li  +  showed  a  curvature  corresponding  with 
120^15 — 120^30  times  the  electron  mass  (cf.  Street, 
A.,  1938,  I,  9).  Evidence  is  given  that  the  track  is 
associated  with  cosmic  radiation.  N.  M.  B. 


Nuclear  photo-effects.  N.  Bohr  (Nature,  1938, 
141,  326— 327).— Theoretical.  L.  S.  T. 

Ring  structure  of  the  electron.  B.  S.  M.  Rao 
(Physikal.  Z.,  1938,  39,  187 — 189). — A  purely  classical 
treatment  of  the  ring  structure  of  the  electron  based 
on  the  electromagnetic  field  equations  of  Born  is  not 
possible  (cf.  Stark,  A.,  1937, 1,  292,  335). 

A.  J.  M. 

Physical  reality  and  dogmatic  atomic  theories. 
J.  Stark  (Physikal.  Z.,  1938,  39,  189— 192).— A 
reply  to  Rao  (preceding  abstract)  in  which  dogmatic 
theories  of  the  atom  are  condemned.  A.  J.  M. 


[Physical  reality  and  dogmatic  atomic 
theories.]  B.  S.  M.  Rao  (Physikal.  Z.,  1938,  39, 
193 — 194). — -A  reply  to  Stark  (preceding  abstract). 

A.  J.  M. 

Spin  angular  momentum  of  the  electron.  U. 

Kakinuma  (Sci.  Papers  Inst.  Phys.  Chem.  Res. 
Tokyo,  1938,  34,  187— 193).— Theoretical.  The  half- 
integral  quantum  nos.  for  the  electron  spin  are 
discussed  wave-mechanically.  R.  S.  B. 

Non-radiating  motion  of  a  spinning  electron. 
J.  W.  Weyssenhoff  (Nature,  1938,  141,  328 — 329). 
— Theoretical.  L;  S.  T. 


Superq^iantisation  in  the  wave  mechanics  of 
electrons.  E.  Durandin  and  A.  Erschov  (Phys¬ 
ikal.  Z.  Sovietunion,  1937,  12,  466* — 471). — A  crit. 
examination  of  Proca’s  theory  (A.,  1937,  I,  274), 
which  would  involve  particles  of  (mean)  zero  spin 


172  BRITISH  CHEMICAL  AND  PHYSIOLOGICAL  ABSTRACTS.— A.,  I.  1  (h) 


and  electric  and  magnetic  moment,  obeying  Bose 
statistics.  :  I.  McA. 

Recent  advances  in  quantum  dynamics  and 
nuclear  physics.  m.  Quantum  theory  of 
general  force  fields.  E.  L.  Hill  (Rev.  Sci.  Instr., 
1938,  [ii],  9,  40 — 46). — A  discussion  of  quantised 
fields  by  the  method  of  second  quantisation. 

D.  F.  R. 

Creation  of  electron  pairs  by  nuclear  capture 
of  neutrons.  H.  S.  W.  Massey  (Proc.  Roy.  Irish 
Acad.,  1938,  44,  A,  77 — 85). — Formation  of  electron 
pairs  is  regarded  as  due  to  a  triple  collision  between 
the  nucleus,  the  neutron,  and  an  electron  in  a  state 
of  negative  kinetic  energy.  During  the  collision  the 
energy  of  the  system  is  redistributed  in  such  a  way  as 
to  lead  to  pair  formation.  An  expression  is  derived 
for  the  probability  of  pair  formation.  W.  R.  A. 

Electronic  energy  hands  in  metallic  copper 
and  silver.  S.  R.  Tibbs  (Proc.  Camb.  Phil.  Soc., 
1938,  34,  89 — 99). — Theoretical.  F.  J.  L. 

Binding  energy  of  the  deuteron.  H.  A.  Bethe 
(Physical  Rev.,  1938,  [ii],  53,  313— 314).— The  data 
of  Chadwick  (cf.  A.,  1938,  I,  112)  on  the  photo-dis¬ 
integration  of  the  deuteron  are  anatysed  in  terms  of 
the  most  recent  corr.  proton  range-energy  data  (cf. 
Parkinson,  A.,  1937,  I,  488).  Results  lead  to  the  val. 
2*17-4-0*04  m.e.v.  for  the  binding  energy  of  the 
deuteron,  and  hence  the  val.  1*00893^0*00005  for 
the  mass  of  the  neutron.  Corr.  masses  of  nuclei 
are  :  3He  3*01711,  14*00763, 13N  13*01008. 

N.  M.  B. 

Nuclear  structure  of  light  atoms.  B.  M.  Sen 
(Indian  J.  Physics,  1938, 11,427 — 432). — A  conception 
of  the  nucleus  as  a  static  or  quasi-static  cryst.  structure 
rather  than  a  dynamic  assembly  of  protons  and 
neutrons  is  discussed  independently  of  quantum 
mechanics.  The  structure  of  the  isotopes  of  H,  He, 
and  Li  is  considered.  Nuclear  distances  are  in  approx, 
agreement  with  accepted  vals.,  and  a  simple  solution 
to  the  p -radiation  continuous  energy  spectrum 
difficulty  is  proposed.  N.  M.  B. 

.  .Term  distances  of  the  atomic  nucleus  accord¬ 
ing  to  the  oscillator  model.  K.  Umeda  (Sci. 
Papers  Inst.  Phj^s.  Chem.  Res.  Tokyo,  1938,  34, 
197—204). — Theoretical.  The  proper  frequencies  in 
a  heavy  nucleus  have  been  studied,  with  results 
analogous  to  those  of  Bethe.  R.  S.  B. 

Energy  levels  of  a  heavy  nucleus.  I.  Gtjre- 
vitsch  (Physikal.  Z.  Sovictunion,  1937,  12,  489 — 
.490). — A  modification  of  Landau’s  formula  (A.,  1937, 
I,  440)  is  proposed  as  a  better  approximation. 

I.  McA. 

Theory  of  the  elementary  particle.  G.  Wata- 
giun  (Atti  R.  Accad.  Lincei,  1937,  [vi],  26,  2S2 — 
285). — Mathematical. 

Exchange  character  of  the  nuclear  forces  from 
the  p-radiation  theory,  K.  Nakabayasi  (Sci. 
Rep.  T6hoku,  1937,  26,  261—281;  cf.  A.,  1934, 
827).— Mathematical.  J.  W.  S. 

Amplitude  factor  in  the  Fermi  p-decomposi- 
tion  matrix.  K.  Umeda  (Sci.  Papers  Inst.  Phys. 
Chem.  Res.  Tokyo,  193S,  34,  137—143).  R.  S.  B. 


New  method  of  measuring  nuclear  magnetic 
moment.  1. 1.  Rabi,  J.  R.  Zacharias,  S.  Millman, 
and  P.  Kitsch  (Physical  Rev.,  1938,  [ii],  53,  318). — 
A  beam  of  mols.  traverses  a  magnetic  field  sufficiently 
strong  to  decouple  the  nuclear  spins,  and  a  small 
oscillating  magnetic  field  is  applied  at  right  angles  to 
a  much  larger  const,  field;  the  latter  is  varied  for 
some  given  val.  of  the  oscillating  field  frequenc}r  until 
resonance  is  observed  by  a  drop  in  intensity  at  the 
detector,  with  subsequent  recovery  when  the  reson¬ 
ance  val.  is  passed.  Calculations  based  on  the  re¬ 
orientation  are  outlined.  Investigations  with  LiCl 
showed  sharp  resonance  peaks  of  Li  and  Cl. 

N.  M.  B. 

Relativity  and  quantum  theory.  M.  Born 
(Nature,  1938,  141,  327— 328).— Theoretical. 

L.  S.  T. 

Interstellar  matter  as  the  eventual  cause  of 
the  displacement  of  the  spectrum  of  the  nebulae 
towards  the  red.  L.  Schamas  (Arch.  Sci'  phys. 
nat.,  1937,  [v],  19,  Suppl.,  144 — 146). — Calculations 
in  support  of  this  are  given.  L.  S.  T. 

Dissociation  of  the  degenerate  gas.  A.  B. 
Severni  and  N.  N.  Tunitzki  (Physical  Z,  Soviet- 
union,  1937,  12,  330 — 333). — The  equilibrium  theory 
for  the  dissociation  of  a  degenerate  gas  according  to 
Fermi-Dirac  and  Bose-Einstein  statistics  is  discussed. 

R.  S.  B. 

Possibility  of  a  neutrino  theory  of  light.  A. 

Sokolov  (Physikal.  Z.  Sovietunion,  1937,  12,  148 — 
163 ;  cf.,  A,  1937,  I,  60,  441).  A.  J/M. 

Theory  of  neutrinos.  G.  Wataghin  (Compt. 
rend.,  1938,  206,  425— 427).— Theoretical. 

A.  J.  E.  W. 

Nature  of  elementary  sources  of  light  and 
interference  phenomena.  S.  I.  Vavilov  (Compt. 
rend.  Acad.  Sci.  U.R.S.S.,  1937,  17,  463—466).— 
Mathematical.  N.  M.  B. 

Mechanism  of  luminous  radiations.  C.  L. 
Mayer  (Fond.  Sci.  Phys.-Chim.  Paris,  1937,  23  pp.). 
— Mathematical.  A  new  general  theory  of  radiation 
is  developed,  based  on  the  assumption  that  a  radiating 
body  emits  simultaneously  a  double-quantum  (mag¬ 
neto-photon)  carrying  equal  and  opposite  charges  and 
endowed  with  helicoidal  or.  cycloidal  translatory 
motion.  The  theorj^  purports  to  explain  the 
mechanical  phenomena  of  radiation  and  to  unify  the 
contemporary  theories  of  emission,  wave-mechanics, 
and  Maxwell’s  electromagnetics.  An  analogy  with 
astronomical  motions  is  noted.  N.  M.  B. 

Radiation  of  a  doublet  by  an  electric  charge. 
A.  Sokolov  (Pl^sikal.  Z.  Sovietunion,  1937,  12, 
472 — 481). — Mathematical.  I.  McA. 

Intrinsic  variability  of  the  so-called  funda¬ 
mental  physical  constants.  F.  Zwicky  (Physical 
Rev.,  193S,  [ii],  53,  315;  cf.  A.,  1936,  128).— A 
general  survey  in  the  light  of  recent  discoveries. 

N.  M.  B. 

Planck's  function  from  3500°  to  8000°  K.  P. 
Moon  (J.  Math.  Physics,  1937, 16, 133 — 157).— Vais,  of 
Jx  (spectral  radiosity)  calc,  from  Planck’s  equation 
are  tabulated  corr.  to  five  significant  figures,  with  vals. 
of  first  differences  for  temp,  interpolation,  for  100° 
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temp,  intervals .  and  XX  0-26 — 0*75  (0*01  [x.  intervals), 
0*75 — 1-00  (0  05  g.  intervals),  and  1-00 — 3*00  g. 
(0*10  (x.  intervals).  N.  M.  B. 

Absorption  spectrum  of  the  atomic  solution  of 
tellurium  in  sulphuric  acid.  S.  Boizova  and  K. 
Btjtkov  (Physikal.  Z.  Sovietunion,  1937,  12,  458 — 
465). — Absorption  coeffs.  measured  in  the  X  range 
2200- — 6250  A.  show  increasing  general  absorption 
at  XX  >3960  a.,  and  a  band  at  5180  a.  following 
Beer’s  law.  The  strength  of  the  solvent  field  is 
interpreted  by  comparison  of  the  half-val.  width  of 
this  band  (8*2  X  1013  sec."1)  with  those  of  other  at. 
solutions  (Hg  in  org.  solvents,  alkali  metals  in 
coloured  halide  c^stals).  I.  McA. 

Band  spectrum  of  thallium  hydride.  I.  B. 

Grtjndstrom  and  P.  Vaeberg  (Z.  Physik,  1938, 
108,  326 — 337), — The  band  spectra  of  T1H  were 
photographed  over  the  X  range  4000 — 7500  a.  ;  all 
16  bands  analysed  show  pronounced  predissociation. 
Analysis  of  the  structures  shows  that  the  bands  arise 
from  five  different  electronic  states.  The  origin  of 
tho  dissociation  is  discussed.  L.  G.  G. 

Thermochemistry  of  isotopes.  Absorption 
spectra  and  heats  of  formation  of  lithium 
hydride  and  lithium  deuteride.  A.  F.  Kapus- 
tinski,  L.  M.  Schamovski,  and  K.  S.  Baiuschkina 
(J.  Phys.  Chem.  Russ.,  1937,  10,  620 — 626). — The 
absorption  max.  of  LiH  and  LiD  are  at  2517  and 
2482  a.,  respectively.  The  corresponding  frequency 
v  agrees  with  the  equation  ftv  =  q  +  S  +  q  being 
the  heat  of  formation  of  LiH,  S  the  heat  of  sublimation 
of- Li,  and  d  the  heat  of  dissociation  of  H2.  q  of 
LiD  calc,  from  this  equation  is  23*6  kg. -cal. 

J.  J.  B. 

Luminous  phenomena  in  the  cold  oxidation 
of  phosphorus  and  the  determination  of  the 
dissociation  energy  of  PO.  K.  Rtjmpe  (Z.  phys¬ 
ikal.  Chem.,  1938,  B,  38,  469 — 473). — Fifteen  bands 
(XX  326S — 6472  A.)  in  the  spectrum  of  the  cold  flame 
of  P  were  photographed  and  classified.  They  are 
attributed  to  PO.  The  same  bands  occur  in  the 
spectrum  of  the  hot  flame  of  PH3.  The  dissociation 
energy  of  PO  is  6*2  v.  H.  J.  E. 

Internal  recombination  in  the  photodissoci¬ 
ation  of  polyatomic  molecules.  A.  Terenin  and 
R.  Tschtjbarov  (J.  Phys.  Chom.  Russ.,  1937,  10, 
636 — 653). — Snl4  vapour  passed  at  2S0 — 560°  through 
a  tube  irradiated  with  2450 — 2150  a.  emits  a  radiation 
which  almost  coincides  with  that  of  the  fluorescing 
I2;  the  differences  in  the  spectra  presumably  are 
due  to  an  interaction  between  the  active  I2  and 
Snl2.  The  active  I2  is  produced  in  a  reaction 
Snl4-X  Snl2  -|-  I2  and  not  by  recombination  of  two 
I  atoms  since  the  position  of  tho  fluorescing  mols.  in 
the  tube  is  identical  with  that  of  the  absorbing 
mols.,  and  the  intensity  of  the  fluorescence  oc  that 
of  the  irradiation  (max.  at  v.p.  0*03  mm.).  The 
heat  of  activation  is  10  kg. -cal.  per  mol.  A  quenches 
the  fluorescence  <  does  H„.  Bil3  behaves  like 
Snl4.  J.  J.  B. 

Electronic  transitions  in  Pr+++  ions  and  the 
absorption  spectra  in  solution  and  in  crystals. 
P.  C.  Mukherji  (Indian  J.  Physics,  1938,  11,  399-r- 


407 ;  cf.  A.,  1937,  I,  393). — Tho  absorption  spectra 
of  Pr+++  ions  in  solution  and  in  large  single  crystals 
of  PrCl3,7H20  at  room  and  liquid  air  temp,  were 
investigated  in  the  region  900 — 200  mg.  A  pre¬ 
liminary  classification  of  the  groups  of  absorption 
lines  and  bands  is  based  on  the  assumption  that  they 
are  due  to  inner  forbidden  transitions.  Results  are 
discussed  in  relation  to  Van  Vleck’s  theory  of  the 
absorption  spectra  of  rare  earths  (cf.  A.,  1937,  I, 
165).  N.M.  B. 

Ultra-violet  absorption  spectrum  of  acetylene. 
A.  Ionescu  (Bull.  Soe.  roum.  Phys.,  1934,  36,  No. 
63—64,  151—167;  Chem.  Zentr.,  1936,  ii,  56). — 
Analysis  of  the  fine  structure  of  some  of  the  bands 
indicates  their  origin  as  due  to  ty — electron 
transitions.  H.  N.  R. 

Ultra-violet  absorption  of  simple  hydro¬ 
carbons.  IV.  Unsaturated  cyclic  hydro¬ 
carbons  in  the  Schumann  region.  (Miss)  E.  P. 
Carr  and  (Miss)  H.  Stucklen  (J.  Chem.  Physics, 
193S,  6,  55 — 61). — The  vapours  of  cyeZohexene, 
cyc/opentcne,  A-1 : 3-cyc?ohcxadiene,  and  C6H6  have 
been  examined  in  the  region  2300 — 1600  a.  Similar¬ 
ities  to  the  spectra  of  oleflnes  having  the  same  arrange¬ 
ment  of  H  atoms  about  the  double  bond  are  discussed 
and  it  is  deduced  from  this  that  the  electronic  excit¬ 
ation  responsible  for  the  production  of  these  bands  is 
independent  of  tho  cyclic  structure  of  the  mol. 
Characteristic  vibrational  frequencies  and  different 
electronic  levels  have  been  identified.  W.  R.  A. 

Interaction  of  some  chromophores  in  the  tso- 
quinoline  series.  M.  GerendAs,  E.  Varga,  and 
G.  von  Fodor  (Z.  physikal.  Chem.,  1938,  181,  315 — 
323). — A  no.  of  arylated  acylaminopropanols  and  iso- 
quinoline  derivatives  have  been  spectrographically 
examined  with  reference  to  the  applicability  of 
Henri’s  law  of  additivitv.  Extinction  curves  of 
equimol.  mixtures  of  PhMe  with  p-acetamido-a- 
hvdroxy-a-3  :  4-methylenedioxyphenylpropane  (I), 
and  of  PhMe  and  veratrole  with  6  :  7-methylenedioxy- 
1  :  3-dimethyli5oquinoline  are  not  only  identical  with 
the  curves  calc,  from  the  separate  curves  of  the 
components,  but  are  also  identical  with  the  curves  of 
compounds  containing  the  two  components  in  the 
mol.,  viz.,  the  p-phenylacetamido-analogue  of  (I), 
6  :  7-methylenedioxy-l-benz3rl-  and  -1-hoinoveratryl- 
3-methyKsoquinoline,  respectively.  C.  R.  H. 

Absorption  and  fluorescence  spectra  of  the 
colouring  matters  of  litmus  and  red  cabbage. 
II.  I.  G.  PoPESCtr  (Bull.  Soc.  roum.  Phys.,  1934, 
36,  No.  63 — 64,  83 — 95 ;  Chem.  Zentr.,  1936,  ii,  55). — 
The  spectra  are  described  in  detail ;  both  types  vary 
considerably  with  the  solvent.  Comparison  of  the 
spectra  shows  that  the  two  colouring  matters,  although 
not  identical,  are  similar  in  structure.  H.  N.  R. 

Spectral  investigation  of  glucose  glass.  W.  M. 
Cohn  (J.  Chem.  Physics,  1938,  6,  65 — 67). — In  the 
region  3600  to  8000  a,  glucose  glasses  of  different 
thermal  history  and  colour  give  different  trans¬ 
mission  curves.  The  flat  transmission  max.  and  the 
short -X  absorption  limit  are  displaced  towards  longer 
XX  with  increasing  caramelisation.  W.  R.  A. 
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4*3  {a.  Fundamental  band  in  the  spectrum  of 
C02.  D.  M.  Cameron  and  H.  H.  Nielsen  (Physical 
Rev.,  1938,  [ii],  53,  246 — 247). — The  band  due  to  the 
fundamental  oscillation  v3  of  the  mol.  has  been 
remeasured  and  almost  completely  resolved  into  its 
rotational  fine  structure.  An  expression  is  found  for 
the  lines,  and  the  convergence  factor  is  — 0*0031, 
agreeing  with  theory  (cf.  Adel,  A.,  1933,  885). 

N.  M.  B. 

Infra-red  absorption  studies.  IV.  Spectrum 
of  water  in  an  inert  solvent.  L.  B.  Borst,  A.  M. 
Buswell,  and  W.  H.  Rodebush  (J.  Chem.  Physics, 
1938,  6,  61 — 64). — In  the  region  2*6 — 3*8  (a.  the 
absorption  spectra  of  dil.  solutions  of  H20,  HDO,  and 
D20  in  CC14  and  in  CS2  are  identical.  The  origin  of 
the  bands  is  discussed.  W.  R.  A. 

Alteration  in  the  infra-red  absorption  spec¬ 
trum  of  water  in  gelatin.  J.  W.  Ellis  and  (Miss) 
J.  Bath  (J.  Chem.  Physics,  1938,  6,  108). — The 
following  absorption  spectra  are  recorded  and  dis¬ 
cussed  :  (1)  a  0*20  mm.  layer  of  gelatin  dried  to 

const,  wt.  at  120°,  (2)  a  portion  of  (1)  which  had 
absorbed  35*7%  H20  and  increased  in  thickness  to 
0-2S  mm.,  (3)  a  layer  of  0*09  mm.  of  H20,  and  (4) 
0*17  mm.  H20.  (1)  can  be  interpreted  in  terms  of 

CH  and  NH  vibrations  alone.  The  alterations  in  the 
spectra  due  to  the  equal  increased  effective  thicknesses 
are  attributed  to  changes  in  the  spectrum  of  H20  due 
to  differences  in  the  structure  or  in  the  environment 
of  the  H20.  W.  R.  A. 

Infra-red  reflexion  spectrum  of  glasses.  F. 
Matossi  and  H.  Bluschke  (Z.  Physik,  1938,  108, 
295 — 313). — Infra-red  reflexion  spectra  of  23  glasses 
and  some  B  compounds  are  measured  over  the  range 
2 — 26  [i .  All  Si  glasses  show  two  strong  characteristic 
bands  at  9  and  22 — 23  ja.  Both  these  maxima  (as  in 
silicates)  are  ascribed  to  the  active  vibration  of  the 
Si04  tetrahedron.  Pb  and  Ba  glasses  show  a  shift  of 
the  short-wave  band  towards  longer  XX,  increasing 
with  Pb  or  Ba  content,  and  due  to  the  degree  of 
binding  with  the  Si04  tetrahedron.  The  B  glass 
spectra  are  due  to  the  sp.  frequencies  of  the  plane 
B03  triangle  as  shown  from  spectra  of  B  compounds. 
Results  are  shown  to  agree  with  the  crystallite 
hypothesis  for  glass  structures.  L.  G.  G. 

Infra-red  absorption  spectrum  of  acetic  deuter- 
acid.  R.  C.  Herman  and  R.  Hofstadter  (J.  Chem. 
Physics,  1938,  6,  110). — AcOD,  prepared  from  AcCl 
and  99*6%  D20,  has  been  investigated  in  the  vapour 
phase  from  1  to  15*5  ;  the  H-bonded  O-H  frequency 

is  shifted  from  2*75  to  4*3  g.  The  C-H  valency 
frequency  is  extremely  weak.  W.  R.  A. 

Infra-red  spectra  and  modes  of  vibration  of 
benzene  derivatives.  II.  Disubstituted  deriv¬ 
atives.  J.  Lecomte  (J.  Phvs.  Radium,  1938, 
[vii],  9,  13 — 26). — The  results  for  the  disubstituted 
derivatives  of  C6H6  (X-C6H4-Y,  with  X  and  Y  — 
OMe,  NH2,  OH,  F,  Me,  CN,  Cl,  Br,  I,  N02)  in  the 
region  500 — 1400  cm.4  are  discussed  by  the  same 
method  as  has  been  applied  to  the  mono-substituted 
derivatives  (A.,  1938,-1,  117).  For  each  of  the 
positions,  0-,  »i~,  and  p-,  the  influence  of  the 


substituents  on  the  location  of  the  bands  has  been 
studied.  W.  R.  A. 

Infra-red  absorption  of  the  OH  group  of 
phenol.  W.  Gordy  and  A.  H.  Nielsen  (J.  Chem. 
Physics,  1938, 6, 12 — 16). — The  fundamental  vibration 
band  of  the  OH  group  of  PhOH  at  approx,  3  [a.  has 
been  investigated  for  solutions  containing  from  0*23 
to  9  mols.  per  litre  in  C6HG,  PliBr,  PhN02,  EtOAc, 
and  dioxan.  For  cone,  solutions  in  all  solvents  the 
band  appears  at  the  same  position,  2*96  [a.  In  C6HG 
solution  the  9m  solution  shows  only  one  max.  at  2*96  jx., 
but  with  more  dil.  solutions  this  band  diminishes  in 
intensity  and  at  0*95m  another  band  at  slightly 
shorter  X  appears  in  addition  to  the  2*96  g.  band, 
whilst  on  further  dilution  to  0*23m  the  2*96  [a.  band 
has  completely  disappeared  and  only  one  max.  at 
2*79  is  found.  Similar  variation  occurs  for  the 
PhBr  solutions.  Since  neither  solvent  would  be 
expected  to  form  H  bridges  with  PhOH  the  shift 
in  the  band  max.  is  attributed  to  the  breaking  of  H 
bonds  between  PhOH  mols.,  the  2*96  (a.  band  being 
due  to  associated  OH  and  the  2*79  y..  band  to  single 
OH  groups.  For  the  oxygenated  solvents  the 
variations  with  dilution  are  different.  Dioxan 
solutions  of  all  concns.  show  no  measurable  shift  but 
this  may  not  indicate  association  at  all  concns.  since 
there  are  independent  data  indicating  that  solvent^ 
of  this  type  have  the  property  of  combining  with  the 
solute  by  H  bridges  and  this  would  account  for  the 
constancy  of  the  band  max.  In  dil.  solutions  of  EtOAc 
the  band  is  shifted  but  <  in  C6H6,  whilst  dil.  solutions 
in  PhN02  show  the  band  shifted  to  practically  the 
same  extent  as  in  C6H6.  Since  the  shift  observed  for 
phenolic  OH  is  slightly  <  for  alcoholic  OH  in  CC14 
it  is  suggested  that  the  bonds  between  the  PhOH  mols. 
are  slightly  weaker.  W.  R.  A. 

Survey  of  infra-red  spectroscopy.  II.  Origin, 
appearance,  and  interpretation  of  infra-red 
spectra.  R.  B.  Barnes  and  L.  G.  Bonner  (J. 
Chem.  Educ.,  1938,  15,  25 — 39). — The  subjects 
discussed  include  infra-red  spectra  of  gases,  diat. 
and  polyat.  mols.,  linear  mols.,  the  symmetric  and  the 
asymmetric  top,  the  spectra  of  crystals,  and  qual. 
results  of  infra-red  spectra.  (Cf.  A.,  1938,  I,  214.) 

L.  S.  T. 

Light  scattering  and  other  allied  physical 
properties  of  ordinary  and  heavy  water.  S. 
Bhagavantam  and  R.  S.  R.  Rao  (Proc.  Indian  Acad. 
Sci.,  1938,  7,  A,  35 — 37).— The  adiabatic  compressi¬ 
bility  and  depolarisation  of  H20  and  D20  have  been 
measured  at  room  temp,  and  the  isothermal  com¬ 
pressibility  is  calc,  from  the  thermodynamical  relation. 
The  relative  scattering  powers  of  D20  and  H20  should 
be  1*8:1  and  this  is  in  good  agreement  with  the 
results  obtained  with  X  4358  a.  F.  J.  L, 

Hydroxyl  frequency  in  the  Raman  spectra  of 
acids  and  acid  salts.  C.  S.  Venkateswaren  (Proc. 
Indian  Acad.  Sci.,  1938,  7,  A,  13—20). — The  Raman 
spectra  of  H2S04  (100%  liquid)  and  crystals  of  HI03>* 
H2Se03,  H6Te06,  NaH2P04,  and  KHS04  have  been 
measured,  using  the  method  of  complementary  filters. 
.In  each  case  a  weak  diffuse  band  is  recorded  of  breadth 
about  2750 — 3800  cm.-1  characteristic  of  the  O-H 
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vibration  but  shifted  to  a  lower  frequency,  due  to  the 
presence  of  H  bonds.  F.  J.  L. 

Splitting  of  Rayleigh  line  and  acoustic  spec¬ 
trum  of  crystals.  E.  Gross  (Compt.  rend.  Acad. 
Sci.  U.R.S.S.,  1938*  18,  93 — 94). — -By  analogy  with 
results  for  light  diffraction  by  ultrasonic  waves  in 
solids  (A.,  1935,  1219,  1312;  1936,  277,  673),  it  is 
suggested  that  transverse  heat-wave  trains,  as  well  as 
Debye  longitudinal  waves,  affect  the  Rayleigh  scatter¬ 
ing.  Thus  crystals  quartz  (I),  amorphous  solids  (II), 
and  liquids  (III)  should  show  6,  4,  and  2  modified 
components  respectively  beside  the  exciting  X.  For 
(I)  and  for  (III)  (A.,  1936,  1180)  this  is  so;  for  (II), 
experiment  is  inconclusive.  I.  Me  A. 

Raman  effect  and  the  constitution  of  zinc 
iodide  and  cadmium  iodide  solutions.  (Mlle.) 
M.  L.  Delwaulle,  F.  Francois,  and  J.  Wiemann 
(Compt.  rend.,  1938,  206,  186 — 189;  cf.  A.,  1930, 
978;  1933,  113). — Raman  vv  for  cone,  solutions  of 
Znl2  and  Cdl2  in  H20  and  some  simple  alcohols,  alone 
and  in  presence  of  an  alkali  iodide,  are  recorded. 
Three  vv  are  observed  for  Znl2,  and  two  for  Cdl2 ;  the 
variation  of  their  intensities  with  [I']  and  the  ionising 
power  of  the  solvent  indicates  that  the  solutions 
contain  two  complex  Zn  ions,  and  one  complex  Cd 
ion,  respectively.  A.  J.  E.  W. 

Light  scattering  and  fluid  viscosity.  (Sir) 
C.  V.  Raman  and  B.  V.  R.  Rao  (Nature,  1938,  141, 
242—243;  cf.  A.,  1937,  I,  293).— Fabry-Perot 
patterns  of  light  scattered  by  PhOH  show  that  the 
Doppler-shifted  components  come  increasingly  into 
evidence  as  temp,  is  raised.  In  a  non-viscous  liquid 
such  as  PhMe,  both  the  displaced  and  the  undisplaced 
components  are  practically  completely  polarised  with 
the  vibrations  parallel.  With  PhOH,  the  undis¬ 
placed  vibration  is  only  partly  polarised,  as  it  appears 
both  in  the  vertical  and  the  horizontal  vibrations. 
The  theory  which  regards  the  diffusion  of  light  in 
liquids  as  due  to  reflexion  of  light  by  regular  and 
infinitely  extended  trains  of  sound  waves  present  in 
them  holds  only  in  part  for  ordinary  liquids  and  breaks 
down  completely  for  very  viscous  liquids. 

L.  S.  T. 

Raman  spectra  of  benzene  and  isotope  effect. 
H.  C.  Cheng,  C.  F.  Hsueh,  and  T.  Y.  Wu  (J.  Chem. 
Physics,  1938,  6,  8 — 11). — Using  a  dispersion  of  3  a. 
per  mm.  the  Raman  spectrum  of  C6H6  has  been 
measured  and  the  relative  intensities  of  the  992  cm.-1 
and  its  weak  satellite  at  984  cm.4  are  100  :  6.  This 
ratio  agrees  exactly  with  the  ratio  of  12C6H6  to 
12C513C1H6  on  the  assumption  that  the  relative 
abundance  of  12C  to  13C  is  100  :  1,  PhCl,  PhBr,  and 
PhMe  give  similarly  a  weak  line  at  approx.  8  cm.-1  < 
their  prominent  line  at  about  1000  cm.-1  and,  although 
intensity  data  could  not  be  obtained  because  of 
strong  background,  the  magnitude  of  the  frequency 
difference  is  taken  to  indicate  a  similar  origin  for  the 
satellite.  cyctoHexane  has  a  symmetrical  vibration 
at  800  cm.-1  accompanied  by  a  very  weak  line  some 
6  cm.-1  less  but  the  relative  intensities  are  6  :  100. 
This  may  mean  that  cyclohexane  is  non-planar.  An 
approx,  theoretical  calculation  of  the  isotopic  shift 
due  to  the  introduction  of  one  13C  for  one  12C  supports 


the  view  that  the  weak  satellite  originates  from  the 
isotopically-substituted  mol.  W.  R.  A. 

Vibration  spectra  and  electric  moments  of 
azomethane,  IVlV'-dimethylhy drazine ,  and  acet- 
aldazine.  W.  West  and  R.  B.  Killtnosworth  (J. 
Chem.  Physics,  1938,  6,  1 — 8). — Electron  diffraction 
measurements  on  NMeINMe  vapour  (A.,  1935,  687) 
eliminated  the  linear  arrangement  of  C  and  N  and 
suggested  that  the  trans  planar  model  was  the  best 
representation  of  the  mol.  The  Raman  spectrum  of 
liquid  NMe!NMe  at  — 60°  and  the  infra-red  spectrum 
of  the  vapour  indicate  that  the  mol.  has  a  centre  of 
symmetry  and,  since  the  mol.  has  zero  electric 
moment  at  25°  in  G7H16,  it  is  concluded  that  the  Me 
groups  are  in  a  trans  arrangement.  The  Raman 
displacement  of  1442  cm.-1  is  ascribed  to  the  NIN 
linking  and  an  explanation  is  offered  for  the  numerical 
difference  between  this  frequency  and  the  frequency 
of  the  isolectronic  CIO  linking.  The  Raman  spectrum 
of  NHMe*NHMe  is  characteristic  of  an  asymmetrical 
mol.  and  in  C7H16  its  electric  moment  at  25°  is  1*35  d. 
The  asymmetry  is  in  accord  with  the  data  of  Penney 
and  Sutherland  on  N2H4  (A.,  1934,  1158).  Possible 
structures  are  discussed.  Acetaldazine  in  C7H1G  at 
25°  has  an  electric  moment  of  1-16 1>.,  indicating 
asymmetry.  Its  strongest  Raman  line  at  1627  cm.-1  is 
assigned  to  the  CIN  vibration;  its  dielectric  const, 
at  25°  is  4*435.  The  depolarisation  factors  of  the 
strong  Raman  lines  of  each  compound  are  given. 

W.  R.  A. 

Raman  effect.  LXXX.  Nitrogen  compounds. 
9.  Nitriles  (dicyanogen  and  nitriles  of  un¬ 
saturated  acids).  A.  W.  Reitz  and  R.  Sabathy 
(Monatsh.,  1938,  71,  131 — 143). — Data  for  liquid 
C2N2,  and  the  nitriles  of  acrylic,  methacrylic,  cis- 
and  trans- crotonic,  isocrotonic,  p|3-dimethylacrylic, 
and  fumaric  acids  are  recorded.  Constitutional 
influences  on  the  CN  frequency  are  discussed. 

H.  J.  E. 

Raman  spectra  of  mixed  crystals.  S.  C_ 
Sirkar  and  I.  Bishui  (Indian  J.  Physics,  1938,  11 
417 — 425). — The  Raman  spectra  of  p-C6H4Cl2  and 
j>-C6H4Br2  were  investigated  and  results  are  discussed 
in  relation  to  some  divergent  data  reported  by  Vuks 
(cf.  A.,  1937,  I,  497).  N.  M.  B. 

Raman  spectrum  of  isocyclic  hydrocarbons 
with  condensed  nuclei.  R.  MANZONi-ANSiDEr 
(Atti  R.  Accad.  Lincei,  1937,  [vi],  26,  166 — 170,  and 
Gazzetta,  1937,  67,  790—802;  cf.,  A.,  1937,  I,  283). 
— The  Raman  spectra  of  solutions  of  the  following 
hydrocarbons  and  derivatives  have  been  measured  : 
C10Hg,  anthracene,  phenanthrene,  retene,  9  :  10- 
dihydroanthraeene,  acenaphthene,  fluorene,  1- 
C10H7C1,  1-  and  2-chloroanthracene.  0.  J.  W. 

Colour  change  in  zircon  by  irradiation.  J. 
Lietz  (Z.  Krist.,  1937,  97,  337 — 353;  cf.  A,,  1937,. 
I,  392). — curves  (K  =  absorption  coeff.)  for 
colourless  Mongka  zircon  plates  show  marked 
absorption  in  the  ultra-violet,  the  radiation  causing 
luminescence  of  X  4800  a.,  and  a  grey-brown 
coloration  with  bands  at  1*90,  2*65,  and  (3*4)  e.v. 
Spectrophotometric  analysis,  between  4000  and 
7000  a.,  of  the  colour  fading  caused  by  visible  light 
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(infra-red  has  no  effect)  or  temp,  up  to  250°,  is 
recorded.  I.  McA. 

Ultra-violet  luminescence  of  X-rayed  rock- 
salt  crystals.  M.  L.  Katz  (Physikal.  Z,  Soviet- 
union,  1937,  12,  373—382;  cf.  A.,  1937,  I,  10).— 
Annealed  (I),  normal,  and  plastically  deformed  (II) 
crystals,  exposed  to  W  X-rays  and  then  to  visible  light 
give  similar  phosphorescence-  and  fluorescence-spectra. 
(I)  emit  X  2350  a.  only ;  (II)  emit  XX  2350  and  2950  a. 
The  fluorescence  bands  at  2350,  2950  a.  are  preferenti¬ 
ally  excited  by  the  visible  XX  4700,  4900  a,, 
respectively.  Crystals  not  X-rayed  but  excited  by 
an  A1  spark  emit  in  both  spectra  only  the  X  2350  a. 
The  results  aro  related  to  the  lattice  energy  levels  of 
Hilsch  and  Pohl  (A.,  1935,  9,  808).  I.  McA. 

Mechanism  of  propagation  of  electronic  excit¬ 
ation  energy,  and  photosynthesis  in  plants.  J. 
Weiss  (Nature,  1938, 141,  248 — 249). — A  mechanism 
for  the  propagation  of  electronic  excitation  energy  in 
a  complex  of  mols.  is  suggested  from  considerations 
on  the  quenching  of  fluorescence  of  dyes  in  solution. 
The  mechanism  may  be  applicable  to  the  process  of 
assimilation  by  green  plants.  L.  S.  T. 

Cathode  luminescence  of  luminescent  calcium 
silicate.  E.  Iwase  and  S.  Iimori  (Sci.  Papers  Inst. 
Phys.  Chem.  Res.  Tokyo,  1938,  34,  173 — 181). — 
The  yellow  cathode  luminescence  of  wollastonite  and 
pectolite  is  also  shown  by  artificial  CaSi03  containing 
traces  of  Mn,  whereas  other  impurities  cause  a  blue 
luminescence.  The  presence  of  Mn  in  the  natural 
minerals  is  confirmed  analytically.  F.  J.  G. 

Quenching  of  fluorescence  in  solution  by 
foreign  substances.  II.  Influence  of  the  sol¬ 
vent  on  the  quenching.  B.  J.  Sveschnikov  (J. 
Phys.  Chem.  Russ.,  1937,  10,  654 — 660). — The 
quenching  of  the  fluorescence  of  fluorescein  by  KI  in 
aq.  glycerol  and  sugar  solutions,  and  of  rhoduline-red 
by  NH2P1i  in  various  alcohols  appears  to  be  a  function 
of  the  viscosity  of  the  solvent  only,  whilst  that  of 
rhodamine-B  by  NH2Ph  in  20  solvents  shows  7 
exceptions.  The  quenching  of  the  fluorescence  of 
uranine  by  NH2Ph  in  various  alcohols  at  various 
temp,  is  a  function  of  vj  jT  only.  J.  J.  B. 

[Proof  of  the  carrier  laws  for  the  mercury- 
vapour  rectifier.]  B.  Klareeld  (Physikal.  Z. 
Sovietunion,  1937, 11,  669 — 671). — The  experimental 
methods  of  von  Engel  et  al.  (A.,  1937,  I,  104)  are 
criticised.  A.  J.  M. 

Galena  light  detector.  F.  Fischer,  B.  Gulden, 
and  M.  Tretj  (Physikal.  Z.,  1938,  39,  127 — 134). — 
The  existence  of  a  spontaneous  photo -potential  at 
various  PbS  point  contacts  on  illumination  has  been 
shown.  There  is  also  a  thermo-electric  effect.  The 
effects  of  temp,  qn  the  photo-effect,  the  spectral 
distribution  of  the  photo- current  for  various  specimens 
of  PbS,  and.  the  effect  of  pressure  of  the  contact  on 
the  photo-effect  were  investigated.  A.  J.  M. 

Vectorial  'photo-electric  effect  in  barrier- 
layer  cells.  R.  G.  Wilson  (Physical  Rev.,  1938, 
[ii],  53,  264).— -The  light  absorbed  by  a  Weston 
photronic  barrier-layer  cell  was  greater  /  and  the  cell 
response  was  greater,  when  the  electric  vector  was  in 


the  plane  of  incidence  than  when  it  was  perpendicular 
to  the  plane.  The  differences  are  small  and  results 
are  mainly  qual.  N.  M.  B. 

Negative  photo-conductivity  in  poly  crystalline 
cuprous  oxide.  P.  G.  Borziak  (Physikal.  Z. 
Soviet  union,  1937,  12,  482 — 484). — When  the  Cu 
electrode  is  negative,  white  and  green  light  cause  a 
decrease,  red  light  an  increase,  in  the  conductivity  of 
Cu20  cells  at  liquid  air  temp.  I.  McA. 

Maximum  photo-potentials  for  the  crystal 
photo-effect  with  cuprite.  A.  Dember  (Rev. 
Fac.  Sci.  Istanbul,  1937,  3,  50 — 63). — Determinations 
of  photo-potential,  photo-current,  and  conductivity 
of  natural  Cu20  crystals  indicate  that  in  addition  to 
that  part  of  the  crystal  which  takes  part  in  providing 
the  photo -potential  there  is  a  considerable  area, 
varying  with  the  arrangement  of  the  electrodes,  which 
acts  as  a  shunt.  This  is  largely  a  surface  effect  as  it 
is  affected  by  the  H>0  content  of  the  atm.  With  an 
illumination  of  1*44  X  106  Lux,  photo -potentials  of 
0*268,  0*310,  and  0*416  v.  were  reached,  these  vals. 
being  considerably  in  excess  of  the  saturation  val. 
given  by  the  electron  diffusion  theory  (0*20  v.). 

A.  J.M. 

Solid  friction  in  dielectric  losses.  A.  Gemant 
(Trans.  Faraday  Soc.,  1938,  34,  269 — 274). — Theoret¬ 
ical.  Formulae  for  the  low-frequency  dielectric  const, 
and  loss  of  angle  are  derived.  A  quant,  explanation 
of  the  experimental  solid  friction  law  is  given  on  the 
basis  of  the  imperfect  structure  of  solids.  E.  S.  H. 

[Dielectric]  breakdown  of  compressed  nitrogen 
in  small  gaps.  I.  M.  Goldman  (Compt.  rend.  Acad. 
Sci.  U.R.S.S.,  1938,  18,  .89 — 92). — For  gaps  of  50, 
100,  200,  1000  (x.  between  a  steel  sphere  (cl  2  cm.)  and 
a  plane  brass  disc,  crit.  p.d.  (F)-pressure  (p)  and 
crit.  field  (X)~p  curves  are  determined  for  p  in  the 
range  0 — 110  kg.  per  sq.  cm.  For  a  given  p ,  V 
increases  with  gap  but  X  decreases.  For  a  given 
gap,  Vy  X,  increase  with  p  to  saturation  vals.  (Fs, 
X3).  pa  increases  with  gap.  As  dielectric,  com¬ 
pressed  N2  is  preferable  to  a  vac.,  as  Xa  varies  from 
1450  to  1000  kv.  per  cm.  and  ma}r  bo  increased  by 
~10%  on  using  an  Al  disc.  I.  McA. 

Electrical  behaviour  of  thin  metallic  films 
condensed  at  low  temperatures.  H.  R.  Mitchell 
(Physical  Rev.,  1938,  [ii],  53,  250— 256).— The 
resistance  of  a  Zn  film  condensed  in  high  vac.  on  a 
polished  quartz  plate  cooled  with  liquid  N2  decreased 
irreversibly  with  rising  temp.,  but  decreased  slowly 
at  a  const,  temp,  above  the  deposition  temp. 
Results  for  Cd  were  similar,  but  the  effect  of  thickness 
was  more  apparent  and  the  resistance  changed  by  a 
larger  factor.  If  the  deposition  surface  is  of  similar 
metal  (Zn  on  Zn,  or  Zn  on  Cd)  the  temp. -resistance 
relation  is  influenced,  but  if  of  a  dissimilar  metal  (Zn 
on  Ag)  this  is  not  the  case.  Results  favour  the 
assumption  that  agglomeration  and  crystallisation 
are  responsible  for  the  changes  in  resistance. 

N.  M.  B. 

Ionic  conductivity  in  thin  films  of  NaCl.  J. 
Boros  (Z.  Physik,  1938,  108,  162—167). — Films  of 
NaCl,  0*2— 2*5  \i.  thick,  produced  by  evaporation, 
have  a  much  enhanced  sp.  electrical  conductivity 
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both  in  the  plane  of  the  film  and  at  right  angles  to 
it.  Conductivities  in  the  two  directions  are  different 
functions  of  film  thickness.  H.  C.  G. 

Conductivity  of  thin  metallic  films  according 
to  the  electron  theory  of  metals.  K.  Fuchs  (Proe. 
Camb.  Phil.  Soc.,  1938,  34,  100— 108).— Theoretical 
deductions  of  the  conductivity  of  thin  metallic  films 
with  (a)  random  scattering  of  electrons  at  the 
surface,  (6)  partially  elastic  scattering.  The  experi¬ 
mental  results  for  Cs  are  compared  with  the 
theoretical  vals.  F.  J.  L. 

Calculation  of  the  effect  of  residual  induct¬ 
ances  in  high-frequency  capacitance  measure¬ 
ments.  J.  G.  Miller  (J.  Amer.  Chem.  Soc.,  1938, 
60,  42 — 46).— The  effects  of  residual  inductances  are 
analysed.  A  method,  based  on  parallel  substitution 
measurements  made  at  varying  frequency  and  const, 
total  capacitance,  is  proposed  for  calculating  the  true 
val.  of  the  capacitance  of  a  cell  used  in  measuring 
the  dielectric  const,  of  liquids  of  low  conductance. 

E.  S.  H. 

Dipole  moments  of  unsaturated  compounds. 
II.  M.  Gorman,  R.  M.  Davis,  and  P.  M.  Gross 
(Physikal.  Z.,  1938,  39,  181 — 185). — The  dipole 
moments  of  CPh2ICMe2,  C2H3Ph,  p-bromostyrene  (I) 
(high-  and  low-m.p.  isomerides),  and  CPhJCI  in  C6H6 
and  CC14  have  been  determined.  The  assumption 
that  the  CH  group  adjacent  to  a  double  or  triple 
linking  has  a  group  moment  of  which  the  positive  end 
is  directed  towards  the  C  atom,  and  not,  as  in  the 
case  of  aliphatic  CH  groups,  towards  the  H,  has  been 
found  to  apply  in  the  above  cases.  Assuming  the 
correctness  of  this,  the  configurations  of  the  two 
isomerides  of  (I)  are  deduced.  -  A.  J.  M. 

•  r  r  .  ,  • 

Dielectric  constants  of  <o-hydroxydecanoic 
acid  polymerides.  J.  Wyman,  jun.  (J.  Amcr. 
Chem.  Soc.,  1938,  60,  328—329). — Polarisation 

measurements  of  the  polymerides  of  average  mol. 
wt.  1715 — 28,650  show  no  anomalous  dispersion  up 
to  frequencies  of  4*8  X  107  cycles  per  sec.  The 
polarisation  per  g.  is  independent  of  the  size  of  the 
polymeride  and  can  be  calc,  oh  the  assumption  that 
the  polarisation  of  each  mol.  is  the  sum  of  the 
polarisations  of  the  polar  groups  contained.  It 
appears  that,  owing  to  free  rotation  about  the 
intervening  C’C  linkings,  each  polar  group  orients  in 
the  field  without  restriction  from  the  rest  of  the  mol. 

E.  S.  H. 

Comparison  of  dielectric  properties  of  starch 
and  cellulose  triacetates  and  those  of  benzene 
solutions  of  tribenzylcellulose  and  cellulose 
tripalmitate.  - 1.  Sakurada  and  S.  Lee  (Kolloid-Z., 
1938,  82,  67—72;  cf.  A.,  1935,  1319).— The  dipole 
moments  of  starch  and  cellulose  triacetates  are 
identical  at  any  temp,  between  10°  and  50°,  whence 
it  is  inferred  that  the  val.  of  this  const,  is  a  property 
of  the  glucose  unit  and  independent  of  both  the 
nature  of  the  glucoside  linkage  and  the  degree  of 
polymerisation.  The  mol.  polarisation  of  starch 
triacetate  and  of  cellulose  tripalmitate  is  independent 
of  concn.,  whilst  that  of  tribenzylcellulose  decreases 
with  increase  of  concn.  **  •  :  -  F.  L.  U. 


Dependence  on  temperature  of  dipole  moments 
of  cellulose,  cellobiose,  and  glucose  acetates. 
S.  Lee  and  I.  Sakurada  (Kolloid-Z.,  1938,  82, 
72 — 75). — Vais,  of  e  in  the  range  20 — -50°  are  given 
for  C6H6  or  CHC13  solutions  of  fully  acetyl ated 
glucose,  cellobiose,  and  cellulose.  The  dipole  moments 
in  CHC13  solution  at  20°  and  50°,  respectively,  referred 
to  1  glucose  unit,  are  :  (3-glucose  penta-acetate  2*256, 
2-400 ;  a-cellobiose  octa-acetate  1*957,  2-18 ;  cellulose 
triacetate  1*761,  1*93,  all  x  10~18.  The  increase  of  e 
with  rising  temp,  in  all  three  is  attributed  to  hindrance 
of  the  free  rotation  of  the  Ac  groups.  F.  L,  U. 

Dependence  of  double  refraction  of  crystals  on 
temperature.  F.  K.  Drescher-Kaden,  S.  Heller, 
and  van  Look  (Eaturwiss.,  1938,  26,  105 — 106). — A 
self-recording  apparatus  for  the  determination  of  the 
effect  of  temp,  on  double  refraction,  using  a  photo-cell 
and  cathode-ray  tube,  is  described.  A.  J.  M. 

Rotatory  power  of  mixtures  of  ascorbic  acid 
and  sodium  hydroxide. — See  A.,  1938,  II,  124. 


Electrical  Kerr  effect  and  state  of  order  in 
liquid  and  gaseous  carbon  dioxide.  L.  H. 

Borciiert  (Physikal.  Z,,  1938,  39,  156 — 166). — The 
Kerr  effect  has  been  determined  for  liquid  and  gaseous 
C02,  the  results  for  the  gas  above  the  crit.  temp, 
agreeing  with  the  Langevin-Born  orientation  theory 
up  to  the  crit.  density.  The  results  for  liquid  C02  in 
the  neighbourhood  of  the  crit.,  point  also  deviate 
comparatively  slightly  from  the  Langevin  theory. 
With  increasing  density  and  decreasing  temp,  the 
deviations  in  both  the  gaseous  and  liquid  state  are 
greater.  This  is  due  to  denser  packing  and  the 
consequent  anisotropy  of  the  internal  field.  The 
deviations  in  the  neighbourhood  of  the  crit.  point 
indicate  the  existence  of  complex  formation  of  the 
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in  agreement  with  other  physical 


properties  of  C02.  A.  J.  M. 

Diamagnetic  polarisability  of  the  benzene 
molecule.  H.  Konig  (Z.  Physik,  193S,  108,  391— 
394). — From  measurements  of  the  Cotton-Mouton 
const,  in  C6Hc  vapour,  the  diamagnetic  polaris¬ 
ability  is  calc,  and  vals.  for  magnetic  anisotropy  are 
compared  with  those  on  liquid  CGH6  of  other  authors. 
Discrepancies  are  ascribed  to  association  and  intermol. 
action  generally.  L.  G.  G. 

Birefringence  of  an  atomically  stratified 
medium.  J.  Weigle  (Arch.  Sci.  phys.  nat.,  1937, 
[v],  19,  Suppl.,  137 — 140). — Mathematical. 

L.  S.  T. 

Magnetic  birefringence  of  aromatic  com¬ 
pounds  in  the  molten  state.  W.  J.  John  (Trans. 
Faraday  Soc.;  *  1938,  34,  275 — 278).— Data  are  re¬ 
corded  for  C6H6,  p-C6H4CL>,  p-C6H4Br2,  Ph2,  (CH2Ph)2, 
salol,  COPh2,  diphenylene  oxide,  and  C10H8.  The 
variation  of  the  vals.  with  the  no.  of  C6  rings  in  the 
mol.  is  in  accordance  with  the  rule  of  Chinchalkar 
and  Mahajan  (A.,  1936,  271,  1447).  E.  S.  IL 

Magnetic  double  refraction  of  organic  liquids 
and  their  vapours.  H.  Konig  (Ann.  Physik,  1938, 
[v],  31;  289— 314).— The  magnetic  double  refraction 
of  C6H6  vapour  has  been  measured  at  pressures  -from 
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1  to  4-5  atm.  and  temp,  from  90°  to  150°.  The 
Cotton-Mouton  const,  has  mean  val.  2-5  X  10^15d: 
6%  at  90°  and  760  mm.  The  mol.  Cotton-Mouton 
const.,  which  is  so  defined  as  to  be,  at  a  given  temp., 
independent  of  density  and  refractive  index,  is,  for 
C6H6  vapour,  2-04  times  that  of  the  liquid.  The 
variation  of  the  const,  with  temp,  is  discussed. 
Results  are  interpreted  on  the  basis  of  the  orientation 
theory.  The  magnetic  double  refraction  of  PhN02 
vapour  is  very  small  and  the  mol.  Cotton-Mouton 
const,  is  <  that  of  the  liquid.  O.  D.  S. 

Constitution  of  the  nitrosopentamminecobalt 
salts.  (Mrs.)  J.  L.  Milward,  W.  Wardlaw,  and 
W.  J.  R.  Way  (J.C.S.,  1938,  233 — 236;  cf.  Sidgwick 
and  Bailey,  A.,  1934,  833). — The  black  compound 
[5NH3CoNO]C12,0*5H2O  is  paramagnetic  with  Weiss 
magneton  no.  8-32,  whilst  the  red  compound 
[5NH3CoNO](NO3)2,0-5H2O  is  diamagnetic.  It  is 
probable  that  the  red  series  of  nitrosopentammine¬ 
cobalt  salts  are  true  nitroso-derivatives  with  formula 
[NO-Co.5NH3]X2  whilst  the  black  series  have,  a 
structure  in  which  the  NO  group  resonates,  giving 
rise  to  the  two  forms  : 

[5NH3,Co — N  6]X«>  and  [5NH3,Co=N=0]Xo. 

O.  D.  S. 

Resonance  and  mesomerism.  C.  K.  Ingold 
(Nature,  1938,  141,  314 — 318). — An  outline  of  the 
theory,  and  its  application  to  some  examples. 

L.  S.  T. 

Interatomic  distances  in  simple  polyatomic 
molecules.  G.  B.  B.  M.  Sutherland  (Trans. 
Faraday  Soc.,  1938,  34,  325 — 335). — Vais,  for  interat. 
distances  in  Me  halides  derived  from  a  crit.  re¬ 
examination  of  available  spectroscopic  data  are  : 
C— F  1  *385 i 0-004,  C— Cl  l-66±0-05,  C—Br  l-88± 
0-08,  C — I  2-07:^0*16  A.  These  vals.  are  <  those 
obtained  by  the  electron-diffraction  method.  Compar¬ 
ison  of  the  force  eonsts.  characteristic  of  the  C- 
halogen  linking  in  these  mols.  with  those  in  the  C 
tetrahalides  show's  that  the  C-halogen  distance  is 
increased  in  the  tetrahalides,  again  in  disagreement 
with  electron-diffraction  results.  The  dimensions  of 
the  Me  group  appear  hardly  to  vary  in  passing  from 
MeF  to  Mel.  "  E.  S.  H. 

Predissociation  of  isotopic  molecules.  E.  Ols- 
son  (Z.  Physik,  1938,  108,  322 — 325). — Theoretical. 
According  to  classical  calculations,  the  boundary 
curves  for  predissociation  of  isotopic  mols.  should 
correspond,  but  this  is  not  confirmed  experimentally 
(A1H/A1D).  Deviations  from  equality  are  in  agree¬ 
ment  with  the  quantum  mechanical  formula  of 
Kronig  (A.,  1930,  981).  L.  G.  G. 

Bond  force  constants  and  vibrations  of  tetra- 
methylmethane  and  tetramethylsilicon.  F.  T. 
Wall  and  C.  R.  Eddy  (J.  Chem.  Physics,  1938,  6, 
107). — Calculations  by  means  of  a  rigorous  and  an 
approx,  method  are  in  good  agreement  with  observed 
vals.  of  frequencies.  W.  R.  A. 

Internal  free  rotation  in  hydrocarbons.  G.  B. 
Kistiakowsky  and  E.  B.  Wilson,  jun.  (J.  Amer. 
Chem.  Soc.,  1938,  60,  494 — 495). — Polemical  (cf.  A., 
1938,  I,  71).  Preponderant  evidence  is  for  strongly 
hindered  rotation.  E.  S.  H. 


Separate  regions  of  science  and  practice. 
Remarks  on  atomic  volume  curve.  W.  Klemm 
(Chem.-Ztg.,  1938,  62,  97 — 100). — A  discussion  of  the 
at.  vols.  of  the  elements  in  the  light  of  modern  views 
on  electronic  structure.  L.  S.  T. 

Units  in  chemico-physical  and  physico-chemi¬ 
cal  units.  K.  Butkov  (Physikal.  Z.  Sovietunion, 
1937,  12,  485 — 4S8). — Textual  errata  are  cited  and  a 
plea  is  made  for  dimensional  precision.  I.  McA. 

Van  der  Waals  forces  between  symmetrical 
rotators.  K.  G.  Carroll  (Physical  Rev.,  1938,  [ii], 
53,  310 — 312). — Mathematical.  The  calculations  of 
Margenau  (cf.  A.,  1937,  I,  349)  on  the  first-order 
perturbation  energy  between  symmetrical  top  mols. 
is  extended  to  the  second-order  perturbation  to  the 
Van  der  Waals  forces.  Results  show  that  this  effect 
is  negligible  in  line  broadening.  N.  M.  B. 

Dissociation  scheme  of  some  metallic  hydrides. 
R.  Schmid  and  L.  Gero  (Naturwiss.,  1938,  26, 108). — 
In  the  spectra  of  many  metallic  hydrides  there  are  2 
terms  which  are  difficult  to  place  in  present  dis¬ 
sociation  schemes.  If  the  scheme  of  term  combin¬ 
ations  is  started  lower  these  difficulties  disappear, 
and  all  dissociation  phenomena  indicated  by  the 
spectra  of  hydrides  and  deuterides  of  elements  in  the 
second  and  third  columns  of  the  periodic  table  can  be 
explained.  A.  J.  M. 

Quantum  theory  of  LiH>.  G.  S.  Gordadse 
(Physikal.  Z.  Sovietunion,  1937,  12,  426 — 434;  cf. 
Knipp,  A.,  1936,  781). — An  application  both  of 
previous  mathematical  technique  (A.,  1936,  667)  and 
of  the  Heitler-London  method  shows  the  system  to  be 
unstable.  I.  McA. 

Potential  energy  curve  of  the  excited  state  of 
LiH.  E.  J.  Rosenbaum  (J.  Chem.  Physics,  1938,  6, 
16 — 18). — Mathematical.  W.  R.  A. 

Intermolecular  coupling  of  the  second  type  in 
liquids.  A.  Piekara  (Z.  Physik,  1938,  108,  395 — 
400). — Theoretical.  L.  G.  G. 

Kinetic  theory  and  electrical  properties  of 
liquids.  J,  I.  Frenkel  (Bull.  Acad.  Sci.  U.R.S.S., 
1937,  S6r.  Phys.,  287— 327).— The  effects  of  heat 
motion  and  mol.  rotation  in  liquids,  binary  and  dipole 
crystals  on  distant  and  local  order  is  discussed.  A 
theory  of  orientational  fusion  (disappearance  of 
ordered  orientation  of  the  mols.  while  their  centres  of 
gravity  remain  regularly  distributed)  and  fusion  (dis¬ 
appearance  of  distant  order  and  retention  of  local 
order)  is  put  forward.  The  electrical  conductivity  of 
ionic  crystals  is  due  entirely  to  the  most  mobile  ion, 
and  viscosity  to  the  least.  Debye’s  theories  of  the 
dielectric  losses  in  glasses  containing  a  small  no.  of 
metallic  ions,  dipole  liquids,  and  crystals  are  criticised. 

F.  J.  L. 

Absorption  and  dispersion  in  paramagnetic 
crystals  under  alternating  magnetic  fields. 
R.  de  L.  Kronig  (Physica,  1938,  5,  65 — 80). — Theory 
previously  developed  (cf.  A.,  1937,  I,  20)  is  extended 
in  the  light  of  new  data  for  paramagnetic  alums  in 
high-frequency  fields.  N.  M.  B. 

Probability  of  transference  of  vibrational 
energy  on  collision  of  carbon  dioxide  molecules 
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with  molecules  of  admixed  gases.  I.  M.  Metter 
(Physikal.  Z.  Sovietunion,  1937,  12,  233 — 234). — 
The  effect  of  dipole  moment-  and  the  chemical  relation¬ 
ship  of  the  admixed  gas  to  C02  on  the  transference 
.-of  vibrational  energy  on  collision  between  mols.  was 
investigated  by  examining  the  dispersion  of  supersonic 
waves  in  C02  mixed  with  H20  vapour,  CO,  NO,  and 
N2.  Chemical  relationship  between  admixed  gases 
and  C02  is  the  deciding  factor  in  the  probability  of 
energy  exchange.  The  decrease  in  the  probability  is 
parallel  to  the  heat  evolved  in  the  possible  reactions 
between  C02  and  the  admixed  gases.  •  A.  J.  M. 

Determination  of  the  range  of  the  forces 
between  the  lattice  units  in  homopolar  crystals 
from  the  form  of  crystal  growth.  I.  N.  Stranski 
(Z.  physikal.  Chem.,  1938,  B,  38,  451 — 460). — An 
apparatus  for  measuring  the  rate  of  growth  of  a  single 
crystal  of  Cd  from  the  gas  phase  is  described.  The 
application  of  such  measurements  to  the  determin¬ 
ation  of  interat.  forces  in  the  cryst.  lattice  is  discussed. 

H.  J.  E. 

Approximate  quantum-mechanical  treatment 
of  the  electrons  in  a  crystalline  lattice.  0. 

Klein  (J.  Phys.  Radium,  1938,  [vii],  9,  1 — 12). — 
Mathematical.  The  integration  of  the  Schrodinger 
equation  for  a  periodic  field  of  force  in  one  dimension 
is  discussed,  leading  to  an  approx,  determination  of 
the  Brillouin  zones.  Another  form  of  the  equation  is 
discussed  whereby  the  problem  is  reduced  from  one  of 
three  dimensions  to  one  of  one  dimension.  The  method 
is  applied  to  the  problem  of  interaction  of  electrons 
in  the  cryst.  lattice.  W.  R-.  A. 

Extension  of  the  Macleod  equation.  D.  T. 

Lewis  (J.C.S.,  1938,  261 — 264). — Theoretical.  It  is 
suggested  that  the  Macleod  const,  is  a  function  of 
crit.  temp.  A  linear  relation  exists,  for  compounds  of 
similar  constitution,  between  the  parachor  and  the 
crit.  temp.,  b.p.,  and  molal  heat  of  vaporisation. 
Deviations  from  this  rule  are  ascribed  to  association. 

0.  D.  S. 

Parachor  of  hexamethylenetetramine  (uro- 
tropine).  T.  C.  Huang,  M.  Y.  Peng,  K.  S.  Hu,  and 
P.  P.  T.  Sah  (J.  Amer.  Chem.  Soc.,  1938,  60,  489). — 
The  val.  determined  in  aq.  solution  at  20 — 45°  is 
315-2.  -  ,  E.  S.  H. 

Calculation  of  dimensions  of  micelles  of 
thread-like  substances  from  the  interference  of 
X-rays  refracted  at  smallest  angles.  0.  Kratky 
(Naturwiss.,  1938,  26,  94). — When  a  bundle  of 
cellulose  threads  is  irradiated  with  X-rays  a  diffuse 
interference  is  found  near  the  centre.  The  mean  size 
of  the  micelle  can  be  calc,  from  determinations  of 
intensity  within  this  interference  area.  A.  J.  M. 

Conditions  at  the  limits  in  the  problems  of 
diffraction  by  periodic  media.  J.  Patry  and 
J.  Weigle  (Arch.  Sci.  ph}^s.  nat.,  1937,  [v],  19, 
SuppL,  140 — 142). — Theoretical.  L.  S.  T. 

Bragg  reflexion  on  a  medium  disturbed  by 
ultra-sound.  .  R.  Extermann  and  J.  Weigle  (Arch. 
Sci.  phys.  nat.,  1937,  [v],  :19,  SuppL,  142: — 144). — - 
Theoretical.  L.  S.  T. 

Scattering  of  X-rays  by  crystals  in  the  neigh¬ 
bourhood  of  the  Curie  point.  L.  Landau  (Physi- 
p  (a.,  i.) 


kal.Z.  Sovietunion,  1937,12, 123 — 137). — Theoretical. 
Expressions  for  the  coherent  and  incoherent  scatter¬ 
ing  of  X-rays  at  crystals  near  the  Curie  temp,  are 
derived.  The  effect  of  temp,  on  the  intensity  of  the 
scattering  was  calc.,  and  the  intensity  distribution  in 
the  spots  of  the  Laue  diagram  and  the  rings  of  the 
Debye-Scherrer  diagram  was  determined. 

A.  J.  M. 

Non-characteristic  white  and  black  lines  in 
X-ray  spectra  obtained  by  diffraction  in  crystals . 

(Mlle.)  Y.  Cauchois  and  H.  Hulubei  (Compt.  rend., 
1938,  206,  181 — 184). — The  formation  by  reflexion 
of  certain  lines  characteristic  of  the  crystal  grating, 
and  independent  of  the  nature  of  the  anticathode,  is 
discussed.  A.  J.  E.  W. 

...  Indirect  excitation  and  exclusion  rules  [in 
X-ray  crystal  analysis].  E.  Brandenberger  (Z. 
Krist.,  1937,  97,  476—^484). — Theoretical.  Lattice- 
structural,  metrical,  and  physical  factors  are  involved 
in  the  simulation  of  forbidden  reflexions  by  indirect 
excitation  (Renninger,  A.,  1937,  I,  117,  446).  This 
phenomenon  may  affect  the  validity  of  zonal  and 
serial  space-group  criteria,  but  not  of  those  of  trans¬ 
lation  groups.  Conditions  for  its  occurrence  are 
analysed  and  procedure  is  given  for  its  recognition; 
it  may  be  avoided  by  the  use  of  fine-grained  powder. 

I.  McA. 

X-Ray  determination  of  grain-size  in  metal 
foil.  A.  Kochendorfer  (Z.  Krist.,  1937,  97, 
469 — 475). — Approx,  theory  developed  for  a  thin 
ribbon  foil  of  small  extent,  examined  by  the  Debye- 
Scherrer  method,  is  applied  in  the  Laue  expression  to 
yield  a  formula  giving  the  width  of  a  diffraction  line 
as  a  function  of  grain-size,  width  of  ribbon,  angle  of 
incidence  of  X-ray  beam,  reflecting  plane,  and 
apparatus  and  other  consts.  Theory,  tested  on 
powdered  Fe,  confirmed  results  by  Brill’s  method  to 
2%.  Concordant  results  averaging  23, 22,  and  18  ni(x. 
respectively  were  obtained  from  the  fractured  edges 
of  scrap  Cu,  Cu-Ni,  and  Cu-Ag  foil.  I.  McA. 

Effect  of  temperature  on  the  atomic  distribu¬ 
tion  in  liquid  sodium.  F.  H.  Trimble  and  N.  S. 
Gingrich  (Physical  Rev.,  1938,  [ii],  53,  278 — 281). — 
X-Ray  diffraction  patterns  of  liquid  Na  were  obtained 
at  eight  temp,  in  the  range  100 — 400°  with  mono¬ 
chromatic  Mo  Ka  radiation,  and  at.  distribution 
functions  were  obtained  by  Fourier  analysis  of  the 
100°  and  400°  intensity  curves.  At  400°  the  first 
concn.  of  atoms  about  any  atom  occurs  at  a  distance 
of  3 >90  a.,  and  the  second  at  about  7-2  a.  At  100°  the 
distance  of  closest  approach  of  the  atoms  is  3*83  a. 

N.M.B. 

Nucleus  formation  in  recrystallisation.  VI. 
Dependence  of  the  rate  of  nucleus  formation  on 
the  temperature.  M.  Kornfeld  and  V.  Pavlov 
(Physikal.  Z.  Sovietunion,  1937,  12,  301 — 306;  cf. 
A.,  1937,  I,  349).— An  A1  wire  was  glowed  for  2  hr. 
at  420°,  deformed  by  extension,  allowed  to  relax  at 
320°  for  20  hr.,  and  the  nuclei  on  recryst.  were 
studied.  The  log  of  the  velocity  of  nuclear  formation 
is  not  a  linear  function  of  l/T.  R.  S.  B. 

Existence  of  crystallisation  nuclei  above  the 
f  ,p.  and  the  structure  of  liquids.  V.  Danilov  and 
V.  Neumark  (Physikal.  Z.  Sovietunion,  1937,  12, 
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313 — 323). — The  relation  between  the  supercooling 
of  H20,  Hg,  Bi,  and  Sn  and  the  previous  temp,  of 
heating  has  been  studied ;  it  could  not  be  correlated 
with  structural  changes  in  the  liquid  as  revealed  by 
X-rays.  *  R.  S.  B. 

*  ■  .  ’  i 

Rontgenographic  investigation  of  simple 
liquids  and  double  liquid  systems.  V.  I. 
Danilov  (Bull  Acad.  Sci.  U.R.S.S.,  1937,  S6r.  Phys., 
377 — 378).- — The  co-ordination  of  atoms  in  liquid  Pb 
and  Bi  is  due  to  the  same  forces  which  exist  in  the 
solid  state.  Eutectic  aq.  NaCl  and  LiCl  at  —15°  to 
—  20°,  and  the  eutectic  alloys  Bi-Pb  and  Bi-Sb,  have 
been  examined  and  regions  with  the  structure  of 
each  of  the  components  have  been  found. 

F.  J.  L. 

Crystallisation  of  supercooled  sulphur  in  a 
magnetic  field.  V.  V.  Kondoguri  (Physikal.  Z. 
Sovietunion,  1937,  11,  571 — 575). — A  magnetic  field 
applied  parallel  to  a  layer  of  supercooled  S  increases 
the  no.  of  crystallisation  centres.  A  field  perpendi¬ 
cular  to  the  layer  decreases  the  no.  The  curve 
between  temp,  and  no.  of  crystallisation  centres  is 
completely  altered  when  the  magnetic  field  is  applied, 
the  max.  and  min.  occurring  at  different  temp.  The 
effect  was  most  marked  with  thinnest  layers  (0  02mm.). 

A.  J.  M. 

Mosaic  structure  of  rock-salt.  D.  B.  Gogo- 
beridse  (Physikal.  Z.  Sovietunion,  1937,  11,  621— 
626). — The  mosaic  structure  of  rock-salt  has  been 
investigated  by  X-rays.  It  is  due  to  the  formation  of 
layers  which  are  rotated  with  respect  to  each  other. 
The  phenomenon  of  asterism  was  observed  with  thick 
crystals  with  wide  clefts.  A.  J.  M. 

Anode  dendrites  in  crystals  of  alkali  halides. 
S.  Arzibischev  and  B.  Vesker  (Physikal.  Z.  Soviet- 
union,  1937,  11,  627— 635).— Easily  fusible  metals 
form  liquid  dendrites  when  placed  in  rock-salt  or 
artificial  sylvine  and  heated  (600 — 740°)  and  made  the 
anode  in  electrolysis  of  the  crystal.  The  dendrites  are 
described  in  the  case  of  Pb,  Mg,  Te,  Sb,  Bi,  Sn,  Th, 
Cd,  A1  •  Mn,  and  Cu.  Ag,  Au,  Be,  Sr,  Se,  and  Ca  gave 
no  dendrites.  In  the  case  of  Te  and  Bi  the  dendrites 
consisted  of  metallic  particles  oriented  in  a  definite 
manner  in  the  crystal.  The  effect  of  U  and  F  electrons 
on  the  dendrite  formation  is  examined.  The  presence 
of  U  centres  had  no  effect  on  the  formation  of  dendrites 
with  Pb,  but  F  centres  accelerated  their  formation 
with  Pb,  and  retarded  it  with  Te.  A.  J.  M. 

Structure  of  germanous  iodide.  H.  M,  Powell 
and  F.  M.  Brewer  (J.C.S.,  1938,  197 — 19S).— A 
modified  method  of  preparing  GeL  is  described.  The 
crystal  structure  is  of  the  C.6  type,  and  the  radius  of 
the  Ge”  ion  for  the  NaCl  type  of  structure  is  estimated 
to  be  0*98  a.  'v  O.  D.  S. 

BaCdCl4,4H20  and  its  suggested  isomorphism 
with  BaPt(CN)4,4H20.  F.  M.  Quodling  and 
D.  P.  Mellor  (Z.  Krist.,  1937,97,  522—523;  cf.  A., 
1937,  I,  173).— BaCdCI4,4H20  is  not  isomorphous 
with  the  monoclinic  BaM(GN)4,4H20  (M  ==- Pt,  Pd,  or 
NiJJ  otherwise  square- co-ordinated  [CdCl4]~  is  implied ; 
twinning  by  reflexion  in  (010)  occurs.;  :  The  triclinio 
nature  of  the  former,  determined  by  crystallographic 


and  X-ray  data,  is  confirmed:  optically ;  differences 
in  habit,  cleavage,  and  double  refraction  are  marked. 

I.  Me  A. 

Crystals  of  CuS04,5D20  and  CaS04,2D20. 
P.  P.  Budnikov  and  L.  S.  Palatnik  (J.  Phys.  Chem. 
Russ.,  1937,  10,  719 — 724). — The  X-ray  patterns  of 
CuS04,5D20  and  CuS04,5H20,  and  of  CaS04,2L>20 
and  CaS04,2H20,  are  identical.  CaS04,2D20  loses 
water  at  107°  more  rapidly  than  CaS04,2H2U. 

J.  J.  B. 

Lattice  constants  of  alums  with  heavy  and 
light  water  of  crystallisation.  E.  Saur  (Z.  Krist., 
1937,  97,  523 — 525). — -In  disagreement  with  Ernst  for 
the  .  selenates,  powder  X-radiograms  show  that 
complete  D20-H20  substitution  has  no  effect 
on  the  lattice  consts.  for  KCr(Se04)o,12H20  and 
U02(N03)2,6H20  (tor-0*l%),andforKCf(SO4)2,12H2O 
and  KA1(S04)2,12H20  (to  0’03%).  This  does  not 
imply  that  the  H20  and  D20  mols.  are  equidistant  from 
the  metal  atoms.  I.  McA.: 

Migration  of  foreign  ions  in  crystals  of  alkali 
halides.  S*  A.  Arzibischev  (Physikal.  Z.  Soviet- 
union,  1937,  11,  636 — 646).— The  mechanism  of 
dendrite  .  formation  at  the  anode  in  electrolytic 
experiments  with  rock-salt  and  sylvine  (see  above) 
is  considered.  The  mechanism  of  movement  of  ions 
through  the  costal  lattice,  the  latter  remaining 
undistorted,  is  also  considered.  A.  J.  M. 

Anhydrous  ferric  silicate.  S.  E.  Sterzel  and 
J.  Linden  (Jernkont.  Ann.,  1937,  121,  660 — -661). — 
Debye-Scherrer  diagrams  of  the  product  formed  by 
heating  Fe2Si04  in  02  at  900°  and  1300°  showed  the 
presence  of  Feo03  and  Si02,  but  not  Fe111  silicate. 

M.  H.  M.  A.  , 

X-Ray :  analysis  of  the  structure  of  glasses. 
A.  A.  Lebedev  (Bull.  Acad.  Sci.  U.R.S.S.,  1937,  S6r. 
Phys',  3S1 — 389).— The  view  that  the  crystallites  in 
vitreous  Si02  are  either  cristobalite  or  tridymite  is 
supported ;  the  size  is  of  the  order  of  10 — 12  a. 
depending  on  the^mode  of  prep,  and  heat-treatment. 
Soda  glass  (23%  Na20)  heated  to  300°  and  then 
allowed  to  cool  shows  linear  residual  changes  in 
refractive  index  at  temp,  corresponding  with  the 
transformations  of  cristobalite  and  tridymite. 

F.  J.  L. 

Structure  of  silica  glass  by  X-ray  diffraction 
studies,  B.  E.  Warren  and  J.  Biscoe  (J.  Amer. 
Ceram.  Soc.,  1938,  21,  49 — 54). — The  random  net¬ 
work  theory  of  the  glassy  structure  is  consistent  with 
the  experimental  facts  that  (1)  the  Fourier  analysis 
indicates  that  each  Si  is  tetrahedrally  surrounded  by 
4  O  and  each  O  is  shared  between  2  Si,  (2)  the  absence 
of  small-angle  scattering  indicates  the  absence  of 
discrete  particles  which  accounts  for  the  liquid-like 
continuity  of  structure,  (3)  the  pattern  can  be  explained 
by’ the  presence  of  cristobalite  crystals  only  if  they 
are  smaller  than  8  a.  and  distorted.  J.  A.  S. 

X-Ray  investigation  of  crystals  of  p-amino- 
benzoic  acid.  Space-group.  M.  Prasad,  M.  R. 
Kapadia,  and  V.  C.  Thakar  (J.  Indian  Chem.  Soc., 
1937,  14,: *667 ? — 669) .-—Recorded  data  are  :  a  1 2 46 , 
b  8-61,  c  6-30  A.,'  space-group  C^.  j  r  -  \  .  E.  S.  H.  ^ 
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Structure  of  aromatic  compounds.  II.  Benzil. 
K.  Banerjee  and  K.  L.  Sinha  (Indian  J.  Physics, 
1938,  11,  409 — 415). — The  space-groups  of  the  two 
enantiomorphic  crystal  forms  are  .DaGg^  and  DgC3l2. 
The  mol,  plane  of  each  mol.  is  inclined  to  the  triad 
axis  at  13°  ;  the  three  mols.  are  parallel  to  the  three 
basal  axes  and  are  arranged  spirally  about  a  threefold 
screw-axis.  N.  M.  B. 

Liquid-crystalline  and  solid  forms  of  ethyl 
7>-anisyHdeneaminocinnamate ,  c1s>h19o3n.  d. 
VORLANDER,  Ri  WlLKE,  H.  HEMPEL,  U.  HABERLAND, 
and  J.  Pis oher  (Z.  Krist.,  1937.  97,  485 — 503 ;  cf.  A., 
1933,  1107,  1108  ;  1937,  I,  403).— Two  cryst.  (S)  and 
three  liquid-cryst.  (C)  forms  exist.  The  scheme  : 

130°  118°  91°  84° 

Liquid  Gi  Cn  Qiu  Si  Sn  and 
iog°  ;  .  • 

C1Ti  ->  Sn  £7n  is  confirmed  (in  reply  to  criticism) 

;by  careful  prep,  and  measurements  of  d,  rh  and 
particularly  of  optical  properties,  varying  temp;  and 
conditions  of  specimen.  CU1  may  be  unnoticed  in  thin 
layers.  ,  •  '  I.’McA. 

X-Ray  adventures  among  the  proteins  .  W.  T. 
Astbury.  (Trans.  Faraday  Soc.,  1938,  34,  378 — 388). 
—A  lecture.  E.  S.  H. 

X-Ray  studies  of  the  action  of  sodium  sulphide 
on  cellulose.,.  I.  Sakurada  and  J.  Matusita  (Bull. 
Inst.  Phys.  Chem.  Res.  Japan,  1937,  16,  1437—1441). 
—The  X-ray  diagram  of  cellulose  is  unaltered  by  the 
action  of  15  wt.-%  aq.  Na2S  at  room  temp..:  With 
18*5  wt.-%  Na2S  (saturated:  solution)  the  diagram 
corresponds  with  that  of  a  mixture  of  Na-cellulose  I 
and  natural  cellulose.  On  washing  the  product  of  the 
action  of  Na2S  with  EtOH  the  mixture  changes  to  Na- 
cellulose  III'  and  cellulose,  and  on  washing  with  H20 
to  hydrated  and  natural  cellulose.  Cellulose  hydrate 
with  18*5  wt.-%  Na0S  gives  Na-cellulose  I. 

R.  S.  B. 

Structure  of  macromolecules  of  caoutchouc 
and  cellulose. .  H;  Staudinger  (Chem.-Ztg.,  1938, 
62,  117— 119).— A  lecture.  E.  L.  U. 

Crystal  structure  of  cellulose  and  rubber. 
H..  Mark  and  .K.  H.  Meyer  (Z,  physikal.  Chem., 
1938,  B,  38,  395^399). — A  reply  to  criticisms  by 
Sauter  (cf.  A.,  1937,  I,  554).  H.  J.  E. 

.  Determination  of  molecular  structure  of  the 
vapours  of  zinc  iodide  and  cadmium  iodide  by 
electron  diffraction 0 ,  Hassee  and  L.  C.  Stromme 
(Z.  physikal.  Chem.,  1938,  B,  38,  466 — 468). — The 
mols.  are  linear  and  symmetrical,  with  the  interat. 
distances;  .  Zn — I,  2*423±0*02,  Cd — I  =  2*5964; 

0'02 a." 7  v  h.  j. e.  : 

Electron-diffraction  investigation  of  the  mole¬ 
cular  structures  of ;  keten  and  thiophosphoryl 
chloride.  J.  Y.  Beach  and  D.  P.  Stevenson 
(J.  Chem.  Physics,.  1938,  6,  75— 80).— Electron 
diffraction  photographs  of  gaseous  keten  and  PSC13 
have  been  interpreted  both  by,  the  visual  and  by  the 
radial  distribution  methods.  For  keten,  by  assuming 
a  C— H  distance  of  1-07  A. -and  the  tetrahedral  angle, 
the  distances  G—C  (1*35  a.)  and  C — 0  (1*17  a.)  have 
been  calc.  Eor  PSC13  the  following  vals.  are  given : 
P— Cl  :===  2r04  a..;  .  P— S  =  1*94  A. ;  angle  Cl-P-Cl  = 
107°.  The  results  are  discussed  in  terms  of  covalent 


radii  and  the  resonance  of  mols.  among  several 
electronic  structures.  W.  R.  A, 

Electron-diffraction  investigation  of  the  mole¬ 
cular  structures  of  isobutane,  tert* -butyl  chloride, 
and  tert.-butyl  bromide.  J.  Y.  Beach  and  D.  P. 
Stevenson  (J.  Amer.  Chem.  Soc.,  1938,  60,  475 — 
481). — The  C-C-C  angles  for  fso-C4H10,  BuYCl,  and 
BuyBr,  respective^,  are  113°  30'±2°,  111°  30'±2o, 
and  111°  30'±2°.  Interat.  distances  are  :  C — C 
1*54 ±0*02,  C— Cl  1*78±0*03,  C— Br  1*92±0*03a. 
The  steric  repulsions  between  H  and  halogen  have  been 
calc,  and  compared  with  electrostatic  interactions. 

E.  S.  H. 

Electron-optical  image  of  the  cathode  in  a 
gaseous  discharge.  H.  Mahl  (Ann.  Physik,  fv], 
31,  425  442). — Conditions  are  discussed  for  the 

production  of  a  clear  image  when  the  object  in  an 
electron  microscope  is  a  metal  cathode  excited  by 
bombardment  with  positive  ions  from  .  a  gaseous 
discharge  within  the  microscope.  Clear  images  are 
obtained  with  an  auxiliary  magnetic  field  at  a  lower 
discharge  potential  than  in  the  absence  of  field. 

:  0.  D.  S. 

Limit  of  the  resolving  power  of  the  electron 
microscope.  M.  von  Ardenne  (Z.  Physik,  1938, 
108,  338 — 352). — The  effect  on  resolution  of  diffraction 
at  the  object,  of  the  influence  of  space  charge  on  the 
path  of  the  radiation,  of  error  at  the  objective  dia¬ 
phragm,  of  chromatic  radiation  due  to  electron  velocity 
distribution  at  the  source,  of  scattering  at  the  object, 
and  of  stray  magnetic  fields  is  discussed  critically. 

'  -  , .  ’  V  .  L.  G.^G. 

Electron-optical  observation  of  the  transition 
of  a-  into  p-zirconium.  W.  G.  Burgers  and 
j.  J.  A.  Ploos  van  Amstel  (Nature,  1938, 141,  330). 
— Photographs  of  electron- emission  patterns  of  a-Zr 
at  a  cathode  temp,  of  600°,  and  of  p-Zr  at  1100° 
show  that,  as  in  the  case  of  martensite,  a  Widmann- 
statten  texture  is  exhibited  by  a- crystallites  formed 
from  the  p-phase.  On  retransformation  into  the  p- 
state,  the  original  crystallites  reappear.  This  be¬ 
haviour,  which  differs  from  crystal  growth  observed 
on  transition  of  a-  to.y-Fe,  confirms  the  conclusion, 
deduced  from  X-ray  investigation,  that  the  change  a- 
to  P-Zr  is  brought  about  by  a  homogeneous  trans¬ 
formation  (shearing  combined  *  with'  dilatation)  of 
coherent  lattice  regions*  parallel  to  definite  crystallo¬ 
graphic  planes  and'  directions.  L.  S.  T. 

Second  or  Gaussian  approximation  in  the 
Heisenberg  theory  of  ferromagnetism  when 
S>|.  J.  H.  Van  Vleck  (J.  Chem.  Physics,  1938, 
6,  105 — 106). — Mathematical.  W.  R.  A. 

Magnetic  quality  of  iron  wire  as  influenced  by 
the  diameter.  T.  F.  Wall_  (Nature,  1938,  141, 
205 — 206).— Data  for  Arm co  wire  indicate  that  (i) 
there  is  one  diameter  for  which  permeability  is  a  max. 
and  that  permeability  decreases  rapidly  as  the  diameter 
changes  from  the  crit.  val.,  (ii)  there  is  a  surface  layer 
of  the  wire  which  is  magnetically  harder  than  the 
core,  and. has  a  dominating  effect  on  the  magnetic 
quality  of  wires  of  small  diameter,  and  (iii)  by  suitably 
coating  the  wire  and  •  heat-treating,  the  magnetic 
quality  can  be  controlled  over  a  wide  range.  Ni  wire 
also  has  a  crit.  diameter.  L.  S.  T. 
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Magnetic  hysteresis  in  [silicon  steel]  single 
crystals.  R.  Jaanus  and  J.  Sc  huh  (Physikal.  Z. 
Sovietunion,  1937,  12,  383—388). — The  coercivity  of 
single -crystal  discs  from  cold-worked  transformer 
shoot  is  anisotropic.  Eor  directions  in  (100)  it  varies 
between  0T  and  0-2  oersted,  is  a  max.  along  [010],  and 
disobeys  the  Ruder  formula  (A.,  1935,  6S7). 

I.  McA. 

Magnetic  properties  of  nickel  and  nickel-rich 
alloys.  T.  Herone  (Bull.  Inst.  Phys.  Chem.  Res. 
Japan,  1937,  16,  1409 — 1418). — The  magnetic 

properties  of  Ni  and  solid  solutions  of  Ni  and  other 
elements  are  discussed  on  the  basis  of  Bloch’s  and 
Slater’s  theories,  R.  S.  B. 

Magnetic  interaction  in  (A)  homogeneously 
strained  ferromagnetic  crystals,  (B)  pyrrhotite 
and  magnetite.  L.  W.  McKeehan  (Physical  Rev., 
1938,  [ii],  53,  301—307,  307—309;  cf.  A.,  1937, 
I,  503). — (a)  Mathematical.  Akulov’s  method  of 
computing  magneto-strains  as  the  strains  necessary 
to  minimise  the  sum  of  magnetic  and  elastic  potential 
energies  is  improved  in  detail,  extended  to  include 
terms  dependent  on  the  structure  of  at.  magnets, 
and  applied  to  the  cases  of  body-centred  cubic 
Pe,  face-centred  cubic  Ni,  and  hexagonal  close-packed 
Co. 

(B)  Magnetic  potential  energy  densities,  including 
quadrupole  terms,  have  been  computed  for  important 
directions  of  magnetisation  in  pyrrhotite  and  magnet¬ 
ite.  In  the  former,  results  disagree  with  experiment, 
indicating  the  predominance  of  other  causes  of 
ferromagnetic  anisotropy ;  in  the  latter,  results 
suggest  that  all  the  Fe  atoms  contribute  to  the  ferro¬ 
magnetism,  and  there  is  qual.  agreement  with  experi¬ 
ment.  N.  M.  B. 

Magnetostriction  due  to  quadrupole  energy  of 
ferromagnetic  substances.  T.  Hxrone  (Sci.  Rep. 
Tohoku,  1937,  26,  282 — 296). — Mathematical.  The 
quadrupole  energy  of  elementary  magnetic  elements 
in  ferromagnetic  substances  is  related  to  the  size  of 
the  elements  and  to  the  lattice  const.  The  magneto¬ 
striction  of  these,  substances  cannot  be  explained 
on  the  basis  of  the  dipolar  and  quadrupolar  energies. 

J.  W.  S. 

Growth  of  magnetic  reversal  nuclei  for  large 
Barkhauseu  discontinuities.  W.  Dobing  (Z. 
Physik,  1938,  108,  137— 152; cf.  A.,  1935,  1310).— 
Theoretical. difficulties  in  the  interpretation  of  Sixtus’ 
work  (cf.  A.,  1933,  15,  216,  768)  are  overcome  by 
consideration  of  the  surface  energy  at  the  boundary 
between  opposed  magnetic  circuits.  Evaluation  of 
this  energy  from  Sixtus’  results  gives  y  =  2*7,  in  good 
agreement  with  Bloch’s  theoretical  val.  H.  C.  G. 

Elastic  properties  of  solids  of  high  mol.  wt. 
H.  Dostal  (Monatsh.,  1938,  71,  144 — 152). — Theor¬ 
etical.  Modifications  in  the  theory  of  elasticity  are 
introduced  on  account  of  the  .tj  of  the  system  and  the 
vol.  occupied  by  the  mols.  H.  J.  E. 

Nature  of  coercive  force  and  irreversible 
changes  in  magnetisation.  E.  Kondobski  (Physi¬ 
kal.  Z.  Sovietunion,  1937,  11,  597 — 620). — Bloch’s 
theory  (Z.  Physik,  1932,  74,  295)  that  irreversible 
changes  of  magnetisation  are  due  to  displacement 


of  boundaries  between  regions  of  spontaneous  mag¬ 
netisation  has  been  extended  by  assuming  that  the 
position  and  equilibrium  of  the  boundaries  are  de¬ 
termined  by  min.  magnetic  energy  and  the  elastic 
energy  due  to  magnetostriction  of  the  boundary  layer. 
These  assumptions  make  it  possible  to  calculate  the 
coercive  force  as  a  function  of  the  width  of  the 
boundaries,  the  gradients  of  the  internal  stresses, 
and  the  direction  of  spin  in  relation  to  the  field. 
The  decrease  of  coercive  force  on  extension  of  sub¬ 
stances  with ,  positive  magnetostriction  is  also 
explained.  The  dependence  of  remanence  and  of 
coercive  force  on  intensity  of  field  under  different 
tensions  is  calc,  and  agrees  well  with  experiment. 

A.  J.  M. 

Amorphous  condition.  Elasticity  of  amor¬ 
phous  bodies.  P,  P.  Kobeko,  E.  V.  Kuvschinski, 
and  G.  I.  Gubevitsch  (Bull.  Acad.  Sci.  U.R.S.S., 
1937,  S6r.  Phys.,  329 — 344). — -Complete  mechanical 
deformation  of  amorphous  bodies  is  composed  of 
resilient  initial,  resilient  high  elastic,  and  non-resilient 
plastic  deformations,  proceeding  independently.  Heat¬ 
ing  causes  high  elastic  deformation  to  set  in  earlier. 
Rubber  and  ebonite  are  highly  elastic  at  all  temp. ; 
the  hardening  with  decreasing  temp,  proceeds  gradu¬ 
ally.  -  -  r  .  :  :  .  .  :  .  ,  F.  J.  L. 

t 

Determination  of  elasticity  constants .  F.  Kkol 
(Z.  Physik,  1938,  108,  225—231). — A  dynamic 
method  is  described  whereby  the  elasticity  modulus 
and  Poisson’s  const,  may  be  determined  from  the 
radial  vibration  of  circular  plates.  Measurements 
with  tourmaline,  quartz,  and  Ni  are  recorded.  With 
Ni  the  variation  of  the  two  consts.  with  temp,  was 
investigated.  H.  C.  G. 

Theory  of  crystal  plasticity.  A.  Koohendobfer 
(Z.  Physik,  1938,  108,  244 — 264).— A  comprehensive 
discussion  of  the  mechanism  of  crystal  formation 
and  deformation.  H.  C.  G. 

Two  experiments  on  strength  [of  crystals]. 
A.  V.  Stepanov  (Physikal.  Z.  Sovietunion,  1937, 
12,  182 — 190). — Two  experiments  are  described  which 
show  that  the  low  val.  of  the  practical  strength  of 
rock-salt  crystals  is  due  to  plastic  deformation. 
For  crystals  which,  under  ordinary  conditions,  have 
a  rupturing  strength  of 500  g.  per  sq.  mm.,  the  strength 
could  be  increased  to  2000  g.  per  sq.  mm.  when  plastic 
deformation  was  eliminated,  and  decreased  to  80 
g.  per  sq.  mm.  when  such  deformation  was  favoured. 

A.  J.  M.* 

Effect  of  a  groove  on  the  strength  of  single 
crystals  of  rock-salt.  I.  Effect  of  a  rectangular 
groove.  A.  Y.  Stepanov  (Physikal.  Z.  Sovietunion, 
1937,  12,  191—214). — Plastic  deformation  of  rock- 
salt  crystals  on  applying  tension  can  be  hindered  by 
cutting  a  deep  groove  [for  which  height  (k)  /diameter 
(d)  <^1]  in  the  crystal.  The  strength  of  the  crystal 
can  thus  be  considerably  increased  ( e.g .  four-fold); 
this  increase  is  not  due  alone  to  the  decrease  in  the 
plastic  deformation.  For  a  given  d  the  strength 
is  the  higher  the  smaller  is  k ,  and  for  a  given  h,  the 
strength  first  increases  with  decreasing  d,  and  then 
decreases.  Annealing  the  crystal  and  scratching 
its  surface  did  not  alter  the  effect  of  grooving.  The 
effect  of  temp,  and  erosion  of  the  crystal  by  dissolution 


in  (e,  /);  iv  (6) 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


183 


on  the  strength  of  the  grooved  crystals  was  deter¬ 
mined.  !  ’  n  '  ‘  ‘  A.  J.  M. 

Influence  of  a  groove  on  the  strength  of  rock¬ 
-salt.  n.  Inclined  groove.  A.  V.  Stepanov 
(Physikal.  Z.  Sovietunion,  1937,  12,  343—359).— 
Single -crystal  prisms  are  given  lateral  sawcuts  of 
varying  type,  depth,  and  inclination  (a)  to  the  prism 
axis  [100],  along  which  tension  is  applied.  Smooth 
fracture  t  usually  occurs  in  the  full  cross-section  in  a 
cube  plane.  The  dependence  of  limiting  strength  on 
temp.,  “neck”  cross-section,  a,  and  surface  erosion 
is  determined.  Results  are  interpreted  through 
plastic  deformation.  I.  McA. 

Solidity  and  consolidation  of  rock-salt.  W. 
Schmidt  (Z.  angew.  Min.,  1937,  1,  1 — 29). — The 
behaviour  of  different  samples  of  powdered  NaCl 
under  pressuro  has  been  investigated.  Flow  curves 
are  recorded  and  discussed.  The  marked  increase 
of  resistance  to  flow  shown  by  NaCl  during  the  course 
of  deformation  is  of  considerable  tectonic  and  technical 
importance.  L.  S.  T. 

a-y  Transformation  of  iron  and  its  alloys. 
J.  Martelly  (Ann.  Physique,  1938,  [xi],  9,  318 — 
333). — Investigations  on  pure  Fe  and  on  Fe-Pt  show 
that  the  transformation,  indicated  by  a  discontinuity 
in  the  magnetisation-temp,  curve,  is  irreversible. 
For  Fe,  the  y-a  is  13°  lower  than  the  a-y  transform¬ 
ation  and  this  divergence  is  usually  greater  in  the  case 
of  alloys.  The  diagrams  for  Fe-Pt  and  Fe-Ru  aro 
analogous  with  those  of  Fe-Ni.  The  y-a  transform¬ 
ation  temp,  decreases  rapidly  with  the  proportion  of 
added  metal  and  approaches  0°  K.  so  closely  that  the 
a-phase  exists  only  for  <  25  at.-%  Pt  or  15  at.-%  Ru. 

N.M.  B. 

Change  in  resistance  of  single  crystals  of 
aluminium  in  strong  magnetic  fields  at  low 
temperatures.  E.  Jtjsti  and  H.  Scheeeers  (Physi¬ 
kal.  Z.,  1938,  39,  105 — 109). — -The  electrical  resist¬ 
ance  of  pure  A1  single  crystals  at  78°,  64°,  20°,  14°, 
and  4*3°  k.  in  magnetic  fields  up  to  35  kG.  was  de¬ 
termined.  Only  a  small  anisotropy  of  the  resistance 
increase  is  shown  in  a  transverse  magnetic  field. 
A  longitudinal  effect  was  also  observed  at  20°  K.,  which 
is  <  one  third  of  the  transverse  effect.  For  const, 
field  the  increase  in  the  transverse  resistance  is  a 
max.  at  a  definite  temp,  (for  18*7  kG.,  40°  K.).  At 
const,  low  temp,  the  transverse  resistance  increase 
is  delayed  as  the  field  strength  increases.  The  effect 
of  deformation,  impurities,  and  mosaic  structure  is 
investigated.  A.  J.  M. 

Resistance  of  selenium  at  high  Reid  strengths. 
F.  P.  Henniger  (Ann.  Physik,  1938,  [v],  31,  337 — 
364). — The  resistance  of  Se  has  been  measured  by  a 
single  spark  method  at  potentials  from  0T  to  110  kv. 
and  temp,  from  20*  to  90°.  JR  decreases  markedly 
with  increasing  V ,  and  from  5  to  60  kv.  decreases 
linearly  with  log  F.  The  effect  of  F  varies  with  pre¬ 
vious  treatment  of  the  Se  and  is  due,  largely,  to  the 
existence  of  both  external  and  internal  boundary 
layers.  At  the  highest  F,  the  sp.  resistance  is  about 
500  ohms  per  cm.,  than  previously  recorded  vals. 
The  effect  of  temp,  decreases  with  increasing  F,  and 
the  effect  of  F  decreases  with  increasing  temp.  Re¬ 


sults  are  confirmed  by  measurements  of  the  resistance 
of  Se  barrier-layer  rectifiers  in  the  direction  of  flow. 

0.  D.  S. 

Magnetic  properties  of  tellurium  on  colloidal- 
isation.  M.  Prasad  and  S.  S.  Dharmatti  (Indian 
J.  Physics,  1938, 11,  393—398;  of.  A.,  1937, 1, 292).— 
The  effect  on  magnetic  susceptibility  of  powdering 
for  various  periods,  powdering  under  paraffin,  fusing, 
and  washing  the  powders  with  cold  dil.  HC1  was  in¬ 
vestigated.  Results  show  that  particle  size  has  no 
bearing  on  susceptibility  changes.  As  the  time  taken 
for  powdering  in  air  for  the  same  period  is  increased, 
the  diamagnetic  susceptibility  decreases  and  the  pow¬ 
ders  become  paramagnetic,  indicating  that  the  change 
is  due  to  impurities  formed  by  the  absorption  or 
adsorption  of  gases  giving  rise  to  complex  oxides  sol. 
in  HC1.  In  all  cases  the  powders  regain  the  bulk 
vaL  after  frequent  washing.  N.  M.  B. 

Magnetic  anisotropy  in  ferromagnetic  crystals 
in  weak  fields.  E.  Kondorsky  (Physical  Rev., 
1938,  [ii],  53,  319—320;  cf.  Williams,  A.,  1938, 
I,  18). — A  theoretical  discussion  based  on  recent 
experimental  data.  N.  M.  B. 

Magnetochemical  studies.  XXVIII.  Mag¬ 
netic  behaviour  of  the  allotropic  modifications  of 
manganous  sulphide .  F.  Mehmed  andH.  Harald- 
sen  (Z.  anorg.  Chem.,  1938,  235,  193 — 200).— x 
has  been  measured  for  the  three  forms  over  a  range 
of  temp,  (j itfj'  is  always  <  calc,  for  the  Mn"  ion,  but 
approaches  this  val.  with  rising  temp.  F.  J.  G. 

Diamagnetic  anisotropy  of  ring-shaped  mole¬ 
cules.  J.  Frenkel  and  V.  Saveliev  (Physikal.  Z. 
Sovietunion,  1937,  12,  435—457;  cf.  A.,  1933,  10; 
1937,  I,  20,  397). — A  comprehensive  wave-mechani¬ 
cal  treatment.  Assuming  free  electrons,  expressions 
are  derived  for  the.  diamagnetic  susceptibility  (xj. 
only)  of  a  plane  at.  ring  (i)  at  0°  K.,  and  (ii)  as  a  function 
of  temp,  (i),  calc,  without  perturbation  theory  and 
with  due  regard  to  electron  energy  distribution  in  the 
field,  confirms  Pauling’s  formula  (ibid.,  20).  The 
main  component  of  (ii)  decreases  with  increasing 
temp.,  in  accord  with  Krishnan’s  data  for  graphite 
(ibid.,  174).  With  multi-electron  rings  at  high  temp., 
the  ring  characteristics  disappear  and  the  electrons 
behave  as  in  metals.  If  electron  interaction  is 
assumed,  the  stability  of  an  electron  chain  is  greater, 
and  x  varies  less  with  temp.  The  bearing  of  the 
results  on  the  theory  of  metals,  particularly  in 
relation  to  superconductivity,  is  stressed. 

I.  McA. 

Coupling  between  the  orbital  and  the  spin 
angular  momenta  of  paramagnetic  ions  from 
magnetic  measurements.  K.  S.  Krishnan  and 
A.  Bose  (Nature,  1938,  141,  329).— The  magnetic 
anisotropies  of  NiS04,6H20  and  NiSe04,6H20  have 
been  measured  at  room  temp,  and  at  the  temp,  of 
liquid  02.  The  anisotropy  at  —183°  is  approx.  4*8 
times  that  at  23°.  From  this  ratio  the  spin-orbit 
coupling  const,  in  Ni++  is  calc,  to  be  —331  cm.4,  in 
agreement  with  the  val.  —335  cm.-1  obtained  from 
spectroscopic  data.  L.  S.  T. 

.  Magnetic  anisotropy  of  naturally  occurring 
substances.  HI.  Wood  and  its  constituents. 
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P.  Nilakantan  (Proc.  Indian  Acad.  Sci.,  1938,  7, 
A,  38 — 19). — -The  diamagnetic  anisotropy  and  abs. 
susceptibilities  of  wood,  lignin,  and  wood  cellulose  have 
been  measured.  The  hemicelluloses  and  lignin  make 
no  contribution  to  the  magnetic  anisotropy,  suggest¬ 
ing  that  they  are  either  amorphous  or,  if  cryst., 
arranged  at  random.  The  max.  diamagnetic  suscepti¬ 
bility  and  electric  polarisibility  in  the  cellulose  mol. 
appear  to  be  along  the  length  of  the  chain. 

P.  J.L. 

Propagation  of  sound  in  gases.  H.  L.  Saxton 
(J.  Chem.  Physics,  1938,  6,  30 — 36). — Mathematical. 
A  general  energy  equation  is  derived  for  wave  propa¬ 
gation  in  a  pure  gas  of  any  no.  of  energy  states,  taking 
into  account  viscosity  and  heat  conduction,  and  is 
first  solved  for  a  single  two-state  gas  and  then 
extended  to  mixtures  of  gases,  including  air. 

W.  R.  A. 

Dispersion  of  ultrasonic  waves  in  liquids. 
A.  K.  Dutta  (Physikal.  Z.,  1938,  39,  186—187).— 
The  velocity  of  ultrasonic  waves  in  H20,  decalin,  and 
xylene  compared  with  that  in  PhMe  has  been  deter¬ 
mined  with  waves  of  frequency  10°  —  3  X  107  Hz. 
There  is  no  dispersion  in  decalin  and  xylene,  but  a 
marked  dispersion  in  H20,  due  to  the  complicated 
structure  and  aggregation  of  H20  mols.  A.  J.  M. 

Propagation  of  supersonic  waves  in  liquids. 
I.  Dispersion  in  some  pure  liquids  and  aqueous 
solutions.  II.  Dispersion  in  acetic  acid.  B.  G. 
Schpakovskt  (Compt.  rend.  Acad.  Sci.  U.R.S.S., 
1938,  18,  169—172,  173—175).—!.  An  absence  of  a 
marked  dispersion  in  a  no.  of  liquids,  e.g.,  amyl 
acetate,  EtOAc,EtBr,  was  observed  when  the  velocities 
of  progagation  of  supersonic  waves  throughout  a  wide 
range  of  frequencies  were  measured.  The  velocities 
of  propagation ,  of  supersonic  waves  in  saturated 
solutions  of  KBr  and  KT  are  diminished  by  increasing 
the  frequency. 

II.  The  velocity  of  propagation  of  supersonic 
waves  in  AcOH  for  a  wide  range  of  frequencies  has 
been  measured  by  the  method  of  the  ultra-acoustic 
interferometer.  The  explanation  of  the  dispersion  of 
supersound  in  AcOH  probably  lies  in  the  existence  in 
AcOH  solutions  of  simple  and  double  mols.  of  AcOH. 

.  W.  R.  A. 

Heat  capacity  of  diamond  from  70°  to  300°  abs. 
K.  S.  Pitzer  (J.  Chem.  Physics,  1938,  6,  68 — 70). — 
The  deviations  between  the  observed  vals.  of  the  sp. 
heat  of  diamond  over  the  temp,  range  70 — 300°  K. 
and  those  calc,  from  the  theoretical  formula  of  Debye 
are  discussed.  The  entropy  at  298*1°  k.  is  0*585 ± 

0*005  mg.-cal.  per  degree  per  mol.  W.  R.  A. 

*  * 

Heat  capacity  of  water  and  water  vapour  along 
saturation  lines.  D.  I.  Sittjravlev  (J.  Phvs. 
Chem.  Russ.,  1937, 10,  452— 454).— Vais,  for  20— 350° 
have  been  calc,  from  existing  data.  The  sp.  heat  of 
the  saturated  vapour  is  negative  throughout  and  is  a 
max.  at  «--'220o.  The  thermal  capacities  of  the  satur¬ 
ated  vapour  at  20°,  120°,  220°,  and  320°  are  —  l*549c, 
— 0*9957,  —  0*8465,  and  —  l*276j,  respectively,  the 
corresponding  vals.  for  the  liquid  (CP)  being  0*99SC, 
l*015p,  M019,  and  1-5741  g.-cal.  per  degree,  re¬ 
spectively.  R.  C. 


Entropies  of  nitrogen  tetroxide  and  nitrogen 
dioxide.  Heat  capacity  from  15°  K.  to  the  b.p. 
Heat  of  vaporisation  and  vapour  pressure.  The 
equilibria  N204  =  2NOa  =  2NO  -f-  02.  W.  F. 
Giattque  and  J.  D.  Kemp  (J.  Chem.  Physics,  1938,  6, 
40—52). — Heat  capacity  data  are  recorded  from  15°  to 
294°  k.  N204  has  m.p.  261*90°  k.,  b.p.  294*25°  k., 
heats  of  fusion  and  evaporation  respectively  3502 
and  9110  g.-cal.  per  mol.,  v.p.  (261*90°  to  294*9°  K.) 
logI0  P  (int.  cm.  Hg)  =  -  (1753-000/T)  +  8*00436  — 
11*8078  x  10*4  T  +  2*0954  X  10-6T2,  and;,  v.p. 
(240*3°:  to  261*90°  k.)  log10  P  =  -  (2460*000/P)  + 
9*58149.  +  7*6170  x  10 ~*T  —  1*51335  X  10-5T2.  The 
entropy  of  gaseous  N204  at  the  b.p.,  at  which  it  is 
dissociated  16*1%,  is  80*62  g.-cal.  per  degree  per  mol. 
By  combining  this  entropy  val.  with  ;  available 
equilibria  data  on  N204  =  2N02  =  2NO  +  02  and 
with  spectroscopic  data  on  the  various  substances 
several  thermodynamic  quantities  have  been 
evaluated.  The  vals.  of  <8095-1  for  gaseous  N204  and 
N02  are  respectively  72*73  and  57*47  g.-cal.  per  degree 
per  mol.,  but  these  do  not  include  the  nuclear  spin 
entropy  of  N  atoms  and  this  correction,  amounting  to 
R. log0  3  =  2*183  for  each  N  atom,  must  be  added, 
yielding  for  the  abs.  vals.  of  77*10  and  59*65  g.- 
cal.  per  deg.  per  mol.  Vals.  (in  parentheses  after  the 
reaction)  respectively  of  and  AH§981  in  g.-cal. 

have  been  obtained  for  the  following  reactions: 

2N02  =  N204  (-1110;  -13,693),  N„  +  20.,  = 

N204  (23,440;  2239),  NO  +  i02  =*  NO*  (-8375; 
-13,562),  4N+ 02  =  N02  (12,275;  7964).  Cor¬ 
relation  of  various  measurements  on  the  above 
equilibria  has.  been  made  and  the  good  agreement 
demonstrates  that  the  entropy  val.  obtained  from  the 
experimental  measurements  and  the  third  law  of 
thermodynamics  is  correct.  On  the  assumption  that 
N02  is  a  symmetrical  non-linear  mol. -the  statistical 
wt.  of  the  normal  electronic  state  as  calc,  from 
equilibria  data  is  2,  in  agreement-  with :  existing 
magnetic  data.  The  entropy  val.  suggests  that  N204 
is  a  symmetrical  mol.  and  that  the  N02  groups  are 
incapable  of  free  rotation.  W.  R.  A. 

Low-temperature  beat  capacity  of  gaseous 
ethane.  G.  B.  Kistiakowsky  and  F.  Nazmi  (J. 
Chem.  Physics,  1938,  6,  18 — 24).— The  heat  capacity 
of  C2H6,  measured  at  approx.  140°  K.  by  Eucken  and 
Weigert  (A.,  1934,  20)  using  a  “  hot  wire  '  ’  method, 
levelled  off  at  low  temp,  to  a  val.  considerably  >3 R, 
indicating  that  the  Me  groups  were  capable  of  free 
rotation.  Existing  evidence  against  this  view  is 
considered  and  further  it  is  rendered  doubtful  by 
measurements  of  the  heat  capacity  at  163°  and  143°  K. 
with  a  modified  form  of  the  hot  wire  method. 

W.  R.  A. 

Specific  heat  of  complex  compounds  and  their 
molecular  structure.  P.  N.  Pavlov  [with  L.  M. 
Sertschel]  (J.  Gen.  Chem.  Russ.,  1937,  7,  2442 — 
2447). — The  formula  given  is  Mqj<*  —  5*6(1  +  a/ o>), 
where  M  is  mol.  wt.,  q  sp.  heat,  o  the  transformation 
coeff.,  characterising  association  of  the  mols.,  and  a  is 
the  no.  of  “  internal  kinetic  units”  of  the  mol., 
characterising  the  no.  of  degrees  of  freedom  of  its 
atoms;  a  =  1,  §,  or  J,  when  the  atom  has  3,  2,  or  1 
degrees  of  freedom,  respectively.  The  vals.  of  a  found 
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suggest  that ;  the  atoms  of  a  complex  mol.  may  be 
bound  electrostatically  or  by  covalency,  or  that  both 
types  of  binding  may  coexist  in  the  same  mol.  .  :  ' 

Thermodynamic funct ions  of  the  chloro-.and 
bromo-me  thanes,  formaldehyde,  and.  phosgene. 
D.  P.  Stevenson  and  J.  Y.  Beacii  (J,  Chem.  Physics, 
1938,  6,  25 — 29,  108). — ^Fundamental  vibration 

frequencies  .from  infra-red  and  Raman ...  spectra 
combined  with  moments  of  inertia  calc,  from  electron 
diffraction  data  are  used  to  calculate  certain  thermo- 

1  .  _  i  » 

dynamic  functions  of  eight  halogenomethanes,  COpl2, 
and  CH20  by  use  of  the  harmonic  oscillator-rigid 
rotator  approximation  over  the  temp,  ranges  for  which 
the  approximation  is  valid.  Entropies  for  the  com¬ 
pounds  at  298*1°  K.  are  recorded ;  equilibrium  data  on 
CO  +  Cl2  •==  COCl2  are  not  sufficiently  accurate  to 
permit  calculation  of  SGoo\^  By  utilising  existing 
data  on  free  energy  functions  and’ thermochemical 
data,  the  free  energy  of  formation  of  chloromethanes, 
COCI2,  and  CH20  have  been  calc.  Gp  for  broino- 
methanes,  COCl2,  and  CH20  have  been  calc,  for 
various  temp.  -  -  W.  R.  A. 

.  Adiabatic  demagnetisation  of  caesium  titanium 
alum.  J.  H.  Yan  Vleok  (J.  Chem.  Physics,  193S, 
6,81-86).- — Mathematical.  W.  R.  A. 

Experiments  establishing  the  thermodynamic 
temperature  scale  below  1°K.  Magnetic  and 
thermodynamic  properties  of  gadolinium  phos- 
phomolybdate  as  a  function  of  field  and  temper¬ 
ature  .  W.  F.  Giatjqtte  and  D.  P.  MacDougall 
(J.  Amer.  Chem.-  Soc.,  1938,  60,  376—388).— 
Gd(PMo12O40),30H2O  has  been  demagnetised  adia- 
batically  to  reach  temp.  <1°  K.  Adiabatic  differ¬ 
ential  susceptibilities  have  been  measured  up  to 
fields  of  8000  gauss  and  down  to  0*13°  k.  The  meas¬ 
urements  form  the  basis  of  experimental  procedure 
for  determining  the  intensity  of  magnetisation  as  a 
function  of  field.  Gd(PMo12040),30H20  is  an  ideal 
paramagnetic  substance  at  -temp.'  >1°  K.  The 
thermodynamic  properties,  intensity  of  magnetis¬ 
ation,  differential  susceptibility,  energy  and  heat 
content  have  been  tabulated  as  functions  of  magnetic 
field  and  temp.  Thermodynamic  temp,  have  been 
determined  in  the  region  made  available  by  the  mag¬ 
netic  cooling  method.  The  thermodynamic  <  scale 
agrees  with  the  temp,  predicted  by  Curie's  law  down 
to  0*15°  K.  The  energy  change  during  isothermal 
magnetisation  at  1*4°  k.  is  practically  zero. 

E.  S.  H. 

International  Bureau  of  Physico-chemical 
Standards.  VIII.  Physical  constants  of  twenty 
organic  compounds.  J.  Timmermans  and  [Mme.] 
Hennant-Roland  (J.  Chim.  phys.,  1937,  34,  693 — 
739;  cf.  A.,  1936,  20,  149) .—The  following  data  for 
b.p./760  mm.,  m.p.,  and  d\ 5  (or  at  temp,  stated)  have 
been  determined :  cycZopentane  49*30°,  —95*0°, 
0*75033;  methylcycfcpentane  72*00°,  —139*2°, 

0*75343:  cycfopentanol  140*85°,  — ,  0*95078;  1- 

methylcycfcpentanol  — ,  — ,  0*90652  (36°);  methyl- 
ci/cZopentene  75*85°,  — 123*35°,  0*78452 ;  cyclo- 

pentanone  130*65°,  — 51*3°,  0*95353;  ct/cZohexanol 
161*10°,  25*15°,  0*94155  (30°) ;  cycZohexanone  155*65°, 
—  16*4°,  0*95099;  EtCl  12*30°,  -136*4°,  0*90280; 


l-C10H7Br  — ,  6*10°,  1*48834;  (CH2*CN),  — ;  57*2°, 
0*98669  (60°);  PhOH  182*20°,  40*75°,  1*05446  (45°) ; 
w-eresol  202*70°,  •  11*95°,  1*03803;  p- C6H4Me-NH* 
200*55°,  43*75°,  0*96589  (45°) ;  p-C6H4Me*N02  238*50°J 
51*65°,  :  1*12259 ;  (55°);  (CH>)20  10*7°,  -111*7°, 

0*89713  (0°);  1  :  4-dioxan  101*40°,  11*80°,  1*03916; 
C5H5N  115*50°,  -41*8°,  0*98783;  piperidine  106*40°, 
—  10*5°,  0*86591 ;  quinoline  237*10°,  —15*6°,  1*09771. 
V.p.,  coeffs.  of  dilatation,  refractive  indices,  viscosities, 
and  surface  tensions  are  also  given.  F.  L.  U. 

Structure  and  thermodynamic  properties  of 
long-chain  compounds.  I.  Lattice  energy  of 
normal  paraffins.  II.  Pre-melting  in  the  solid- 
liquid  transition  of  octadecane.  A.  R.  Ub- 
belohde  (Trans.  Faraday  Soc.,  1938,  34,  282 — 292, 
292— 299).— IJ  Data  are  recorded  for  (l)  the  v.p. 
of  solid  7i-C14H30,  ?i-C16H34,  (C6H13)2CO,  and 

C7Hi5*CO,C6Hi3,  (2)  v.p.  equations  and  latent  heats 
of  vaporisation  of  liquid  ?i-C14H3Q,  7i-CTrH32,  n- 
CieH^,  ?i-C17H36,  n-C18H3g,  cetene,  /i-C-^H^-'CO’CeHjg, 
^(C7H15)2CO,  ?t-(C8H17)2CO  at  430— 480°  k.,  (3)  sp. 
heats  and  latent  heats  of  transformation  or  fusion  of 
Ci4H30,  C15H32j  C1gH34,  and  cetene,  and  (4)  the  vol. 
change  of  C14H30  on  solidification  and  on  being 
heated  from  the  m.p.  to  140°.  From  these  and  other 
data,  vals.  for  the  lattice  energy  of  C14H30,  C15H32, 
Ct6^-34>  Cl8H38,  cetene,  and  (C6H13)2CO  are  derived. 
The  val.  for  the  tilted  structure  of  paraffins  is  about 
1*29.X  10~13  erg  per  CH2  group,  and  for  the  vertical 
structure  about  1*05  x  10-13  erg  per  CH2,  and  is 
lowered  by  the  double  linking  in  cetene  and  raised  by 
the  dipole  in  (C6H13)2CO. 

II.  The  phenomenon  has  been  investigated  by 
determining  the  sp.  heat  of  Ci8H3o  above  and  below 
the  m.p.,  determining  the  purity  of  samples  by  X-ray 
analysis,  and  by  determining  the  influence  of  7i-C14H30, 
-CjgH^,  and  -C22H40,  respectively,  on  the  m.p.  and 
setting  point.  Marked  pre-melting  is  .  observed  at 
least  15°  <  the  setting  point  in  samples  of  C18H38 
containing  <1%  of  neighbouring  paraffins.  The 
effect  appears  to  be  a  definite  process  occurring  within 
the  solid  phase  in  the  neighbourhood  of  the  m.p. 
Pre-melting  may  lead  to  flaws  in  a  crystal  in  thermo¬ 
dynamic  equilibrium  at  temp.  <  the  m.p. 

E.  Si  H. 

Determination  of  vapour  pressure  of  tantalum 
and  niobium  chlorides.  M.  A.  Opichtina  and 
N.  A.  Fleischer  (J.  Gen.  Chem.  Russ.,  1937,  7, 
2016 — 2021). — The  v.p.  of  TaCL  rises  from  2*1  mm. 
at  120°  to  698  mm.  at  230°,  and  of  NbCl5  from  0*74 
mm.  at  100°  to  590  mm.  at  230°.  R.  T. 

Density  and  pressure  of  aniline  vapour  at  low 
temperatures.  V.  G.  Gurevitsch  and  K.  K. 
Sigalovskaja  (J.  Gen.  Chem.  Russ.,  1937,  7,  1805 — 
1808). — The  v.p.  of  NH2Ph  rises  from  0*707  at  0° 
to  2*85  mm.  at  49*9°,  and  the  d  of  the  saturated  vapour 
from  0*386  at  0°  to  13*2  mg.  per  litre  at  49*9°. 

R,  T. 

Statistical  mechanics  of  condensing  systems. 
III.  J.  E.  Mayer  and  S.  F.  Harrison.  IV.  S.  F. 
Harrison  and  J.  E.  Mayer  (J.  Chem.  Physics, 
1938,  6,  87—100,  101— 104).— III.  Mathematical. 
A  general  development  of  the  Gibbs  phase  integral 
for  a  system  of  chemically  saturated  mols.  gives  equa- 
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tions  for  the  thermodynamic  properties  of  the 
system. 

IV.  From  the  above  theoretical  equations  it  can 
be  predicted  that,  in  a  finite  density  and  temp,  range 
above  the  temp,  of  disappearance  of  the  meniscus, 
a  range  of  microscopic  densities  is  equally  stable, 
and  in  a  sealed  bomb  different  densities  may  be 
observed  at  a  given  temp,  and  average  density. 
The  vals.  of  the  densities  in  various  parts  of  the  bomb 
may  be  predicted  from  a  knowledge  of  the  previous 
history,  in  agreement  with  the  results  of  Maass  on 
systems  near  the  crit.  point.  W.  R.  A. 

Equilibrium  in  superconductors.  N.  Felioi 
(Compt.  rend.,  1938,  206,  242 — 244). — Theoretical. 

A.  J.  E.  W. 

Validity  of  Nernst’s  beat  theorem  at  the  absol¬ 
ute  zero.  H.  Schmolke  (Z.  Physik,  1938,  108, 
183 — -188). — It  is  argued  that  Nernst’s  original  heat 
theorem  remains  valid  at  0°  K.  H.  C.  G. 


Influence  of  magnetic  fields  on  thermal  con¬ 
ductivity  of  gases.  Variation  with  temperature. 
E.  Rieger  (Ann.  Physik,  1938,  [v],  31, '453— 472; 
cf.  Senftleben  and  Pietzner,  A.,  1933,  559). — The 
influence  of  magnetic  field  on  the  thermal  conductivity 
of  02  and  02-He  mixtures  has  been  measured  at  field 
strengths,  Ht  up  to  4000  gauss,  temp.,  T,  200°  to  780° 
K.,  and  pressure,  py  20  to  100  mm.  For  02  the  effect 
is  a  function  of  Hjp{  1  +  CjT )  where  C  is  a  const. 
At  low  p  deviations  from  this  equation  are  observed, 
but  are  explained  as  due  to  the  dependence  of  con¬ 
ductivity  on  the  mean  free  path  of  the  gas  mols. 


0.  D.  S. 


liquid  He  n.  A.  Michels,  A.  Bul,  and  J.  be 
Boer  (Physica,  1938,  5,  121 — 124). — It  is  suggested 
that  the  abnormally  high  heat  conductivity  of  He  H 
(cf.  Keesom,  A.,  1936,  788)  may  bo  duo  to  mols. 
carrying  an  energy  >  the  average  energy  being  able 
to  move  through  the  lattice  without  exchanging 
momentum  or  energy  with  the  other  mols.  The 
possibility  of  this  mechanism  is  deduced  from  the 
wave  equation,  and  abnormal  velocity  of  flow  is 
discussed.  N.  M.  B. 


New  phenomena  connected  with  heat  flow  in 
helium  n.  J.  F.  Allen  and  H.  Jones  (Nature, 
1938, 141,  243—244;  cf.  A.,  1937,  I,  453).— Experi¬ 
ments  which  show  that  associated  with  a  flow  of  heat 
in  He  n  there  is  a  pressure  operative  in  the  reverse 
direction  to  the  heat  flow  are  reported.  Under  suit¬ 
able  conditions  this  effect  can  be  utilised  to  form  a 
liquid  He  pump.  An  explanation  of  the  effect  is 
suggested.  L.  S.  T. 

Quantum  properties  of  fluidity.  L.  D.  Lanbau 
(Bull.  Acad.  Sci.  U.R.S.S.,  1937,  S6r.  Phys.,  379 — 
380). — Theoretical.  F.  J.  L. 

Molecular  viscosity.  S.  I.  Vavilov  (Bull.  Acad. 
Sci.  U.R.S.S.,  1937,  S6r.  Phys.,  345— 357).— The 
relation  between  the  effective  mol.  radius  and  the 
viscosity  is  discussed.  F.  J.  L. 

Viscosity  and  electroconductivity  of  fused  salts 
and  glasses.  K.  S.  Evstropiev  (Bull.  Acad.  Sci. 
U.R.S.S.,  1937,  S6r.  Phys.,  359 — 375). — The  changes 
in  the  viscosity  and  electroconductivity  of  liquids, 
associated  liquids,  and  fused  salts  with  temp,  are 


investigated.  For  liquid  conductors  of  type  II  the 
relation  =  const,  is  found  experimentally..  ,  (Cf. 
Johnston,  A.,  1909,  ii,  854.)  ;  F.  J.  L; 

Viscosity  of  monolayers  :  theory  of  the  surface 
slit  viscosimeter.  W.  D.  Harkins  and  J.  G.  Kirk- 
woob  (J.  Chem.  Physics,  1938,  6,  53).— In  previous 
work  (A.,  1937,  I,  454)  on  the  measurement  of  the 

of  monolayers  by  the  surface  slit  viscosimeter 
no  account  was  taken  of  the  tj  of  the  H20  carried  along 
with  the  film.  The  formula  previously  used  has  been 
extended  to  include  this  effect.  W.  R.  A. 

Joule-Thomson  effect  in  mixtures  of  helium 
and  nitrogen.  J,  R.  Roebuck  and  H.  Osterberg 
(J.  Amer.  Chem.  Soc.,  1938,  60,  341 — 351). — Data  for 
the  variation  of  the  Joule-Thomson  coeff.  with  pres¬ 
sure  (1 — 200  atm.),  temp.  (—100°  to  250°),  and  com¬ 
position  of  the  mixture  are  recorded.  E.  S.  H. 

Water  molecules  in  active  solvents.  G.  Boss- 
chieter,  J.  Errera,  and  R.  Gaspart  (Physica, 
1938,  5,  115 — 120). — Transmission  curves  in  the 
v  range  2900 — 3700  cm.-1  for  the  liquid  mixtures 
C0Me2-H20  and  C5H5N-H20  are  given  and  discussed. 
Results  for  COMe2-H2Oare  similar  to  those  for  dioxan- 
H20  (cf.  A.,  1937, . I,  598).  Solvents  containing  O 
atoms  give  rise  to  a  double  band  at  3500  cm.-1  corre¬ 
sponding  with  a  single  H20  mol.,  but  in  solvents 
containing  N  there  is  a  single  band  displaced  to  lower 
v.  This  is  illustrated  by  the  curve  for  an  equimol. 
dioxan-C5H5N  mixture,  which  shows  both  bands. 

N.M.B. 

Viscosity  of  binary  mixtures.  A.  J.  A.  van  ber 
Wyk  (Arch.  Sci.  phys:  nat.,  1937,  [v],  19,  Suppl., 
133 — 136). — A  discussion  (cf.  A.,  1937,  I,  72).  The  rj 
of  a  binary  mixture  can  be  described  as  a  function  of 
its  composition  only  on  the  condition  that  in  addition 
to  t}*  and  yj2,  the  viscosities  of  the  components,  a  third 
const.  7j1>2,  the  ‘  ■  binary  viscosity,”  which  has  the 
same  dimensions  as  the  viscosity,  is  introduced. 

L.  S.  T. 

Fluidities  and  volume  changes  of  binary 
systems  isopropyl  alcohol-benzene  and  iso¬ 
propyl  alcohol-water.  A.  L.  Olsen  and  E.  R. 
Washburn  (J.  Physical  Chem.,  1938,  42,  275 — 281 ; 
cf.  A.,  1937, 1,  295). — The  results  for  25°  are  shown  in 
tables  and  curves,  and  are  discussed  from  the  point 
of  view  of  Raoult’s  law.  F.  L.  U. 

Equilibria  in  solutions.  V.  Certain  properties 
of  solutions  of  ethyl  chloride  in  petrol.  S.  I. 
Kaplan,  Z.  D.  Monachova,  A.  S.  Reformatzkaja, 
and  E.  I.  Bessonova  (J.  Appl.  Chem.  Russ.,  1937, 
10,  2022 — 2028). — Solubility,  b.p.,  composition  of 
the  vapour  phase,  and  v.p.  data  are  recorded  for  the 
system  EtCl-petrol.  R.  T. 

Calculation  for  a  binary  mixture  of  the  partial 
vapour  pressure  from  the  total  pressure.  C.  G. 
Boissonnas  (Arch.  Sci.  phys.  nat.,  1937,  [v],  19, 
Suppl.,  131 — 133).  L.  S.  T. 

Density  of  iodine  solutions.  J.  A.  Fialkov 
and  A.  B.  Polistschuk  (Mem.  Inst.  Chem.  Ukrain. 
Acad.  Sci.,  1937,  4,  321 — 327). — The  d  in  the  system 
KI-I2  passes  through  a  max.  for  18  mol.-%  KI.  In 
the  system  PI3-I2  there  are  min.  at  17  and  66  mol.-% 
PI3  and  a  max.  at  2S  mol.-%  PI3.  '*  H.  J.  E. 
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Inner  friction  of  the  systems  iodine-iodides  of 
potassium,  thallium,  phosphorus.  J.  A.  Fialkov 
and  A,  A.  Kusmenko  (Mem.  Inst.  Chem.  Ukrain. 
Aoad.  Sci.,  1937, 4,  309 — 320). — Measurements  at  130° 
are  recorded.  Tho  *r)  (in  poises)  increases  from  0*0172 
for  I2  to  0*0391  for  22*67  mol.-%  of  KI  in  I2.  For 
27*07  mol.-%  Til  in  I2  it  is  0*0568.  These  are  the 
solubility  limits.  The  system  PI3-I2  has  been  studied 
up  to  100%  PI3.  H.  J.  E. 

Is omorphous  relationships  of  some  analogous 
organic  derivatives  of  oxygen,  sulphur,  and 
selenium. — See  A.,  1938,  II,  118. 

• 

System  magnesium-cadmium.  K.  Riederer 
(Z.  Metallk.,  1937,  29,  423 — 426). — The  existence  of 
the  compounds  MgCd2,  formed  by  prolonged  annealing 
just  below  the  m.p.,  and  MgCd3,  MgCd,  and  Mg3Cd 
formed  by  reactions  in  the  solid  state,  is  confirmed  by 
X-ray  examination.  MgCd2  has  a  hexagonal  structure 
resembling  that  of  Mg  but  not  close-packed ;  the  other 
phases  have  hexagonal  lattices  with  superstructure, 
but  that  of  MgCd  is  distorted  rhombically.  The  cast 
Cd-rich  a-phase  shows  no  change  in  the  c[a  ratio  with 
increasing  Mg  content,  but  filings  taken  from  the 
alloys  show  a  steady  decrease  in  this  ratio  with 
increase  in  Mg  content ;  i.e.,  the  a-phase  is  metastable 
and  should  be  replaced  by  a'  in  the  stable  equilibrium 
diagram.  A.  R.  P. 

(A)  Fusion  diagram  of  magnesium-cadmium 
alloys.  (B)  Velocity  of  transformation  of  mag¬ 
nesium-cadmium  alloys  in  the  region  of  the 
compound  Mg3Cd.  (C)  Velocity  of  formation  of 
the  compound  MgCd3  from  solid  solutions  of 
magnesium  in  cadmium.  N.  I.  Stepanov  and 
I.  I.  Kornilov  (Ann.  Sect.  Anal.  Phys.  Chim.,  1938, 
10,  67—77,  79—95,  97— 112).— (a)  The  fusion 

diagram  consists  of  two  branches,  intersecting  at  a 
point  corresponding  with  the  compound  MgCd,  which 
undergoes  polymorphic  transformation  at  249°. 

(b)  The  velocity  of  dissociation  of  Mg3Cd  in  alloys 
into  its  elements  is  at  a  max.  at  200°  for  alloys  contain¬ 
ing  75  at.-%  Mg,  as  is  shown  by  the  rate  of  fall  in 
conductivity  of  the  alloys;  the  temp,  coeff.  of  con¬ 
ductivity  is  also  a  max.  for  the  same  compound.  The 
relations  are  reversed  for  tho  rate  of  formation  of  the 
compound  in  chilled  alloys  heated  at  100°. 

(c)  Analogous  results  are  obtained  for  MgCd3  as 

for  Mg3Cd.  R.  T. 

Physico-chemical  study  of  the  system  alum¬ 
inium-magnesium.  I,  n.  N.  S.  Kurnakov 
and  V.  I.  Micheeva  (Ann.  Sect.  Anal.  Phys.  Chim., 
1938,  10,  5 — 35,  37 — 66). — I.  Resistance,  temp, 
coeff.  of  resistance,  thermal  e.m.f.,  hardness,  and 
micro-structure  data  confirm  the  existence  of  a  p- 
(35*5 — 37*5%  Mg)  and  a  y-phase  (49*5 — 57*5%  Mg). 
The  max.  and  min.  on  the  curves  cannot  be  related 
with  certainty  to  any  Mg-Al  compound. 

II.  M.p.  data  afford  evidence  of  the  formation  of 
four  phases  in  the  region  of  the  m.p.  :  a  0 — 15,  p 
35*3—37*7,  y  41*5—59*4,  and  B  90—100%  Mg. 
Compound  formation  is  doubtful,  but  they-phase  may 
possibly  contain  a  dissociated  compound,  the 
composition  of  which  cannot,  however,  be  determined 
from  the  available  data.  R.  T. 


System  gold-mercury.  I.  N.  Plaksin  (Ann. 
Sect.  Anal.  Phys.  Chim.,  1938, 10,  129— 159).— M.p., 
micro-structure,  and  X-ray  data  confirm  the  existence 
of  the  compound  AuHg2,  which  undergoes  polymorphic 
transformation  at  —36°  and  122°,  and  dissociates  at 
310°,  to  give  Hg  and  Au2Hg.  This  decomposes  at 
402°  to  yield  Au3Hg,  and  this  in  turn  dissociates  to 
Hg  and  Au  at  420°.  Solid  solutions  of  Hg  in  Au  have 
a  limiting  concn.  of  16*7  at.-%  Hg.  R.  T. 

System  gallium-indium.  S.  J.  French,  D.  J. 
Saunders,  and  G.  W.  Ingle  (J.  Physical  Chem.,  1938, 
42,  265 — 274). — M.p.-composition  data  arc  given. 
The  eutectic  temp,  is  16°,  76  ±0*5%  Ga.  The  solid 
solution  range  for  Ga  in  In  extends  to  9*5%  Ga  and  for 
In  in  Ga  to  <1%.  F.  L.  U. 

Thermomagnetic  study  of  silver-cadmium 
and  copper-cadmium  systems.  N.  Perakis  and 
L.  Capatos  (J.  Phys.  Radium,  1938,  [vii],  9,  27 — 36). 
— The  at.  diamagnetism  of  bivalent  Cd  (xa  = 
-  150  X  10*°)  has  been  obtained  from  Cd  tetra- 
pyridine  persulphate,  (Cd,4C5H3N)S20g.  Thermo- 
magnetic  study  of  the  complexes  Ag-Ca  and  Cu-Cd 
tetrapyridine  persulphate  [Agx(CuJCdyi4C5H5N]S208 
between  room  temp,  and  that  of  liquid  air  shows  that 
they  obey  Weiss’  law  over  a  wide  range  of  concn. 
Frequent  displacements  of  the  Curie  point  with 
mixtures  of  low  Cu  and  Ag  content  have  been  observed. 
Curves  of  the  moment  and  of  the  Curie  point  against 
concn.  are  similar  for  the  two  systems.  The  moments 
of  bi-  and  ter- valent  Ag  and  Cu  ions  are  recorded  and 
their  significance  is  discussed.  W.  R.  A. 

Solid  solubility  at  low  temperature  of  silicon 
or  copper  in  aluminium,  and  of  aluminium  in 
magnesium.  M.  I.  Zacharova  (Ann.  Sect.  Anal. 
Phys.  Chim.,  1938,  10,  113— 118).— The  solid  solu¬ 
bility  of  A1  in  Mg  rises  from  2%  at  150°  to  6*2%  at 
300°,  that  of  Si  in  A1  from  0*11%  at  20—240°  to 
0*43%  at  445°,  and  of  Cu  in  A1  from  0*2%  at  20 — 218° 
to  0*6%  at  300°.  R.  T. 

X-Ray  investigation  of  the  system  Cr-CrAs. 
H.  Nowotny  and  0.  Arstad  (Z.  physikal.  Chem., 
1938,  B,  38,  461— 465).— The  phases  Cr2As  (a  3*613, 
c  6*333  a.)  and  CrAs  (a  3*479,  b  6*210,  c  5*730  A.), 
isomorphous  with  Fe2As  and  FeAs,  respectively,  are 
indicated.  CrAs  and  Cr2As  are  weakly  ferromagnetic. 

H.J.  E. 

Magnetic  properties  and  atomic  ionisation 
in  an  alloy.  Study  of  certain  silicides.  G. 
Foex  (J.  Phys.  Radium,  1938,  [vii],  9,  37 — 43).— 
The  magnetic  properties  of  alloys  have  been  investig¬ 
ated  in  order  to  calculate  the  magnetic  moment  using 
Langcvin’s  formula.  Application  of  the  Rose-Stoner 
theory  gives  the  relation  between  the  moment  and  the 
no.  of  electrons.  Silicides  of  the  general  formulae 
Si2M  and  SiM  were  studied.  Si2Cr  and  Si^In  are  dia¬ 
magnetic,  whilst  Si2Fe  and  Si2Co  are  feebly  para¬ 
magnetic.  In  all  compounds  the  magnetic  moment  of 
the  metal  is  zero.  The  Si  appears  to  give  up  a  sufficient 
no.  of  electrons  to  give  the  metal  its  complete  magnetic 
shell  of  10  electrons,  4  to  Cr,  3  to  Mn,  2  to  Fe,  etc.  For 
compounds  with  a  smaller  at.  concn.  of  Si  the  ionisation 
diminishes  with  rising  temp,  and  the  moment  re¬ 
appears.  SiMn  does  not  follow  Weiss’  law.  The 
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tendency  of  Si  to  yield  electrons  may  account  for  the 
increase  in  its  conductivity  with  temp.  W.  R.  A, 

Soft  X-ray  bands  from  dilute  alloys.  H.  W.  B. 
Skinner  and  J.  E.  Johnson  (Proc.  Camb.  Phil.  Soc., 
1938,  34,  109 — 114). — The  soft  X-ray  emission  bands 
from  Be  and  A1  which  are  present  as  impurities  in 
solid  solution  in  Cu  and  A1  show  no  well-defined  high- 
energy  edge,  indicating  that  the  valency  electrons  of 
the  impurity  atom  are  given  up  to  the  lattice,  and  that 
those  electrons  of  the  lattice  which  have  energies  close 
to  the  max.  energy  of  the  conduction  electrons  are 
not  taken  up  by  the  impurity  atom,  F.  J.  L, 

Crystallisation  in  metals  during  transform¬ 
ations  in  tbe  solid  state.  S.  T.  Ko  nobee  vs  ki 
(Bull,  Acad.  Sci.  U.R.S.S.,  Ser.  Chim,,  1937,  1209 — 
1244). — The  phenomena  of  phase  transformations  in 
solid  solutions  (alloys)  are  discussed.  R.  T. 

Crystal  structure  and  ferromagnetism  of 
alloys.  TJ.  Dehlinger  (Z.  Metallk.,  1937,  29, 
388 — -395). — -Ferromagnetism  occurs  only  in  alloys 
containing  one  or  more  of  the  elements  Fe,  Co,  Ni, 
Mn,  Cr;  saturation  moment  and  Curie  temp,  of 
ferromagnetic  alloys  are  affected  only  by  relatively 
large  changes  in  the  composition  but  rcmanence  and 
coercivity  are  affected  by  any  change  which  modifies 
the  structure  or  state  of  stress  of  the  alloy.  A  large 
increase  in  coercivity  occurs  during  the  preliminary 
stages  of  a  pptn.  or  transformation  reaction  and 
conversely  magnetic  softness  is  induced  by  additions 
which  restrain  transformation  or  by  a  heat-treatment 
which  relieves  internal  stress.  With  Fe,  Mn,  or  Cr 
alloj'S  high  saturation  moments  are  obtained  with  a 
loosely-packed  lattice  structure  such  as  is  obtained  by 
producing  a  body- centred  lattice  (Fe  alloys  only), 
by  addition  of  Cu,  Ag,  Au,  or  other  metal  with  an  at. 
radius  >  that  of  the  principal  component  of  the  alloy, 
by  producing  an  ordered  lattice  structure  in  which  Fe, 
Mn,  or  Cr  atoms  are  not  adjacent  to  one  another  in 
the  first  sphere,  or  by  broadening  the  lattice  by 
addition  of  non-metallic  elements  which  fill  its 
interstices.  The  ferromagnetism  of  alloys  of  Mn  and 
the  Fe  group  metals  with  other  metals  which  obey  the 
Huuie-Rothery  rule  is  also  discussed,  A.  R.  P. 

Different  types  of  precipitation  [in  alloys]. 
U,  Dehlinger  (Z.  Metallk.,  1937,  29,  401 — 403). — 
Pptn.  phenomena  in  alloys  may  be  classified  into  three 
types  analogous  to  certain  types  of  gas  reactions 
(a)  pptn.  producing  hardening  at  room  temp,  and  un¬ 
detectable  by  X-ray  examination  or  microscopically, 
due  to  complex  formation  and  analogous  to  a 
homogeneous  gas  reaction;  (6)  high-temp.  pptn.  in 
which  a  constituent  is  pptd.  homogeneously  in  a 
highly  disperse  form ;  this  can  be  detected  by 
X-rays  by  the  steady  displacement  of  the  lines  due  to 
the  solid  solution  phase  (analogous  to  a  boundary 
surface  gas  reaction) ;  and  (c)  high-temp.  pptn.  in 
which  a  constituent  is  pptd.  heterogeneously  from  the 
grain  boundaries  inwards ;  this  can  be  detected 
by  X-rays  by  the  appearance  in  the  same  specimen 
of  lines  due  both  to  the  initial  and  final  stages  of  the 
reaction  (analogous  to  autocatalysed  boundary  surface 
gas  reactions).  A.  R.  P. 


Ternary  and  quaternary,  eutectic  alloys .  E . 
Janecke  (Z.  Metallk.,  1937, 29, 367—373). — A  ternary 
eutectic  is  formed  only  when  binary  eutectics  occur 
in  the  constituent  binary  systems ;  its  composition 
always  lies  within  the  triangle  formed  by  joining  the 
binary  eutectic  points  in  the  ternary  diagram.  The 
ternary  eutectic  temp,  of  the  systems  Bi-Cd-Sn, 
Cd^-Pb-Sn,  Bi-Pb-Sn,  and  Bi-Cd-Pb  are  103°, 
144*1°,  95*5°,  and  91*5°,  respectively;  addition  of  Zn 
to  these  eutectics  leads  to  quaternary  eutectics  -  at 
100*2°,  137°,  93*5°,  and  90*9°,  respectively,  but  addition 
of  Zn  to  the  quaternary  Bi-Pb-Sn-Cd  eutectic  does 
not  lower  the  m.p.  The  equilibria  in  quaternary 
systems  of  T1  with  three  of  the  metals  Pb,  Sn,  Bi,  and 
Cd  are  complicated  by  the  existence  of  the  stable 
compounds  PbTl2,  Bi2Tl,  and  BiTl8;  Sn  forms  a 
eutectic  with  PbTl2  at  18T8°,  but  there  are  no  ternary 
eutectics  in  the  Sn-Pb-Tl  or  Cd-Pb-Tl  systems. 
Bi2Tl  forms  a  binary  eutectic  with  Sn  at  16S°  and  with 
Cd  at  144*2° ;  the  Bi-Tl-Sn  and  Bi-Tl-Cd  systems 
both  have  two  ternary  eutectic  points,  one  at  124° 
and  the  other  close  to  the  Tl~Sn  or  Tl-Cd  binary 
eutectic.  The  Pb-Tl-Bi  system  has  ternary  eutectics 
at  90*8°  and  186*4°  whilst  quaternary  eutectics  occur 
in  the  Pb-Sn-Bi-Tl  system  at  93°,  in  the  Pb-Cd-Bi- 
Tl  system  at  81°,  and  in  the  Sn-Cd-Bi~Tl  system  at 
94*6°.  Addition  of  6%  T1  to  Wood’s  metal  reduces  the 
eutectic  temp,  to  67°  but  all  the  T1  enters  into  solid 
solution  in  the  Pb,  whilst  A1  is  insol.  in  the  molten 
alloy,  Mg  forms  compounds  with  all  the  components, 
and  Sb  is  completely  miscible  with  the  molten  alloy 
but  no  quinary  eutectic  is  formed.  '  A.  R.  P. 

Lattice  changes  associated  with  formation  of 
superlattices  in  alloys.  A.  H.  Wilson  (Proc, 
Camb.  Phil.  Soc.,  1938,  34,  81 — 88). — A  theoretical 
account  of  the  Au-Cu  superlattice.  Bethe’s  order- 
disorder  theory  of  alloys  is  generalised  so  as  to  include 
transitions  in  which  the  lattice  changes  from  cubic  to 
tetragonal.  F.  J.  L. 

Order  and  disorder  in  binary  solid  solutions. 
J.  G.  Kirkwood  (J.  Chem.  Physics,  1938,  6,  70—75). 
— The  order  and  disorder  in  solid  solutions  are  derived 
from  the  cryst.  partition  function.  W.  R.  A. 

Critical  ordering  temperature  in  alloys.  II. 
Existence  of  a  two-phase  region.  C.  E.  Easthope 
(Proc.  Camb.  Phil.  Soc.,  1938,  34,  68 — 80). — 
Theoretical.  The  crit.  ordering  temp.  Tc  for  alloys 
of  the  type  A7?3  is  max.  when  c  =.£.  At  lower  temp, 
there  is  a  concn.  range  within  which  the  alloy  exists 
in  a  two-phase  state,  one  partially  ordered  and 
the  other  disordered.  It  vanishes  at  T  =  0  and 
T^{TC)^.  F.  J.L. 

Electrochemical  investigations  on  solid  metal¬ 
lic  alloys.  A.  Olander  (Z.  Metallk.,  1937,  29, 
361 — 366). — A  review  of  recent  work  on  electro¬ 
chemical  potentials,  order-disorder  transformations, 
mixture  entropy,  and  heats  of  transformation. 

A.  R.  P. 

Diffusion  of  gases  in  liquids  under  pressure. 
II.  Influence  of  temperature.  V.  V.  Ipatiev  and 
V.  P.  Teodorovitsch  (J.  Phj'S.  Chem.  Russ.,  1937, 
10,  712 — 718 ;  cf.  A.,  1934,  138). — The  amount  Q 
of  H2  dissolved  in  H20  after  time  t,  if  the  area  of 
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contact  is  .nr*  and  the  solubility  (vol.:  in  voL)  is  JS> 
is  given  by  GQ2  —  Dnr^^t.  The  diffusion  coeff.  D 
between  30  and  125  atm.  is  independent  of  the  pressure 
a<nd  increases  rapidly  with  rise  of  temp.  (15 — 200°). 

J.  J.  B. 

Ionisation  of  hydrogen  by  diffusion  through 
palladium.  R.  G:  Stansfield  (Proc.  Camb.  Phil. 
Soc.,  1938,  34,  120 — -123). — No  ionisation  is  found  in 
H2  leaving  Pd,  when  the  gas  either  diffuses  through 
the  metal  or  is  evolved  by  warming  Pd  previously 
charged  with  H2.  ;F.  J.  L. 

Solubility.  V.  ‘  Validity  of  Henry’s  law  for  the 
calculation  of  vapour  solubilities.  J.  H.  Saylor, 
J.  M.  Stuokey,  and  P.  M.  Gross  (J.  Amer.  Chem; 
Soc.,  1938,  60,  373—376).  From  measurements  of  the 
partial  pressures  of  C6H6,  C2H4C12,  and  C0Et2, 
respectively,  in  the  vapours  in  equilibrium  with  their 
aq.  solutions  at  30°  and  from  confirmatory  tests  it  is 
concluded  that  Henry’s  law  is  applicable  at  concns. 
<300—400  millimol.  per  1000  g.  of  H20.  The 
calculation  of  vapour  solubilities  is  discussed. 

-  _ \  E.  S.  H. 

Solubilities  of  red  and  yellow  mercuric  oxides 
in  water,  in  alkali,  and  in  alkaline  salt  solutions. 
Acid  and  basic  dissociation  constants  of  mercuric 
hydroxide.  A.  B.  Garrett  and  A.  E.  Hirsckler  (J. 
Amer.  Chem.  Soc.,  1938,  60,  299—306). — Solubility 
data  for  red  HgO  in  Ho0  and  aq.  NaOH,  and  for 
yellow  HgO  in  H20  and  aq.  NaOH,  KOH,  LiOH, 
KN03-Na0H,  NaN03-Na0H,  and  Na2S04-Na0H  at 
25°  are  recorded.  In  each  case  solubility  is  a  linear 
function  of  concn.  up  to  approx.  N-alkali.  The 
solubility  of  yellow  HgO  is  generally  about  5%  > 
that  of  red  HgO.  HgO  is  shown  to  be  amphoteric 
by  the  constancy  of  the  equilibrium  const,  for  HgO  + 
OH’  =  HHg02'.  The  dissociation  const,  for  HoHg02  = 
H*  +  HHg02'  is  calc,  as  1-4  X  10  15 ;  that  of  Hg(OH)2 
as  a  base  is  1*8  X  HP22.  The  difference  in  free  energy 
between  red  and  yellow  HgO  is  31  g.-cal  per  mol. 

E.  S.  H. 

Solubility  of  cuprous  cyanide  in  aqueous  sod¬ 
ium  and  potassium  cyanide.  I.  N.  Plaksin  and 
C.  E.  Fischkova  (Ann.  Sect.  Anal.  Phys.  Chim., 
1938,  10,  229— 244).— The  solubility  of  CuCN  in  aq. 
KCN  or  NaCN  and  the  d  of  the  solutions  have  been 
determined  at  15°,  25°,  and  35°.  The  solid  phases  in 
equilibrium  with  the  saturated  solutions  are 
Na2Cu(CN)3,  K2Cu(CN)3,  NaCu(CN)2,  KCu(CN)2, 
Na4Cu(CN)5,  and  possibly  K3Cu(CN)4.  R.  T. 

Solubility  of  oxides  in  molten  boric  anhydride, 
at  1200°.  M.  Foex  (Compt.  rend.,  1938,  206, 
349 — 350;  cf.  A.,  1904,  ii,  614). — The  oxides  X20 
(X  =  Li,  Na,  K,  Rb,  Cs,  CuT,  Ag,  and  Tl),  PbO, 
As203,  Sb203,  Bi203,  V205,  and  Mo03  arc  miscible 
in  all  proportions.  XO  (X  =  Be,  Mg,  Ca,  Mn,  Co,  Ni, 
Zn,  Sr,  Cd,  and  Ba),  La203,  and  Ce203  give  two  layers, 
the  lower  consisting  of  a  fused  borate,  and  the  upper 
of  a  solution  of  the  oxide  in  B203;  the  solubilities, 
which  are  recorded,  increase  with  the  mol.  wt.  of  the 
oxide.  In  the  series  X02  (X  ==  Si,  Ti,  Zr,  Sn,  Th)  the 
solubilities  decrease  with  increasing  mol.  wt.  Vais, 
for  P205  and  W03  are  also  recorded.  A.  J.  E.  W. 

Acid  salts  of  monobasic  acids.  IV.  Salting- 
out  effect.  J.  D.  M.  Ross,  T.  J.  Morrison,  and 


C.  Johnstone  (J.C.S.,  1938,  264—268). — The  salting- 
out  effect  of  the  ions  has  been  calc,  from  solubility 
data  for  r-  and  (+)-0H*CHP1uC02H  in  presence  of 
chlorides  and  nitrates.  The  correction  for  this  effect 
is  applied  to  similar  data  for  the  influence  of  metallic 
mandelates  (cf.  A.,  1933,  1013;  1936,  937;  1937,  I, 
298)  in  order  to  ascertain  the  extent  of  complex 
formation  in  solution.  The  extent  for  the  r-acid  is 
approx,  twice  that  for  the  active  acid,  and  in  each 
case  is  independent  of  the  nature  of  the  metallic  ion. 
The  data  suggest  that  with  the  r-  and  the  active  acid 
the  3  :  1  and  1  :  1  acid  salts  respectively  exist  in 
solution.  C.  R.  H. 

Solubility  of  cellulose  and  its  esters.  II. 
Applicability  of  the  phase  rule  to  solutions  of 
Cellulose  esters.  S.  Papkov,  V.  Kargin,  and  Z. 
Rogovin  (J.  Phys.  Chem,  Russ.,  1937,  10,  607 — 619  ; 
cf.  A.,  1938,  I,  24).— Cellulose  acetate  (I)  +  CIIC13 
and  (I)  +  (CH2C1)2  each  give  two  liquid  pairs,  the  crit. 
temp,  of  dissolution  being  approx.  57°  for  both 
systems.  (I)  is  deposited  as  a  solid  phase  on  cooling 
its  solutions  in  PhN02,  COMePra,  COMeEt,  MeOH, 
CfiH0,  and  EtOAc;  tc  is  approx.  80°,  115°,  25°,  120°, 
210°,  and  10°,  respectively.  From  solutions  in 
CHoPh’OH  (I)  separates  as  a  gel.  Swollen  (I)  is  a 
solution  of  the  solvent  in  (I) ;  the  phase  rule  is 
applicable  to  all  systems  consisting  of  (I)  and  a  solvent. 

J.  J.B. 

Ageing  of  fresh  precipitates.  XVIII.  Mixed 
crystal  formation  between  barium  sulphate  and 
potassium  permanganate.  I.  M.  Kolthoff  and 
G.  E.  Noponen  (J.  Physical  Chem.,  1938,  42,  237 — 
243  ;  cf.  A.,  1938,  I,  134).— On  shaking  freshly  pptd. 
BaS04  with  aq.  KMn04  distribution  equilibrium  is 
reached  in  15 — 30  days.  The  same  equilibrium  is 
reached  from  the  opposite  direction  when  the  KMn04 
is  co-pptd.  with  the  BaS04.  The  concn.  of  KMn04 
in  the  solid  is  diminished  in  presence  of  NaN03  or 
(to  a  smaller  extent)  of  NaCl,  and  increased  in  presence 
of  KN03.  F.  L.  U. 

Adsorption  of  vapours  of  dimethyl,  diethyl, 
and  di-n-propyl  ethers  by  activated  charcoal. 
J.  N.  Pearce  and  P.  E.  Peters  (J.  Physical  Chem., 
1938,  42,  229 — 235;  cf.  A.,  1935,  929). — Isotherms 
are  given  for  temp,  from  0°  to  183°.  The  results  are 
satisfactorily  expressed  by  Langmuir’s  equation  in 
the  pressure  range  studied  (0 — 650  mm.),  except  for 
Me20  at  higher  temp.  At  low  pressures  the  higher- 
boiling  ether  is  adsorbed  more  strongly ;  as  the  pres¬ 
sure  is  increased  the  order  of  adsorption  is  reversed. 
Heats  of  adsorption  are  calc.  F.  L.  U. 

Adsorption  of  gases  on  surfaces  as  a  particular 
case  of  dissociation  equilibrium.  F.  Cernuschi 
(Compt.  rend.,  1938,  206,  585 — 587). — Formulae  for 
adsorption  may  be  deduced  more  easily  using  the  law 
of  mass  action  than  by  the  use  of  statistical  mechanics 
(cf.  Fowler,  A.,  1935,  818).  R.  S.  B. 

Adsorption  of  gases  on  plane  surfaces  of  mica. 
M.  B.  Armbruster  and  J.  B.  Austin  (J.  Amer. 
Chem.  Soc.,  193S,  60,  467 — 475). — The  adsorption  of 
A  and  CO  by  mica  at  —183°  has  been  determined. 
At  saturation  the  mica  is  completely  covered  with  a 
unimol.  layer  of  CO,  but  only  17%  of  the  surface  is 
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covered  by  A.  Adsorption  is  not  instantaneous. 
Approx.  75%  of  the  adsorbed  CO  can  be  removed 
by  pumping  at  —183°;  the  remaining  25%  can  bo 
removed  by  pumping  at  higher  temp.  The  strongly 
bound  CO  mols.  and  A  appear  to  bo  adsorbed  at 
active  centres,  which  aro  probably  the  points  on  the 
mica  surface  from  which  K  is  removed  on  cleavage. 
Adsorption  of  CO  follows  the  Langmuir  isotherm  ; 
that  of  A  follows  the  Langmuir  equation  for  two  kinds 
of  elomentary  spaces.  The  spreading  force  of  adsorbed 
CO  varies  with  the  surface  area  per  mol.  in  the  same 
way  as  the  spreading  force  of  insol.  films  on  H20. 
The  adsorbed  gas  follows  a  two-dimensional  van  der 
Waals  equation.  The  spreading  force  for  adsorbed 
A  is  ver}'  small.  E.  S.  H. 

Adsorption  of  helium  gas  used  for  thermal 
conduction  in  calorimetry  near  1°  K.  Heat  of 
adsorption.  J.  W.  Stout  and  W.  F.  Giauque 
(J.  Amer.  Chem.  Soc.,  1938,  60,  393 — 395). — Equi¬ 
librium  pressures  have  been  measured  for  amounts  of 
He  calc,  to  form  uni-  or  bi-mol.  surface  layers  on 
NiS04,7H20.  Heats  of  adsorption  for  different  pres¬ 
sures  at  4*23°  K.  have  been  determined.  E.  S.  H. 

Adsorption  of  gases  in  multimolecular  layers. 
S.  Brunauer,  P.  H.  Emmett,  and  E.  Teller  (J. 
Amer.  Chem.  Soc.,  1938,  60,  309 — 319). — The  polar¬ 
isation  theory  of  multimol.  adsorption  is  critically 
discussed.  It  is  shown  that  the  adsorption  energy 
due  to  attraction  of  dipoles  induced  in  a  non-polar 
gas  is  insufficient  to  constitute  a  major  portion  of  the 
binding  energy  between  adsorbed  layers.  Adsorption 
equations  for  multimol.  adsorption  have  been  derived 
on  the  assumption  that  the  forces  producing  con¬ 
densation  are  also  responsible  for  multimol.  adsorp¬ 
tion.  The  equations  are  applied  to  experimental  data. 

E.  S.  H. 

Determination  of  the  true  adsorption  of  the 
solvent  and  of  the  dissolved  substance  in  concen¬ 
trated  solutions.  M.  Dobine  (Compt.  rend.,  1938, 
206,  430 — 432). — Separate  isotherms  for  the  adsorp¬ 
tion  of  H20  and  AcOH.  are  deduced  from  previous 
results  (A.,  1938, 1, 134).  In  each  case  the  adsorption 
increases  with  eoncn.,  the  isotherms  being  convex 
towards  the  concn.  axis.  A.  J.  E.  W. 

Mechanism  of  the  electrolyte  adsorption  by 
aluminium  hydroxide  sols.  Z.  J.  Berestneva 
and  V.  A.  Kargin  (J.  Phys.  Chem.  Russ.,  1937,  10, 
593 — 600). — An  A1  amalgam  electrode  in  Al(OH)3  sol 
becomes  more  negative  if  Na2S04  is  added.  Pre¬ 
sumably  the  effect  is  due  to  pptn.  of  a  basic  A1  sulphate 
on  the  colloid  particles.  The  ion  which  determines  the 
potential  of  an  A1  amalgam  electrode  in  the  ultra¬ 
filtrate  is  univalent  since  a  tenfold  dilution  of  the 
ultrafiltrate  changes  the  p.d.  by  approx.  0  05  v. 

J.  J.  B. 

Simultaneous  adsorption  from  dilute  aqueous 
solutions.  W.  J.  Jones,  R.  A.  Hudson,  and  J.  T. 
Jones  (J.C.S.,  1938,  269 — 271). — The  simultaneous 
adsorption  on  sugar  charcoal  of  COMe2,  COMeEt,  or 
COMePr0  and  PhOH  or  NH2Ph  from  aq.  solutions  has 
been  investigated.  The  presence  of  ketones  reduces 
the  adsorbability  of  PhOH  or  NH2Ph,  and  vice  versa. 

C.  R.  H. 


Adsorption  of  ions  of  water  by  precipitates. 
H,  HI.  I.  Tananaev  and  N.  I.  Mirianaschvilx 
(J.  Appl.  Chem.  Russ.,  1937,  10,  2082—2087,  2088 — 
2095;  cf.  A.,  1938,  I,  76).— II.  Ppts.  of  PbCr04  or 
PbC204  adsorb  OH'  from  neutral  solutions.  Only 
slight  changes  in  are  found  (colorimetrically)  when 
Ag  halides  are  pptd.  from  neutral  solution;  the 
of  such  solutions  cannot  be  determined  potentio- 
metrically  (Pt  or  quinhy drone  electrodes). 

III.  In  titration  of  0*5n-K2SO4  with  0-5N-BaCl2 
the  pa  at  first  rises  slightly,  and  then  falls  abruptly 
at  the  equiv.  point.  The  effect  is  due  to  selective 
adsorption  of  H‘  in  presence  of  S04",  and  the  process 
is  represented  :  nBaS04  +  SO./'  ->  (BaS04)rtS0/'  (I) ; 
(I)  +  2H20  ->  ?iBaS04,H2S04  +  OH'.  Adsorption 
of  H*  is  greater  in  presence  of  K-\  A  method  of  titra¬ 
tion  of  SO/'  by  standard  BaCl2,  based  on  the  above 
reaction  (phenolphthalein  or  phenol-red  indicators), 
is  described.  R.  T. 


Determination  of  dynamic  activity  of  sorbents K 
and  a  method  of  obtaining  air-vapour  mixtures 
of  constant  composition.  V.  K.  Markov  and  G.  D. 
Dachniuk  (J.  Appl.  Chem.  Russ.,  1937,  10,  2096 — 
2104). — The  dynamic  activity  of  sorbents  can  be 
determined  accurately  only  when  the  concn.  of  ad¬ 
sorbate  in  the  gas  is  maintained  const.  This  is 
achieved  by  passing  a  current  of  gas  through  a  layer 
of  saturated  sorbent,  when  the  concn.  of  the  vapour 
does  not  vary  until  desorption  is  practically  complete. 


R.  T. 


Adsorption  by  the  mercury  dropping  electrode 
in  relation  to  the  maxima  of  the  polarographic 
current-potential  curves.  A.  Winxel  and  H. 
Siebert  (Z.  Elektrochem.,  1938,  44,  127 — 132).— 
Electrocapillary  curves  in  electrolyte  solutions  of 
different  concns.  obtained  by  the  drop-wt.  method 
show  agreement  with  those  given  by  static  methods 
in  n  and  0*1n  solutions;  deviations  at  lower  concns. 
are  attributed  to  incomplete  adsorption  equilibrium. 

E.  S.  H; 

Sorption  hysteresis  and  the  vapour  pressure  of 
concave  surfaces.  L.  H.  Cohan  (J.  Amer.  Chem. 
Soc.,  1938,  60,  433—435). — Theoretical.  The  v.p.  in 
equilibrium  with  the  interior  of  a  cylindrical  shell  of 
liquid  is  given  by  Pr  —  P0o-°vlrRTi  where  r  is  the 
internal  radius.  From  the  equation  it  is  deduced  that 
hysteresis  must  bo  expected  in  certain  sorption 
systems.  E.  S.  H. 


Homogeneous  transformation  points  in  uni- 
molecular  layers.  D.  G.  Dervtchian  and  M.  Joly 
(Compt.  rend.,  1938,  206,  326 — 328). — Anomalies  in 
the  variation  of  the  compressibility,  rate  of  flow,  and 
the  electric  moment  of  the  mols.,  during  isothermal 
compression,  have  been  observed  for  unimol.  layers 
in  the  solid,  liquid,  and  gaseous  states.  These  anom¬ 
alies  are  found  at  sharply  defined  vals.  of  the 
surface  area  occupied  by  each  mol.  (triolein,  115; 
oleic  acid,  36  and  42;  stearic  acid,  19*5;  trihexoin, 
100  and  120  sq.  a.).  Adsorption  layers  of  fatty  acids 
show  similar  properties,  and  the  anomalies  in  this 
case  are  probably  due  to  the  mols.  ceasing  to  have 
their  normal  orientation  in  which  their  length  is 
parallel  to  the  surface.  A.  J.  E.  W. 
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Adsorption  layers  in  disperse  systems.  XVI. 
Peptising  and  coagulating  capacity  of  the  soaps 
of  the  homologous  series  of  fatty  acids.  N.  N. 
Serb-Serbina  (J.  Phys.  Chem.  Russ.,  1937, 10,  627 — 
635). — The  peptisation  of  CaC03,  Pb304,  graphite, 
and  soot  and  the  flotation  in  presence  of  BuCCXNa, 
C7H15-C02Na,  C9H19-C02Na,  CnH23*C02Na,  and"  Na 
oleate  have  been  examined.  The  peptisation  by  Na 
oleate  increases  during  the  ageing  of  the  solutions  and 
decreases  with  temp. ;  the  flotation  shows  an  opposite 
behaviour.  J.  J.  B. 

Lowering  of  the  surface  tension  of  hydrochloric 
acid  by  organic  bases.  E.  Jenckel  [with  H. 
Poetsch]  (Z.  anorg.  Chem.,  1938,  235,  254 — 256). — 
Relative  vals.  have  been  obtained  for  the  capillary 
activity  of  a  no.  of  org.  bases  in  3n-HC1.  They  show 
no  definite  correlation  with  the  corresponding  in¬ 
hibiting  effects  on  the  dissolution  of  metals. 

E.  J.  G. 

Surface  tension  and  viscosity  in  the  mutual 
system  2NaCl  -f-  MgS04  Na2S04  +  MgCl2. 
V.  L  Nikolaev  and  E.  E.  Burovaja  (Ann.  Sect. 
Anal.  Phys.  Chim.,  1938,  10,  245—258). — Data  for 
25°  are  recorded  and  discussed.  R.  T. 

Properties  of  detergent  solutions.  IV.  In¬ 
fluence  of  hydrogen-ion  concentration  on  the 
interfacial  tension  of  soap  solutions.  J.  Powney 
and  C.  C.  Addison.  V.  Hydrolysis  of  soaps  as 
determined  from  glass  electrode  pn  measure¬ 
ments.  J.  Powney  and  D.  0.  Jordan.  VI. 
Surface  activity  and  critical  concentrations  of 
aqueous  solutions  of  saturated  soaps  under 
conditions  of  suppressed  hydrolysis .  J.  Powney 
and  C.  C.  Addison  (Trans.  Faraday  Soe.,  1938,  34, 
356 — 363,  363 — 371,  372 — 377). — IV.  Interfacial  ten¬ 
sions  of  buffered  and  unbuffered  aq.  Na  and  K  oleates 
and  laurates,  Na  linoleate,  and  K  myristate  against 
PhMe  have  been  determined  over  a  wide  range  of  pa. 
The  variation  with  p^  and  with  concn.  of  neutral  salt 
is  discussed.  The  nature  of  the  species  responsible 
for  the  activity  at  an  oil-solution  interface  differs 
from  that  operative  at  an  air-solution  interface. 

.  V.  The  degree  of  hydrolysis  of  Na  laurate,  myris- 
tate,  palmitate,  stearate,  oleate,  linoleate,  and 
rioinoleate  has  been  determined  over  the  approx, 
concn.  range  0*00001 — 0*1m.  The  abnormal  hydro¬ 
lysis  observed  in  certain  concn.  ranges  is  discussed  in 
relation  to  the  mechanism  of  acid  soap  formation. 
The  degree  of  hydrolysis  of  0003M-Na  oleate  in  aq. 
MeOH,  EtOH,  PraOH,  and  Bu°0H  has  been  deter¬ 
mined. 

VI.  Surface  and  interfacial  tension  (against  PhMe) 
data  are  recorded  for  aq.  Na  laurate,  myristate, 
palmitate,  and  stearate  at  70°.  Under  conditions  of 
suppressed  hydrolysis  these  soaps  behave  in  a  manner 
characteristic  of  unhydrolysed,  long-chain  colloidal 
electrolytes,  such  as  Na  alkyl  sulphates.  The  concn. 
curves  obtained  show  well-defined  crit.  concns.,  which 
change  in  a  regular  way  with  chain  length.  The  crit. 
concn.  is  lowered  considerably  by  addition  of  neutral 
salts  such  as  NaCl.  E.  S.  H. 

Oxide  films  formed  on  heated  iron.  T.  Iimori 
(Sci.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo,  1937,  34, 
60 — 67).— The  oxide  layers  on  Fe  have  been  studied 


by  observations  on  electron  diffraction  (cf.  A.,  1937, 
I,  555).  An  unknown  primary  oxide  of  Fe  is  formed 
at  200 — 250°.  At  <340°  y-Fe203  is  formed  from 
etched  Fe,  and  oc-Fe203  from  polished  Fe.  R.  S.  B. 

Electrical  properties  of  cj-bromopalmitic  acid 
films.  M.  Gerovitscii  and  D.  Vargin  (Bull.  Acad. 
Sci.  U.R.S.S.,  S6r.  Chim.,  1937,  1075— 1084).— The 
films  formed  on  dil.  aq.  solutions  are  stable  at  pB 
7 — 7*6;  below  pa  7  aggregation,  and  above  pa  8:5 
dissolution,  of  the  films  takes  place.  The  p.d.  amounts 
to  — 0*60  v.  in  absence,  and  to  — 0*87  v.  in  presence, 
of  multivalent  cations  (0*0004m-CuS04,  at  pa  7*5). 

R.T. 

Electrokinetic  aspects  of  surface  chemistry. 
III.  Comparison  of  the  microscopic  and  moving 
boundary  methods  of  electrophoresis.  L.  S. 
Moyer  (J.  Biol.  Chem.,  1938,  122,  641— 647).— At 
any  given  pB  val.  between  4  and  8  the  electrical 
mobility  of  horse-serum  pseudoglob  in  adsorbed  on 
microscopic  collodion  particles  is  equal  to  the  mobility 
of  this  protein  in  solution.  Similar  data  for  horse- 
serum  albumin  are  confirmed.  The  accuracy  and 
simplicity  of  the  microscopic  method  are  emphasised 
and  the  results  are  discussed  with  reference  to  their 
immunological  implications.  J.  W.  S. 

Theory  of  schiller  layers.  P.  Bergmann,  P. 
Low-Beer,  and  H.  Zocher  (Z.  physikal.  Chem.,  1938, 
181,  301 — 314). — Expressions  connecting  the  dis¬ 
tance  between  two  lamellse  with  the  electrolyte  of 
concn.  c,  and  the  dielectric  const.,  e,  are  derived. 
Observed  distances  in  the  case  of  schiller  layers  of 
H2W04  agree  with  theory  at  low  vals.  of  c,  but  are  > 
the  calc,  distances  at  higher  vals.  In  agreement  with 
theory  an  increase  of  c  is  accompanied  by  a  decrease 
in  the  distance.  In  96%  EtOH  the  observed  vals. 
agree,  except  at  high  vals.  of  c,  with  the  calc,  vals., 
the  latter  being  <  the  vals.  for  aq.  solutions  on  account 
of  the  lower  e.  C.  R.  H. 

Capillary  systems.  XEX  (7).  Permeability  of 
coherent  and  compact  material  for  gaseous  and 
dissolved  substances.  E.  Manegold  and  K.  Sole 
(Kolloid-Z.,  1938,  82,  135—150;  cf.  A.,  1937, 1,  612). 
— Mathematical.  F.  L.  U. 

Electrocapillary  phenomena  in  fused  electro¬ 
lytes  .  S.  Karpatschev  and  A.  Stromberg  ( J.  Phys. 
Chem.  Russ.,  1937, 10,  739 — 746). — The  behaviour  of 
Zn-Sn  alloys  has  been  examined  in  the  eutectic  mix¬ 
ture  of  LiCl  and  KC1,  and  in  a  Lil-KI  mixture  at 
400°.  J.  J.  B.  . 

Non-diffusion  through  parchment  of  oleic  acid 
dissolved  in  solutions  of  salts  of  bile  acid. 
H.  J.  Vonk,  Chr.  Engel,  and  C.  Engel  (Biochem. 
Z.,  1938,  295,  171—182;  cf.  Breusch,  A.,  1937,  I, 
562).— When  dissolved  in  solutions  of  Na  glyco- 
cholate,  oleic  acid  does  not  dialyse  through  parchment. 

W.  McC. 

Explanation  of  the  Coehn-Raydt  charge  law 
[for  electro-endosmosis  of  organic  liquids]. 
A.  J.  Rutgers  (Physica,  1938,  5,  54 — 59;  cf.  Ann. 
Physik,  1909,  30,  777).— Theoretical.  H.  J.  E. 

Magnetic  birefringence  of  benzene  solutions 
of  pinenes.  J.  Rabinovitch  (Compt.  rend.,  1938, 
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206,  342—344;  cf.  A.,  1932,  448,  561).— Measure- 
ments  made  on  solutions  of  a-  and  (3-pinene  (I)  in 
C6H0  indicate  the  presence  of  a  third  mol.  species 
formed  by  association  of  (I)  and  C6H6,  possessing  a 
magnetic  anisotropy  that  of  C6H6. 

A.  J.  E.  W. 

Dielectric  constants  of  solutions  of  cellulose 
nitrates  [and  of  cellite]  in  acetone,  acetone- 
hexane,  and  ethyl  acetate .  S.  Lee  and  I.  Sakurada 
(J.  Soc.  Chein.  Ind.  Japan,  1937, 40,  460b). — Dielectric 
consts.  (ej  for  various  XX  obtained  with  a' resonance 
apparatus  show  that  the  apparent  sp.  polarisation  in 
C0Me2  and  EtOAc  solutions  is  almost  independent  of 
the  concn.  It  may  be  inferred  that  in  strongly  polar 
solvents,  cellulose  nitrate  and  acetate  are  so  strongly 
solvated  that  neither  dipolar  association  nor  change 
of  solvation  occurs  over  a  wide  range  of  concn.  Since 
the  apparent  sp.  polarisation  in  COMc2-C6H14  varies 
with  the  concn.  it  would  appear  that  cellulose  nitrates 
are  associated  in  such  solvents.  Vais,  for  the  mol. 
polarisation  at  infinite  dilution,  obtained  by  extra¬ 
polation,  are  practically  identical  with  those  in  pure 
C0Me2.  The .  apparent  sp.  polarisation  of  cellulose 
nitrates  is  only  slightly  dependent  on  the  degree  of 
nitration  and  on  the  viscosity.  The  apparent  dipole 
moment,  calc,  from  the  apparent  sp.  polarisation  and 
referred  to  the  C6-cellulose  mol.  as  unit, dies  between 
1*666  and  1-791.  e  of  the  solutions  increases  slightly 
with  X.  The  dependence  of  e  on  the  frequency  is 
almost  identical  for  unequally  viscous  cellulose 
nitrates.  The  apparent  dipole  moment  of  cellite  in 
COMc2,  referred  to  the  C6-cellulose  mol.,  is  approx,  the 
same  as  that  of  cellulose  triacetate  in  CHC13.  E.  F. 

Measurements  of  the  velocity  of  the  Brownian 
movement  of  a  torsion  balance.  E.  Kappler 
(Ann.  Physik,  1938,  [v],  31,  377— -397 ;  cf.  ibid., 
1932,  [v],  15,  545). — Velocity  measurements  have 
been  made  from  the  registration  curve  of  a  torsion 
balance  in  Brownian  movement.  The  velocity  shows 
Gaussian  distribution.  The  val.  derived  for  the  Boltz¬ 
mann  const,  is  h  —  1*36  X  10~16  (ib3%)  erg  per 
decree.  The  Maxwell-Boltzmami  distribution  law  is 
verified.  The  distribution  of  the  impulses  is  calc,  and 
and  the  damping  shown  to  be  oc  to  the  mean  square 
of  the -impulse.  :  The  frictional  damping  is  identical 

with  that  for  macroscopic  vibration.  :  0.  D.  S.  X 

*  •  • '  "  1  ‘ 
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Effect  of  polarised  light  on  the  Brownian 
movement.  J.  Kolb  (Physikal.  Z.,  1938,  39, 
194—197). — The  Brownian  movement  has  been 
studied  with  Au  particles  of  accurately  determined 
magnitude;  previous  observations  of  Pospisil  (A., 
1927,  823)  and  Fiirth  el  al/{ A.,  1935, ^  1459)  on  the 
effect  of  polarised  light  on  the  Brownian  movement 
have  been  confirmed.  The  movement  in  the  direction 
of  the  magnetic  vector  is  unaffected,  but  that  in  the 
direction  of  the  electric  vector  and  the  direction  of 
propagation  of  the  light,  is  lowered  by  10—20% 
according  to  intensity  of  light  and  size  of  particle." 

"  A.  J.  M.  • 

i  .  ...»  1 

[Effect  of  polarised  light  on  the  Brownian 
movement.]  A.  Deubner  (Physikal.  Z.,  1938,  39, 
198).^Polemical  against  Kolb  (preceding  abstract). 

A>  J>iM4= 


.  [Effect  of  polarised  light,  on  the.  Brownian 
movement.]  R.  Furtii  (Physikal.  Z.,  1938,  39, 
198 — 199).— A  reply  to  Deubner  (preceding  abstract). 

A.  J.M. 

Mobility  spectrum  of  large  [gaseous]  ions. 
O.  Te-Tciiao  (Compt.  rend.,  1938,  206,  240 — 242 ; :  cf. 
A.,  1928,  102;  1937,  I,  498). — The  mobility  spectrum 
of  charged  smoke  particles  under  the ,  action  of  an 
alternating  electric  field  has  been  determined  by 
ultra-microscopic  measurement  of  the  lengths  of  their 
trajectories.  A.  J.  E.  W. 

Polydispersity  and  multimolecularity.  W. 
Ostwald  (Kolloid-Z.,  1938,  82,  226—228,  and  Z. 
Elektrochem.,  1938,  44,  152). — A  recent  paper  by 
Schulz  (A,,  1938, 1,  137)  is  criticised.  F.  L.  U. 

Mol.  wt.  and  viscosity  of  high  polymerides. 
H.  Staudinger  (Kolloid-Z.,  1938,  82,  129—131).— 
Some  results  obtained  by  the  author  and  his  co¬ 
workers,  mention  of  which  was  omitted  in  a  recent 
paper  bv  Dobry  (A.,  1938,  I,  28),  are  re-stated. 

'  /  .  F.  L.  U. 

Highly  polymerised  compounds.  CLXXXV, 
CLXXXVI.  Heteropolar  colloid  molecules.  ,L 
Polyacrylic  acid,  a  type  of  protein.  II.  Viscos¬ 
ity  of  solutions  of  polyacrylic  acids  and  their 
salts.  W.  -  Kern  (Z.  physikal.  -  Chem.,  1938,  181, 
249 — -282,  283— 300).— I.  The : degree  of  dissociation, 
conductivity,  and  osmotic  pressure,  77,  of  aq.  solu¬ 
tions  of  polyacrylic  acids,  all  considered  as  monobasic, 
are  shown  to  be  independent  of  the  degree  of  poly¬ 
merisation  (P).  In  the  case  of  the  second  and  third 
properties  this  independence  extends  to  solutions  of 
the  alkali  salts.  -  Comparisons  are  made  with  Pr^C02H. 
The  val.  of  77  increases  as  the  acid  is  progressively 
neutralised,  but  the  rate  of  increase  rapidly  dimin¬ 
ishes  on  account  of  what  is  termed  a  “  buffering  ” 
effect  of  77,  due  to  the  influence  of  large  mols.  on  the 
osmotic  activity  of  small  mols.  This  effect  is  dis¬ 
cussed  in  relation  to  similar  effects  observed  in  nature 
in  connexion  with  nucleic  acids. 

II.  In  dil.  solutions  the  sp.  iq  decreases  and  then 
increases  with  increase  in  concn.  c,  the  min.  val.  occur¬ 
ring  at  0*1 — 0*3n  (n  refers  to  the  basic  acid  irre¬ 
spective  of  P).  Solutions  of  the  alkali  salts  show  a 
similar  behaviour.  Distinction  is  made  between  the 
ionic  factor  which  is  evident  at  low  vals.  of  c,  and  to 
the  macromol.  factor  which  is  evident  at  high  vals. 
The  rate  of  increase  of  yj  which  follows  the  progressive 
neutralisation  of  the  acids  diminishes  as  neutrality  is 
reached.  This  effect  is  compared  with  the  77 
“  buffering  ”  effect.  C.  R.  H. 

Highly  polymerised  compounds.  CLXXXIV. 
Importance  of  the  shape  of  macromolecules  in 
colloid  chemistry.  H.  Staudinger  (Compt.  rend. 
Trav.  Lab.  Carlsberg,  1938,  22,  494 — 503).— A 
discussion.  C.  R.  H. 

Solubility  relations  of  high-molecular  sub¬ 
stances.  J.  N.  Bronsted  (Compt.  rend.  Trav.  Lab. 
Carlsberg,  1938,'  22,  99 — 108). — Recorded  data  lead 
to  the  conclusion  that  pure  liquids  belong  to  two 
groups,  solvents1  and  non-solvents,  and  that  a  series 
of  liquids  showing  graduated  solubility  is  impossible. 
Mixtures  of  solvent  and  non-solvent  also  fall  into  two 
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groups,  solvent  type  and  non- solvent  type,  the  two 
groups  being  separated  by  a  crit.  mixture  in  which  the 
solubility  is  practically  undefined.  Similarly  there  is  a 
crit.  solution  temp,  separating  two  ranges  in  which 
the  liquid  acts  as  solvent  and  non-solvent.  Experi¬ 
ments  with  polystyrene  (I)  as  solute  and  C6H6-MeOH 
and  C6H6-'ft-C8H18  as  solvent-non-solvent  mixtures 
verify  the  existence  of  a  crit.  composition  and  show 
that  this  is  independent  of  the  amount  of  (I)  present. 
It  has  also  been  shown  that  of  two  consecutive 
members  of  an  ester  series,  one  can  be  a  solvent  and 
the  other  a  non-solvent;  e.g .,  Me  and  Et  laurate  are 
solvents  and  Pr  and  Bu  laurate  are  non-solvents,  and 
a  crit.  mixture  of  the  Et  and  Pr  laurates  has  been 
obtained.  C.  R.  H. 

Viscosity  of  solutions  of  chain-like  molecules. 
I.  Sakurada  (Z.  physikal.  Chem.,  1938,  B,  38,  407— 
423).— The  Staudinger  empirical  tj  equation  is  derived 
from  theoretical  considerations.  Observed  and  calc, 
vals.  for  the  lengths  and  diameters  of  various  types 
of  chain-like  mol.  are  compared,  and  the  limits  of  the 
applicability  of  the  r\  equation  are  discussed. 

H.  J.  E. 

Influence  of  concentration  on  viscosity  of 
colloids.  D.  N.  Chakra  varti  (Nagpur  Univ.  JM 
1936,  Part  2,  26 — 42).— The  vj  of  sols  of  2  org.  and 
16  inorg.  substances  has  been  determined  at  different 
concns.  The  degree  of  hydration  calc,  from  the 
equations  of  Einstein,  Hess,  or  Arrhenius  varies 
greatly  with  concn.  The  results  are  attributed  partly 
to  structure  formation.  F:  L.  U. 

Emulsions.  J.  L,  van  der  Minne  (Chem.  Week¬ 
blad.,  1938,  35,  122- — 124). — A  general  survey. 

F.  L.  U. 

Viscosity  of  oil-water  emulsions.  G.  Brough¬ 
ton  and  L.  Squires  (J.  Physical  Chem.,  1938,  42, 
253—263). — The  73  of  emulsions  of  Nujol,  C6H6,  and 
olive  oil  in  H20  has  been  determined  at  25°  for  varying 
rates  of  shear,  using  as  emulsifiers  saponin  and,  Na 
and  N(C2H4*OH)3  oleates.  For  vol.  concns.  between 
50  and  80%  7)  decreases  with  increasing  rate  of  shear 
to  a  limiting  val.  which  increases  with  vol.  concn. 
Over  wide  ranges  the  relation  between  shearing  stress 
and  rate  of  shear  is  linear,  and  extrapolation  to  zero 
rate  gives  a  “  yield  point  ”  which  appears  at  a  vol. 
concn.  depending  on  the  emulsifier  used.  The 
magnitude  of  the  limiting  73  for  a  given  vol.  concn. 
depends  mainly  on  the  emulsifier,  being  smaller  when 
the  latter  is  more  efficient.  The  relation  between 
concn.  and  limiting  73  is  best  expressed  by  a  modified 
form  of  Richardson’s  equation  (A.,  1933,  1115). 

:.  F.  L.  U. 

Variation  of  internal  friction  of  lyophilic 
colloids.  II.  Suspensions  of  lyophilic  colloidal 
powders.  C.  Rossr  (Gazzetta,  1937,  67,  751— 
776;  cf.  A.,  1938,  I,  137).— Measurements  for  aq. 
suspensions  of  bentonite  have  been  made  by  the 
rotating- cylinder  method  previously  described,  and  the 
influence  of  concn.  and  of  speed  of  rotation  has  been 
studied.  A  ,viscosit3r  .hysteresis  effect  is  found  .to 
exist,  which  is  considered  to  be  identical  with  thixo- 
tropy,  and  its  .mechanism  is  discussed.  O.  J.  W.  ; 

Hydrophilic  properties  of  colloids,  and  bound 
water.  A.  V.  Dumanski  -(Bull.  Acad.  Sci.  U.R.S.Sv, 


S6r.  Chim.,  1937,  1165 — 1208). — The  hydrosphere  of 
h)'drophiIic  colloids  is  not  sharply  delimited  from  the 
medium;  its  dimensions  are  conveniently  measured 
by  determining  the  change  in  concn.  of  aq.  glucose 
added  to  a.  colloidal  solution,  and  is  a  function  of 
temp,  and  of  the  concn.  of  indifferent  solute  and  colloid. 
Heat  effects  are  associated  chiefly  with  formation  of 
the  inner,  and  to  a  much  smaller  extent  of  the  outer, 
layers  of  the  hydrosphere.  Sources  of  error  involved 
in  the  cryoscopic,  dilatometric,  colorimetric,  refracto- 
metric,  and  the  above  method  are  discussed.  Many 
of  the  changes  taking  place  in  colloidal  systems  are 
related  to  solvation.  R.  T. 

Protective  and  sensitising  action  of  hydrophilic 
colloids  on  hydrophobic  sols.  J.  T.  G.  Overbeek 
(Chem.  Weekblad,  1938,  35,  117— 121).— The 
phenomena  are  reviewed  and  an  explanation  is 
proposed.  F.  L.  XL  ’ 

Absorption  and  scattering  of  light  in  hydro- 
phobic  colloids.  III.  Laterally  scattered  light. 
F.  B.  Gribnau  (KoIIoid-Z.,  1938,  82,  158 — 164;  cf. 
A.,  1938,  I,  138). — The  intensity  of  light  scattered  at 
right  angles  to  the  direction  of  the  incident  beam  has 
been  measured  for  Au,  Se,  and  mastic  sols  of  different 
dispersities,  at  XX  5000 — 6500  a.  The  results  are  in 
satisfactory  agreement  with  Mie’s  theory  for  sols  of 
high  dispersity.  F.  L.  U. 

Emulsification  with  lyophobic  colloids.  J.  L. 
van  der  Minne  (Chem.  Weekblad,  1938,  35,  125— 
127).— Tetralin  can  be  emulsified  by  shaking  with  a 
0*5%  Fe(OH)3  sol.  Xylene,  medicinal  paraffin,  and 
kerosene  hydrocarbons  are  emulsified  only  when 
sufficient  electrolyte  is  added  to  the  Fe(OH)3  to  cause 
incipient  coagulation.  F.  L.  U. 

Lyotropic  effects  in  lyophobic  systems.  A* 
Voet  (Chem.  Weekblad,  1938,  35,  113—116;  cf.  A., 
1937,  I,  183). — A  theoretical  discussion.  F.  L.  U. 

Colloid  chemistry  of  systems  soaps-cresol- 
water,  n.  Viscosity  of  sodium  stearate  solu¬ 
tions  in  presence  of  cresols.  E.  Angelescu  and 
V.  Ciortan  (Kolloid-Z.,  1938,  82,  164— 172;  cf.  A., 
1930,  1366).— Addition  of  0-,  m-t  or  p-Cresol  to  aq.  Na 
stearate  solutions  of  concn.  >0-1n  at  50°  and  60° 
gives  rise  to  a  max.  in  the  7}-cresoI  concn.  curve.  The 
max.  7]  increases  with  increase  of  Na  stearate  concn., 
and  in  the  order  p->  m->  o-cresol.  The  sp.  vol.  of  the 
soap  in  aq.  cresols  is  >  in  H20.  The  results  are  in 
accord  with  the  view  that  cresol  increases  both  the 
degree  of  dispersion  and  the  solvation.  The  dielectric 
const,  is  influenced  similarly.  F.  L.  U. 

Nature  of  aqueous  solutions  of  soaps,  as 
surface-active  semi-colloids.  P.  A  Rehbinder 
and  N.  N.  Petrova  (Bull.  Acad.  Sci.  U.R.S.S.,  S4r.; 
Chim.,  1937,  1085— 1101).— The  detergent,  i.e.,  foam- 
promoting,  emulsifying,  and  peptising  action  of  soap 
solutions  is  connected  with  the  colloidal  nature  of  the 
solutions,  and  may  hence  be  measured  hephelo- 
metrically.  Hydrolysis  of  the  soaps  is  prevented  by 
adding  a  certain  definite  amount  of  alkaline  electro¬ 
lytes  to  the  solutions;  further  addition  of  neutral 
or  alkaline  electrolytes  to  such  solutions  causes 
increasingly  coarse:  dispersion  of  the  soap  particles 
until  complete;  coagulation  results.  The  optimum 
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electrolyte  concn.  for  a  given  soap  is  determined 
nephelometrically.  R.  T. 

Theory  of  interaction  of  particles  carrying 
double  electrical  layers,  and  the  aggregative 
stability  of  hydrophobic  colloids  and  disperse 
systems.  B.  Derjaguin  (Bull.  Acad.  Sci.  U.R  S.S., 
S6r .  Chim  .,1937,1 153 — 1 1 64) . — Theoretical .  E ormulsc, 
based  on  the  Gouy-Debye-Hiickel  theory  of  diffuse 
ionic  layers,  are  derived,  from  which  the  rate  of 
coagulation  of  colloids  may  be  calc,  as  a  function  of 
the  ^-potential,  the  radius  of  the  particles,  and  the 
thickness  of  the  ionic  layer.  Systems  containing 
particles  of  a  radius  of  the  order  of  10~6  cm.  are  stable 
when  the  ^-potential  >30  mv.  '  R.  T. 

Solvation  of  surfaces,  in  connexion  with  the 
mathematical  theory  of  stability  of  lyophilic 
colloids.  V.  Anomalous  properties  of  thin 
films  of  liquids.  B.  Derjaguin  and  M.  Kusakov 
(Bull.  Acad.  Sci.  U.R.S.S.,  S<$r.  Chim.,  1937,  1119— 
1152). — Solvation  of  surfaces  is  determined  as  a 
function  of  the  thickness  h  of  the  solvent  layer  separ¬ 
ating  the  surface  from  a  gas  bubble  pressed  against  it, 
as  determined  intcrferometrically.  The  val.  of  A 
(1 — 3  X  lO-6  cm.)  is  unaffected  by  the  presence  of 
KC1,  up  to  In,  in  H20,  but  is  greatly  reduced  by  A 1*", 
to  immeasurably  small  vals.  Stability  and  co¬ 
agulation  in  colloidal  solutions  are  interpreted  on  the 
basis  of  variations  in  A,  and  hence  of  the  pressure 
exerted  by  the  solvent  film  which  prevents  aggregation 
of  the  particles.  Eor  particles  of  radius  >10-6  cm., 
the  repulsive  force  oc  the  radius.  Various  properties 
of  adsorption  layers  are  explained  in  terms  of  the 
above  theory.  R.  T. 

Kinetics  of  formation  and  solvation  of  two- 
dimensional  colloids.  D.  L.  Talmud  (Bull.  Acad. 
Sci.  U.R.S.S.,  S6r.  Chim.,  1937,  1103— 1117).— Mono- 
films  of  Si02,  Al(OH)3,  or  Ee(0H)3  are  obtained  by 
spreading  solutions  of  SiCl4,  AlBr3,  or  FeBr3  in  C6H6 
on  H20  or  aq.  NH3;  films  of  Ag  or  Ba  myristate  or 
cetoxide  are  prepared  similarly  by  placing  hexane 
solutions  of  the  acid  on  aq.  AgN03  or  BaCl2.  The 
kinetics  of  the  processes  are  studied  by  measuring  the 
rate  of  fall  of  the  surface  pressure  of  the  mono-film ; 
these  measurements  suggest  that  the  final  aggregates 
in  the  resulting  films  consist  of  approx.  1000  mols. 
Adsorption  of  NH,  by  solutions  of  palmitic  acid  in 
paraffin,  in  which  the  acid  mols.  are  oriented  similarly 
to  the  mono-layers  on  H20,  is  a  max.  for  unsaturated 
mono-films ;  this  suggests  that  solvation  is  also  a  max. 
for  such  films.  R.  T. 

Solubility  of  oil-soluble  dyes  in  aqueous  solu¬ 
tions  of  stable  protecting  colloids  as  examples  of 
true  reversible  equilibrium.  J.  W.  McBain  and 
T.  M.  Woo  (J.  Amer.  Chem.  Soc.,  1938,  60,  223 — 
227), — The  solubility  of  H20-insol.  dyes  in  aq.  deter¬ 
gents  oc  [detergent]*  and  the  concn.*  of  dye  in  a  PhMe 
layer  in  equilibrium  with  them.  The  proportionality 
factor  or  “  dye  no.M  is  a  measure  of  the  true  protective 
power  of  the  colloid.  These  reversible  equilibria  are 
independent  of  previous  history  and  depend  solely  on 
the  total  composition  of  the  system.  .  E.  S.  H. 

Dilatancy  and  its  relation  to  thixotropy. 
H.  Freund  lich  and  H.  L.  RSder  (Trans.  Faraday 


Soc.,  1938,  34,  308-T-316). — Dilatancy  is  observed  in 
fine  aq.  suspensions  of  quartz  or  starch  grains  when 
the  proportion  of  solid  is  42 — 45  vol.-%.  By  deter¬ 
mining  the  rate  of  motion  of  a  sphere,  which  is  pulled 
through  the  suspensions  with  varying  shearing 
stresses,  it  is  shown  that  the  suspensions  behave  like 
normal  viscous  fluids  at  low  rates  of  shear ;  with 
increasing  rate  of  shear  a  disproportionately  high 
resistance  is  observed,  after  which  the  speed  of  the 
sphere  varies  little  with  further  increase  of  shearing 
stress.  An  explanation  is  advanced,  based  on  the 
fact  that  the  absence  of  adhesion  between  the  particles 
in  these  systems  facilitates  unequal  distribution  on 
application  of  pressure,  so  that  a  wall  with  solid 
properties  is  formed,  a  cavity  filled  with  liquid  being 
produced  elsewhere ;  when  the  pressure  is  released, 
uniform  re-distribution  to  a  liquid  system  occurs. 
Whilst  suspensions  of  Si02  or  starch  grains  in  polar 
liquids  (H20,  EtOH,  glycerol)  show  dilatancy,  suspen¬ 
sions  of  the  same  solids  in  non-polar  liquids  (CGHG> 
CC14)  are  thixotropic.  The  dilatant  systems  have  a 
small,  and  the  thixotropic  systems  a  large,  sediment¬ 
ation  vol.  E.  S.  H. 

Electrochemistry  of  platinum  sols.  III.  Posi¬ 
tive  platinum  sols.  N.  A.  Balaschova  and  N.  A. 
Baoh  (J.  Phys.  Chem.  Russ.,  1937,  10,  575 — 585; 
cf.  A.,  1936,  1067 ;  1938,  I,  29). — If  a  Pt  sol  in  aq. 
HC1  or  H2S04  saturated  with  H2  is  slowly  oxidised  by 
dil.  02,  its  electrical  conductivity  shows  alternating 
rises  and  falls,  and  its  cataphoretic  potential  changes 
for  a  short  time  from  negative  to  positive.  The  results 
are  compared  with  the  changes  of  p.d.  occurring 
when  a  Pt  electrode  saturated  with  H2  is  treated 
with  02.  .  J.  J.  B. 

Magnetic  birefringence  of  colloidal  solutions  of 
iron  oxide.  J.  Errera,W.  Oostveen,  and  H.  Sack 
(Rec.  trav.  chim.,  1938,  57,  185 — 193;  cf.  A.,  1936, 
286). — The  double  refraction  of  aged  sols  of  Fe  Oxide 
in  an  alternating  magnetic  field  ( H )  of  50  cycles 
exhibits  no  max.,  is  negative  throughout,  and  is 
approx,  oc  H2.  By  comparing  the  effects  of  a  con¬ 
tinuous  and  an  alternating  field  while  varying  the 
7)  of  the  sols,  the  curves  are  shown  to  represent  the 
resultant  of  two  superposed  effects  for  which  inter¬ 
pretations  are  offered.  F.  L.  U. 

Hydrosol  of  ferromagnetic  iron  oxide.  T. 
Katsurai  (Kolloid-Z.,  1938,  82,  172— 174).— The 
prep,  of  a  Fe304  hydrosol  with  the  help  of  ultrasonic 
waves  is  described.  The  sedimentation  of  the 
particles  in  a  magnetic  field  has  been  studied.  An 
equation  is  given  for  diffusion  in  a  magnetic  field. 

F.  L,  U. 

Stability  of  bydrosols  of  silver  halides.  A. 
Basinski  and  S.  Sawicka  (Rocz.  Chem.,  1937,  11, 
605 — 615). — At  the  isoelectric  point  AgX  sols  (X  ==' 
Br,  I)  contain  more  Ag‘  than  X',  at  concns.  of  0  001 — 
0*0lM-AgX;  the  same  holds  for  O-OOlar-AgCl,  but  for 
0-0lM-AgCl  an  excess  of  Cf  is  found.  R.  T. 

Zirconate  sol  formation  :  its  dependence  on 
the  displacing  power  of  anions.  H.  S.  Owens  and 
J.  L.  Torgesen  (J.  Amer.  Chem.  Soc.,  1938,  60, 
264—265). — The  aquo-displacing  power  of  a  series  of 
anions  (tartrate,  citrate,  succinate,  malate,  oxalate. 
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glycollate,  lactate)  is  identical  with  that  for  peptisation, 
excepting  succinate.  Ignited  Zr02  is  peptised  with 
difficulty.  In  the  OH-acids  the  a-OH'  seems  to 
chelate,  yielding  H*  in  the  sol.  E.  S.  H, 

Colloid  chemistry  of  tetra-alkylammonium 
salts.  W.  Ostwald  and  H.  Roedeker  (Kolloid-Z., 
1938,  82,  174^-194). — The  prep,  of  highly  purified 
NR4I  (R  =  Pr,  Bua,  tsoamyl)  is  described.  The  trans¬ 
formation  of  the  colourless  isoamyl  salt  (I)  into  the 
red  pseudo-salt  has  been  studied  in  CC14  solution  at 
18°  and  70°  by  measurement  of  extinction  coeffs.  for 
XX  between  430  and  720  mg.  Solubilities  of  (I)  in 
CC14  and  of  NBua4I  (II)  in  CC14  and  C6H6  are  given. 
In  these  solutions  demixing  occurs  above  a  certain 
temp.,  but  the  process  is  irreversible  and  is  ascribed 
to  the  formation  of  a  compound  with  the  solvent. 
All  the  salts  studied  [(I),  (II),  Pr,  Et,  Me]  swell  in 
C6Hr>  at  room  temp.  The  swollen  crystals  of  (I)  show 
an  X-ray  pattern  different  from  that  of  the  unswollen 
salt,  presumably  owing  to  compound  formation.  The 
swollen  salt,  when  placed  in  saturated  C6H<)  vapour  in 
a  thermostat  at  20°,  loses  78%  of  its  C6H0  in  89  hr. 
Both  (I)  and  (II)  when  dissolved  in  CC14  exhibit 
structure-viscosity.  F.  L.  U. 

Dielectric  study  of  acetone  solutions  of  cellulose 
nitrate  and  acetate.  S.  Lee  and  I.  Sakurada 
(Kolloid-Z.,  1938,  82,  194—203;  cf.  A.,  1935,  701).— 
Measurements  of  e  of  COMe2  solutions  of  cellulose 
nitrates  of  different  yj  and  different  degrees  of  nitration 
have  been  made  at  various  XX  from  42  to  170  m.  The 
apparent  sp.  polarisation  (P),  referred  to  the  C6  unit, 
lies  between  1*666  and  1*791.  P  increases  slightly 
with  X,  and  is  scarcely  affected  by  change  in  tj  or  degree 
of  nitration.  In  COMe.,  or  EtOAc  solution  the  P  of 
both  nitrate  and  acetate  is  independent  of  concn., 
whilst  that  of  the  nitrate  in  COMe2-C6H14  mixtures 
increases  or  decreases  with  concn.  according  to  the 
degree  of  nitration.  F.  L.  U. 

Mutual  coagulation  of  colloidal  solutions.  I. 
Interaction  of  ferric  hydroxide  and  Prussian-blue 
sols.  P.  M.  Barve,  Y.  S.  Paranjpe,  and  B.  N. 
Desai  (J.  Univ.  Bombay,  1937,  6,  Part  II,  50 — 56; 
cf.  A.,  1932,  463;  1933,  778). — The  range  of  concns. 
over  which  mutual  coagulation  occurs  has  been  deter¬ 
mined1  for  sols  dialysed  for  different  periods.  This 
range  is  narrowest  when  the  cataphoretic  velocity  of 
each  sol,  and  hence  the  charge  on  the  particles,  is  a 
max.  This  is  explained  by  assuming  that  coagulation 
is  due  to  mutual  adsorption  of  oppositely  charged 
particles  with  consequent  decrease  of  the  net  charge ; 
the  width  of  the  coagulation  zone  for  different  times 
of  diatysis  is  discussed  on  this  basis,  the  influence  of 
electrolytic  impurities  also  being  considered. 

A.  J.  E.W. 

Adsorption  of  weakly  solvated  colloids  on 
solid  adsorbents.  I.  Adsorption  of  colloidal 
ferric  hydroxide  on  quartz.  A.  von  BtrzAon  and 
E.  KNErr6  (Kolloid-Z.,  1938,  82,  150— 158).— The 
adsorption  of  colloidal  Fe(OH)3  (Graham)  on  quartz 
particles  is  not  independent  of  the  concn.  The 
curves  obtained  show  a  min.,  a  max.,  or  both,  accord¬ 
ing  to  the  concm  and  the  particle  size.  The  £ -potential 
of  the  particles,  calc,  from  measurements  of  their 
mobility,  is  less  powerfully  influenced  by  the  sols  than 
Q  (a.,  i.) 


by  their  ultrafiltrates.  There  is  a  close  connexion 
between  ^-potential  and  adsorption,  the  former 
showing  a  max.  at  the  min.  of  the  latter.  F.  L.  U. 

Liesegang  rings  in  non-gelatinous  media. 
IV.  Periodic  coagulation  of  dilute  ferric  hydr¬ 
oxide  sols.  V.  Gore  (Kolloid-Z.,  1938,  82,  203 — 
207;  cf.  A.,  1938,  I,  138).— Dil.  (-0*1%)  Fe(OH)3 
sols  exhibit  banded  coagulation  when  in  contact  with 
electrolyte  solutions  of  suitable  concn.  in  long  narrow 
(4  mm.)  tubes.  Banded  structures  have  been  obtained 
with  AgN03,  BaCl2,  K2S04,  and  KBr.  F.  L.  U. 

Hydrophilic  action  of  soaps  and  bile  salts 
towards  lecithin.  G.  Valette  (Bull.  Soc.  Chim. 
biol.,  1937,  19,  1676— 1682).— At  pR  9*8— 10*8,  Na 
myristate  has  a  more  intense  hydrophilic  action  than 
Na  laurate,  but  the  reverse  holds  good  below  pR  9*S. 
The  activity  of  Na  salts  of  unsaturated  acids  oc  the 
no.  of  double  linkings  in  the  mol.  Na  ricinoleate 
has  a  more  intense  action  than  other  soaps  at  about 
pn  7,  whilst  the  conjugated  bile  acids  have  a  more 
powerful  solvent  effect  than  any  soap.  Above  pK 
8*2,  Na  agaricinate  has  a  stronger  effect  than  even  bile 
salts.  P.  G.  M. 

Variations  in  electric  charge  of  proteins  under 
the  action  of  proteolytic  enzymes.  J.  Loiseleur 
(Ann.  Ferm,,  1937,  3,  575 — 599). — A  procedure  for 
measuring  the  mobility  of  quartz  particles  coated  with 
protein  is  described.  The  error  increases  with 
decreasing  ^-potential  and  becomes  20%  when  the 
latter  is  <20  mv.  F.  L.  U. 

Effect  of  glycine  on  the  activity  coefficient  of 
glycine,  egg-albumin,  and  carboxyhsemoglobin. 
M.  M.  Richards  (J.  Biol.  Chem.,  1938,  122,  727 — 
743). — The  activity  coeff.  (y)  of  glycine  at  25°,  calc, 
from  the  relative  v.p.  depression  of  its  solutions 
(concn.  <1*7m),  varies  with  the  dielectric  const,  (e)  of 
the  solution  according  to  the  relation  d  log  y/d(l/e)  = 
23*4.  Distribution  measurements  on  the  effect  of 
glycine  on  y  for  egg-albumin  indicate  that  a  slight 
salting-out  effect  occurs.  A  method  is  described  for 
the  prep,  of  carboxyh£emoglobin  crystals  of  repro¬ 
ducible  solubility.  This  solubility  is  a  max.  in  1*6m- 

glycine.  J.  W.  S. 

Proteins  as  protective  colloids.  W.  Patjli 

( Comp t.  rend.  Trav.  Lab.  Carlsberg,  1938,  22,  416 — 
426). — A  review-.  J.  N.  A. 

Imbibition  of  water  by  proteins.  D.  J.  Lloyd 
(Cereal  Chem.,  1938,  15,  25— 34).— Part  of  the  H20 
imbibed  by  proteins  is  easily  removable  by  freezing, 
pressure,  or  evaporation.  It  decreases  in  quantity 
with  diminishing  activity  of  the  H20,  disappearing 
when  the  latter  reaches  0*7,  and  is  held  by  interionic 
forces.  More  firmly  bound  H20,  present  in  const, 
quantity  at  activities  0*7 — 0*2,  is  apparently  held  by 
co-ordinate  links  between  H20  mols.  and  O  and  N 
atoms.  A  high  %  of  firmly  bound  H20  increases  the 
resistance  of  plants  to  desiccation  by  frost  or  drought. 

E.  A.  F. 

Electrophoresis  of  hydrocarbons  and  their 
simple  derivatives  as  a  function  of  J.  C. 
Carrtjthers  (Trans.  Faraday  Soc.,  1938,  34,  300 — 
.  307). — The  electrophoretic  mobilities  of  rc-C18H38, 
Aa-rc-octadecene,  w-octadecyl,  w-undecyl,  n- octyl,  and 
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AA-n-undecenyl  alcohols,  n-octyl  bromide  and  iodide, 
Et  stearate,  and  Et  laurate  have  been  determined  in 
presence  of  0*0lN-Na’  at  pJX  2 — 12.  The  mobilities 
cannot  be  correlated  with  dielectric  const.,  but  there 
is  a  qual.  relation  between  electrophoretic  mobility 
and  the  residual  charge  on  the  end-group  of  sub¬ 
stituents.  E.  S.  H. 

Calculation  of  the  dissociation  constants  of 
hypohalogenous  acids  from  kinetic  data.  E.  A. 
Shilov  [with  J.  N.  Gladtchikova]  (J.  Amer.  Chem. 
Soc.,  1938,  60,  490— 492).— By  titration  of  the  free 
acids  with  NaOH,  using  the  glass  electrode,  the  vals. 
obtained  at  20°  are :  HOBr  2*06  x  10~9,  HOC1 
3-16  X  10-*  E.  S.  H. 

Extent  of  dissociation  of  salts  in  water.  V. 
Calcium  mandelate.  VI.  Some  calcium  salts 
of  organic  acids.  C.  W.  Davies  (J.C.S.,  1938, 
271 — 273,  277 — 281). — V.  The  low  conductivity  of 
dil.  aq.  solutions  of  the  salt  suggests  the  presence  of 
considerable  amounts  of  0H’CHPh*C02Ca#,  for  which 
the  calc,  dissociation  const,  is  0*035.  Assuming  that 
this  const,  is  the  same  for  the  r-  and  active  mandelate, 
the  ionic  compositions  of  solutions  shown  by  Levene 
and  Rothen  (cf.  A.,  1931,  149)  to  exhibit  abnormal 
optical  activity  can  be  calc.  The  calc.  mol.  rotations 
for  0H-CHPh-C02Ca\  276°,  and  OH-CHPh-C02Ba , 
233°,  differ  greatly  from  the  val.  for  0H4CHPh*C02', 
176*7°,  and  suggest  that  the  constituents  of  the 
intermediate  ions  are  united  bv  a  definite  chemical 
linking. 

VI.  The  solubility  of  Ca(I03)2  in  solutions  of  Na 
salts  of  org.  acids  has  been  determined,  and  the 
dissociation  consts.,  K ,  of  the  intermediate  ions  of 
the  Ca  salts  of  the  following  acids  have  been  calc,  from 
the  data.  OH’CH2<X)2H,  0*026;  OH-CHMe-C02H, 
0-034;  NHo-CH2*C02H,  0*042 ;  OMe-CH2-C02H  0*076 ; 
AcC02H,  ~  0*083;  "  OH*CHMe-CHvC02H,  0*15; 
0H*CflH4*C02H,  0*28;  CN-CH2-C02H,  0*28;  AcOH, 
1*0.  The  relation  between  structure  and  K  is  discussed. 

C.  R.  H. 

Osmotic  coefficients  of  various  aqueous  solu¬ 
tions  of  binary,  tertiary,  quaternary,  and  quinary 
sodium  and  potassium  salts.  E.  Warburg 
(Compt.  rend,  Trav.  Lab.  Carlsberg,  1938,  22,  547 — 
552). — Osmotic  coeffs.,  calc,  from  f.p.  measurements, 
are  recorded  for  KC1,  NaCl,  KH2P04,  Na2HP04, 
K2C204,  Na2C204,  Na2  malonate,  succinate,  glutarate, 
adipate,  pimelate,  suberate,  azelate,  Na3  and  K3 
citrate,  and  K4Fc(CN)6.  C.  R.  H. 

Methyl- orange.  N.  Bjerrum  (Compt.  rend. 
Trav.  Lab.  Carlsberg,  1938,  22,  82 — 88). — Vais,  for 
the  mol.  extinction  coeff.  of  Me-orange  (I)  in  various 
concns.  in  0  03M-HC1  and  0*03M-NaOH  at  18°,  50°, 
and  80°  agree  with  vals.  obtained  by  Thiel.  (I)  is 
entirely  in  the  red  form  in  0*03m-HC1  and  in  the  yellow 
in  0*03M-NaOH.  C.  R.  H. 

Dielectric  constants  of  aqueous  solutions  of 
certain  amino-acids.  F.  E.  Lindquist  and  C.  L.  A. 
Schmidt  (Compt.  rend.  Trav.  Lab.  Carlsberg,  1938, 
22,  307 — 316). — The  dielectric  const,  varies  linearly 
with  the  concn.  for  glycine  (I),  dZ-alanine  (II),  dl - 
proline,  and,  with  slight  deviations,  for  Z-hydroxy- 
proline.  This  appears  to  indicate  that  these  NH2- 


acids  are  not  associated  in  aq.  solution.  Data  for 
various  temp,  and  for  J- asparagine  and  creatine  are 
recorded.  The  calc,  dipole  moments  of  (I)  and  (II) 
are,  respectively,  20*8  X  10~18  and  21*2  X  10~18 
e.s.u.  C.  R.  H. 

Physical  chemistry  of  amino-acids,  peptides, 
and  related  substances.  XI.  Solubility  of 
cystine  in  the  presence  of  ions  and  another 
dipolar  ion.  E.  J.  Cohn,  T.  L.  McMeekin,  and 
(Miss)  M.  H.  Blanchard  (Compt.  rend.  Trav.  Lab. 
Carlsberg,  1938,  22,  142 — 153). — Glycine  (I)  and 
NaCl  increase  the  solubility  of  cystine  (II)  at  all 
concns.  Na2S04  at  concns.  <1  mol.  also  increases 
the  solubility  of  (II),  but  at  higher  concns.  its  salting- 
out  effect  is  >  its  solvent  action.  (I)  and  NaCl 
decrease  the  solvent  action  of  each  other.  The 
interaction  between  (I)  and  (II)  diminishes  with 
increasing  [NaCl],  and  the  interaction  between  ions 
and  (II)  diminishes  with  increasing  (I)  concn.  From 
theoretical  considerations  it  follows  that,  with  increas¬ 
ing  (I)  concn.,  the  interaction  between  ions  and 
dipolar  ions  which  depends  on  Coulomb  forces 
decreases  whilst  the  salting-out  effect  increases ; 
it  also  follows  that  the  interaction  between  the  dipolar 
ions  decreases  with  increase  in  the  ionic  strength  and 
the  salting-out  effect.  C.  R.  H. 

Co-ordination  of  metalloporpbyrins  with  nitro¬ 
genous  bases.  W.  M.  Clark,  J.  F.  Taylor,  T.  H. 
Davies,  and  R.  Lewis  (Compt.  rend.  Trav.  Lab. 
Carlsberg,  1938,  22,  129 — 141). — Theoretical. 
Equations  determining  the  equilibrium  for  different 
states  of  co-ordination  in  systems  containing  a  metallo- 
porphyrin  which  is  subject  to  oxidation-reduction  and 
co-ordinates  with  another  substance  are  developed. 
Data  for  co-ordination  compounds  of  Mn  or  Co 
mesoporphyrin  and  C5H5N  or  nicotine  are  used  in 
illustration.  C.  R.  H. 

Cyano-complexes  of  the  vanadous,  chromic, 
manganic,  hypovanadyl,  uranyl,  and  manganous 
ions  in  the  dissolved  state.  H.  Brintzinger  and 
F.  Jahn  (Z.  anorg.  Chem.,  1938,  235,  244 — 246). — 
The  ionic  wts.  found  by  the  method  of  dialysis  for  the 
ions  [V(CN)6]"',  [Ct(CN)6]"',  [Mn(CN)6]"\  [VO(CN)4]", 
and  [U02(CN)4]"  are  normal,  but  the  val.  for 
[Mn(CN)6]""  corresponds  with  [Mn(CN)6(H20)6]''''. 

F.  J.  G. 

Non-aqueous  solutions.  V.  A.  Plotnikov  (Mem. 
Inst.  Chem.  Ukrain.  Acad.  Sci.,  1937,  4,  245 — 248). — 
The  problems  of  non-aq.  solutions  are  discussed. 

R.  T. 

Activity  of  lithium  chloride  solutions  in  fso- 
amyl  alcohol.  F.  I.  Trachtenberg  and  A.  I. 
Brodski  (J.  Phys.  Chem.  Russ.,  1937,  10,  725 — 730). 
— The  distribution  of  LiCl  between  H20  and  iso - 
C5Hn'OH  at  25°  suggests  that  LiCl  is  completely 
dissociated  in  CsHn-OH;  its  activity  coeff.  agrees 
with  the  theory  of  Debye.  J.  J.  B. 

Thermodynamics  of  hydrochloric  acid  in 
dioxan-water  mixtures  from  electromotive  force 
measurements.  II.  Density  data.  H.  S.  Har- 
ned  and  C.  Calmon.  III.  Extrapolations  ac¬ 
cording  to  the  Gronwall-La  Mer  extension  of  the 
Debye  and  Huckel  theory.  H.  S.  Harned.  IV. 
Properties  of  20%  dioxan  mixtures.  H.  S. 
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Harned  and  J.  G.  Donelson  (J.  Amer.  Chem.  Soc., 
1938,  60,  334—335,  336—339,  339—341 ;  cf.  A.,  1936, 
1463). — II.  The  d  of  HC1  solutions  in  mixtures  con¬ 
taining  20 — 82%  of  dioxan  have  been  determined  at 
0 — 50°.  The  results  are  represented  by  equations. 

III.  Evaluation  of  the  standard  potentials  of  the 
cells  H2|HCl(ra),  x%  dioxan,  y%  H20|AgCl-Ag  by 
employing  the  extended  Debye-Hiickel  theory  affords 
excellent  confirmation  of  the  general  theory. 

IV.  The  activity  coeif.,  relative  partial  mol.  heat 

content,  and  heat  capacity  of  HC1  in  20%  dioxan- 
80%  H20  have  been  computed  from  e.m.f.  data  over 
the  ranges  0 — 50°  and  0-005 — 3m.  E.  S.  H. 

Acid-base  indicators  in  methanol.  I.  M. 
Kolthoff  and  L.  S.  Guss  (Compt.  rend.  Trav.  Lab. 
Carlsberg,  1938,  22,  264—271). — The  dissociation  of 
indicators  has  been  studied  in  pure  MeOH  at  25° 
by  the  use  of  buffers  prepared  from  CC13*C02H, 
0H*C6H4’C02H,  BzOH,  and  veronal.  The  influence 
of  the  addition  of  1  %  of  H20  is  negligible.  The  ionis¬ 
ation  const,  of  veronal,  determined  colorimetrically,  is 
4  x  10-13.  C.  R.  H. 

Osmotic  pressure  of  proteins  in  non-aqueous 
solvents.  J.  Duclatjx  and  (Mme.)  A.  Dobry 
(Compt.  rend.  Trav.  Lab.  Carlsberg,  1938,  22,  155 — 
160). — The  osmotic  pressure  (77)  of  gliadin  in  AcOH, 
0H-CHMe-C02H,  70%  EtOH,  and  Mg(C104)2  has 
been  measured  at  low  concns.  (c) .  Except  in  the  case 
of  Mg(C104)2,  the  val.  of  77/c  increases  with  c,  but  the 
rate  of  increase  shows  a  gradual  fall.  With  Mg(C104)2 
11  /c  decreases  slightly  with  increase  in  c  but  measure¬ 
ments  arc  not  possible  for  c  >0-7%.  In  each  of  the 
solvents  the  mol.  wt.  of  gliadin  is  approx.  40,000. 

C.  R.  H. 

[Equilibrium  constants  of]  reactions  between 
phenolic  alcohols  and  fatty  acid  esters. — See  A., 
1938,  II,  136. 

Influence  of  salts  on  equilibrium  in  the  system 
alcohol-organic  acid.  N,  A.  Schlesinger  and 
M.  N.  Kireev  (J.  Gen.  Chem.  Russ.,  1937,  7,  2335 — 
2343). — The  equilibrium  consts.  K  for  the  systems 
Et0H-R‘C02H-H20-HCl-NaCl,  KCl,  or  CaCl2  (R  = 
Me,  Pra,  Ph),  at  19°,  100°,  and  180°,  are  in  good  agree¬ 
ment  with  the  vals.  calc,  from  equations  of  the  type 
K  =  K0  —  aCy  where  if0  is  the  const,  in  the  absence 
of  salt,  a  is  a  const,  for  a  given  system,  and  C  represents 
m.-equivs.  of  salt  per  g.-mol.  of  H20.  The  shift  in  K 
due  to  the  salts  cannot  be  ascribed  to  simple  hydration 
of  the  salts.  R.  T. 

Thermodynamic  study  of  certain  laws  of 
heterogeneous  equilibrium.  L.  A.  Rotinjanz 
(Bull.  Acad.  Sci.  U.R.S.S.,  S6r.  Chim.,  1937,  1261— 
1276). — Theoretical.  R.  T. 

Influence  of  miscibility  on  chemical  equilibria. 
M.  Dod£  (Ann.  Chim.,  1938,  [xi],  9,  139—156).— 
Previous  work  is  summarised  and  discussed  (A.,  1937, 
1,81,463,527).  F.  L.  U: 

Equilibrium  vapour  pressures  in  the  three- 
phase  system  sodium  iodide-water.  P.  Dinge- 
MANS  (Rec.  trav.  chim.,  1938,  57,  144— 151).— V.p.  for 
the  following  systems  have  been  determined  : 
NaI,2H20-solution- vapour  (10 — 68°) ;  Nal-solution- 
vapour  (68 — 100°) ;  NaI,2H20-NaI-vapour  (10 — 68°). 


The  results  are  compared  with  those  of  earlier  work 
The  transition  temp,  for  NaI,2H20  Nal  2H20 
is  68*00°.  F.  L.  U. 

Aqueous  vapour  pressure  of  hydrated  potass¬ 
ium  ferrocyanide  and  of  its  saturated  solutions 
at  various  temperatures.  E.  Bovalini  and  E. 
Fabris  (Gazzetta,  1937,  67,  802 — 807). — Measure¬ 
ments  have  been  made  over  the  range  25 — 104*2°. 
The  transition  of  the  trihydrate  into  the  anhyd. 
salt  occurs  at  87*3° ;  the  latent  heat  of  evaporation  of 
H20  from  the  trihydrate  is  12*78  kg. -cal.  0.  J.  W. 

i  f 

System  zinc  oxide-titanium  dioxide.  Zinc 
orthotitanate  and  solid  solutions  with  titanium 
dioxide.  S.  S.  Cole  and  W.  K.  Nelson  (J.  Physical 
Chem.,  1938,  42,  245— 251).— ZnO  and  Ti02  begin  to 
react  at  430°.  The  only  compound  formed  is  Zn2Ti04. 
The  first  reaction  product  is  a  solid  solution  of  Ti02  in 
Zn2Ti04,  with  which  ZnO  reacts  at  an  appreciable  rate 
only  above  600°.  Limits  of  stability  of  the  solid  solu¬ 
tions  are  given.  The  composition  of  these  extends  to 
Zn2Ti04  +  l*5Ti02  and  the  spinel  structure  persists 
throughout.  The  unit  cell  of  Zn2Ti04  has  a0  8*46  A., 
decreasing  with  increasing  amounts  of  TiO<>  in  solution. 

“  F.  L.  U. 

Diphenyl  and  its  derivatives.  XIV.  Phase 
diagrams  of  some  binary  systems.  L.  Masca:- 
relli  and  D.  Gatti  (Gazzetta,  1937,  67,  807 — 812). — 
M.p.  data  and  diagrams  are  given  for  mixtures  of 
Ph2  with  4  :  4'-dichloro-  (eutectic  at  79*9%  Ph<„  m.p. 
59*8°),  4  :  4'-dibromo-  (82*5%  Ph2,  63*3°),  *4  :  4'- 
di-iodo-  (91%  Ph2,  66*8°),  2  :  2'-dichloro-  (35%  PL>, 
32°),  2  :  2'-dibromo-  (35*5%  Ph2,  39*5°),  and  2  :2'-di- 
iodo-diphenyl  (55*1%  Ph2,  52*8°).  E.  W.  W. 

Chlorinates.  II.  Temperature-concentra¬ 
tion  equilibria  in  the  system  a-carbon  tetra¬ 
chloride-chlorine.  Carbon  perchlorides.  J.  A. 
Wheat  and  A.  W.  Browne  (J.  Amor.  Chem.  Soc., 
1938,  60,  371—372;  cf.  A.,  1937,  I,  137).— F.p.- 
composition  curves  indicate  the  existence  of  2 CClA,Cl2i 
m.p.  —67*0°,  CClAyCl2t  m.p.  —90*5°,  CClAi2Cl2>  m.p. 
-112*5°,  CClA$Cl2,  m.p.  -115*5°,  and  CC74,4C72, 
m.p.  —114*0°.  E.  S.  H. 

Celite.  System  3Ca0,Al203-2Ca07Fe203.  T. 
Yamauchi  (J.  Japan.  Ceram.  Assoc.,  1937,  45,  433; 
Zement,  1938,  27,  49). — One  mol.  of  2Ca0,Fe203  can 
take  up  to  0*25  mol.  of  3Ca0,Al203  into  solid  solution 
without  changing  the  lattice,  but  3Ca0,Al203  can  only 
take  up  small  amounts  of  2Ca0,Fe203.  In  richer 
mixtures  3Ca0,Al203  splits  up  into  free  CaO  and  a 
lower  aluminate.  G.  H.  C. 

System  NaAlSi04-Fe0-Si02.  N.  L.  Bowen 
(Amer.  Min.,  1937,  22,  206). — Fayalite  (I)  and  albite 
(ii)  are  binary  compounds  in  a  system  with  these 
components.  The  line,  (I)— (II),  divides  the  general 
triangle  into  two  parts.  One  contains  a  ternary 
eutectic  between  (I),  (II),  and  Si02  with  5%  (I)  at 
980° ;  the  other  is  complicated  by  the  appearance  of 
wustite  and  hercynite,  but  in  the  area  where  these 
phases  are  absent  there  is  a  eutectic  at  990°  [10%  (I)] 
between  nepheline,  (II),  and  (I).  The  results  throw 
light  on  the  genesis  of  certain  soda-rich  rhyolites, 
trachytes,  and  phonolites.  L.  S.  T. 
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Experiment  on  a  three-component  system. 
S.  J.  O'Brien  and  C.  L.  Kenny  (J.  Chem.  Educ.,  1937, 
14,  573—574). — Details  for  an  elementary  exploration 
of  the  system  KC1-HC1-H20  are  given.  L.  S.  T. 


Dombrovskaja  and  Z.  A.  Koloskova  (Ann.  Sect. 
Anal.  Phys.  Chim.,  1938,  10,  211- — 228). — Fusion 
diagrams  have  been  derived  for  the  system  KF  + 
NaBr  ^  NaF  +  KBr.  -  R.  T, 


Equilibria  in  the  ternary  system  magnesium 
chloride-magnesium  sulphate-water,  at  25°. 
D.  N,  Schoichet  (Ann.  Sect.  Anal.  Phys.  Chim.,  1938, 
10,  317 — 322). — In  presence  of  high  concns.  of  MgCl2, 
MgS04,7H20  undergoes  progressive  dehydration,  via 
the  6^,  5-,  and  4-hydrate,  to  a  salt  having  <  1H20  ;  the 
reverse  process  takes  place  directly  from  the  mono- 
to  the  hexa-hydrate,  The  salts  yield  a  series  of  super¬ 
saturated  solutions.  R.  T. 

r  , 

Equilibria  in  the  mutual  system  potassium 
chloride-magnesium  sulphate  at  25°.  N.  S, 
Kurnakov  and  D.  N.  Schoichet  (Ann.  Sect.  Anal. 
Phys.  Chim.,  1938,  10,  305 — 316). — Leonite  (I), 
kainite  (II), and  kieserite  do  not  separate  spontaneously 
from  the  system  KCl-MgS04-H20,  but  only  after 
seeding  the  solutions.  The  possible  solid  phases  are 
MgS04,l,  6,  and  7H20,  (I),  (II),  schoenite,  K2S04, 
KC1,  and  carnallite,  R.  T. 

Ice  fields  in  the  systems  base-acid-water. 
Formation  of  phosphates,  chromates,  and  bor¬ 
ates.  N.  S.  Kurnakov,  M.  I.  Ravitsch,  and  N.  V. 
Troitzkaja  (Ann.  Sect.  Anal.  Phys,  Chim.,  1938, 10, 
275 — 304), — The  ice  fields  (derived  from  temp,  of 
crystallisation  of  H20)  have  been  determined  for  the 
systems  K20  or  NH3-Po05-II20,  K20-Cr03-H20,  and 
Na20-B203-H20.  KH2P04,  K2HP04,  K3P04, 

NH4H2P04,  and  (NH4)2HP04,  but  not  (NH4)3P04,  are 
stable  under  the  conditions  employed.  The  results 
for  the  system  K20-Cr03-H20  are  analogous  to  those 
previously  obtained  for  Na20-Cr03-H20  (Kurnakov 

etal.y  A.,  1935,  583),  R.  T. 

-  •  * 

Solubility  of  salts  in  liquid  ammonia.  The 
systems  :  NaCl-NaBr-NH3  and  N aCl-N aN O 3- 
NH3  at  0°.  M.  A.  Portnov  and  J.  A.  Ravdin  (J. 
Gen,  Chem.  Russ.,  1937,  7,  2478 — 2485). — The  solu¬ 
bility  of  NaBr  rises  from  117*6  to  1370  g.  per  kg.  NH3 
as  the  temp,  rises  from  — 44*5°  to  25°  ;  that  of  NaN03 
rises  similarly  from  706  to  1485  g.  per  kg.  NH3,  over 
the  range 50*5°  to  60°.  The  solubility  of  NaBr  or 
NaN03  in  liquid  NH3  falls  with  increasing  [NaCl]; 
the  solid  phases  are  NaCl,  NaBr,  and  NaN03.  Mixed 
crystals  are  not  formed.  R.  T. 

Equilibria  in  the  system  piperidine-phenol- 
water.  R.  V.  Merzlin  (J.  Gen.  Chem.  Russ.,  1937, 
7,  2490 — 2494). — An  upper  ternary  crit.  point  is 
established.  The  50 — 164°  isotherms  are  not  con¬ 
centric,  suggesting  formation  of  a.  series  of  compounds 
or  4t  berthollides.”  R.  T. 

Stratification  in  ternary  systems.  III.  Y.  F. 
Ust-Katschkintzev  (J.  Gen.  Chem.  Russ,,  1937,  7, 
2620 — 2625). — The  phase  diagrams  (0 — 160°)  are 
given  for  the  system  Ph0H-NHoPh-H20-Et0H 
(14*1  and  27*3%  EtOH).  As  a  result  of  formation  of 
the  compound  PhOH,NH2Ph,  the  mixtures  behave  as 
ternary  systems  with  a  crit.  point,  R.  T. 

Double  decomposition  in  absence  of  a  solvent. 
XXXVI.  Irreversible  mutual  system  :  potass- 
iuiti  and  sodium  fluoride  and  bromide.  N.  S. 


Reciprocal  salt  pairs,  II.  Y.  A.  Plotnikov  and 
U.  Schwarzmann  (Mem.  Inst.  Chem.  Ukrain.  Acad. 
Sci.,  1937,  4,  299 — 308). — In  the  system  AlBr3-HgCl2 
the  reaction  2AlBr3  +  3HgCl2  =  2A1C13  +  2HgJBr2 
occurs.  The  system  AlCl3-HgBr2  is  a  simple  binary 
system.  In  the  systems  AlBr3-AgCl  and  AiCl3-AgBr, 
the  complexos  AlBr3,AgCl  and  AlCl3,AgBr  are  formed. 

H.  J.  E. 


Simultaneous  solubility  of  aluminium,  sodium, 
potassium,  and  ferric  nitrate  in  aqueous  nitric 
acid.  II.  A.  I.  Saslavski,  I.  L.  Ettinger,  and 
E.  A.  Ezerova  (J.  Gen.  Chem.  Russ.,  1937,  7,  2410 — - 
2416). — Solubility  data  are  recorded  for  the  systems 
NaNOs  or  A1(N03)3-HN03-H20,  and  NaN03- 
A1(N 03)3-HN 03-H20 ,  at  0°  and  20°.  The  solid  phases 
are  A1(N03)3>6,  8,  and  9^0,  and  NaN03.  Double 
salts  are  not  formed.  R.  T. 


Solar  evaporation  of  sea-  and  salt  lake  water. 
N.  S.  Kurnakov  and  Y.  I.  Nikolaev  (Ann.  Sect. 
Anal.  Phys.  Chim.,  1938,  10,  333 — 366). — Equilibria 
arising  in  the  system  MgS04-Na2S04-MgCl2-NaCl- 
KC1-H20,  when  evaporation  proceeds  under  natural 
conditions,  are  discussed.  R.  T. 

Data  on  theoretical  metallurgy.  VII.  Ther¬ 
modynamic  properties  of  sulphur  and  its  in¬ 
organic  compounds.  K.  K.  Kelley  (U.S.  Bur. 
Mines,  Bull.  406,  1937,  146  pp.). — Published  data  are 
correlated  and  a  self-consistent  system  of  thermo¬ 
dynamic  relations  is  worked  out  for  the  various  states 
of  S,  SO*,  S03,  SO,  H2S,  S02C12,  Sb2S3,  BaS,  BLjS3, 
CdS,  CaS,  CS2,  COS,  CoS,  Cu2S,  CuS,  FeS,  FeS2,  PbS, 
MnS,  HgS,  MoS2,  MoS3,  NiS,  NH4HS,  PtS,  PtS2, 
RuS2,  AgoS,  SrS,  T10S,  WS2,  ZnS,  A12(S04)3,  BaSO., 
BeS04,  CdS04l  CaS04,  CoS04>  CuS04?  FcS04> 
Fe2(S04)3,  PbS04,  Li2S04,  MgS04,  MnS04,  Hg2S04. 
NiS04,  K2S04,  Ag2S04,  Na2604,  NaHS04,  Na^.O., 
SrS04,  T12S04,  V0S04,  and  ZnS04.  The  free  energy 
relations .  derived  are  summarised  in  tabular  form. 
The  use  of  thermodynamic  data  in  predicting  the 
course  of  reactions  is  illustrated  bv  examples. 

E.S.  H. 

Heat  of  formation  and  specific  heat  of  alumin¬ 
ium  carbide.  S.  Satoh  (Sci.  Papers  Inst.  Phys.. 
Chem.  Res.  Tokyo,  1937,  34,  50 — 59). — The  sp.  heat 
of  A14C3  has.  been  determined  at  0 — 99*6°,  0 — 244°,. 
and  0 — 320*5°.  The  mol.  heat  is  given  by  24*2  + 
3*274  x  10 —  4*09  X  10 “&T2,  where  T  is  abs.. 
temp.  The  heat  of  formation  of  A14C3,  calc,  from  data 
for  the  equilibrium  4A1N  +  3C  A14C3  -f  2N2,  is 
63,200  g.-cal.  R.  S.  B. 

Heat  of  formation  and  specific  heat  of  silicon, 
nitride.  S.  Satoh  (Sci.  Papers  Inst.  Phys.  Chem. 
Res.  Tokyo,  1938,  34,  144 — 154). — Using  a  specimen 
containing  about  12%  Si02  and  applying  the  requisite 
correction,  the  mean  sp.  heat  of  Si3N4  over  the  ranges. 
0 — 99*5°,  0 — 316-4°,  and  0 — 585°  has  been  determined.. 
The  true  sp.  heat  is  given  by  C  =  0-1656  +  1*847  x 
1C Hi  —  4*5  x  10'8/2.  By  combining  this  with. 
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equilibrium  data  for  the  reaction  Si3N4  =  3Si  +  2N2 
the  heat  of  formation  at  25°  is  163,000  g.-cal. 

•  E.  J.  G.  : 

Heat  of  formation  and  specific  heat  of  vanadium 
nitride.  S.  Satoh  (Sci.  Papers  Inst.  Phys.  Chem. 
Res.  Tokyo,  1938,  34,  241 — 249). — The  mean  sp. 
heat  of  VN  has  been  determined  at  0 — 99*6®,  0 — -305*3°, 
and  0 — 458*6°  and  the  true  sp.  heat  is  given  by 
0*1351  +  2*064  x  10r*t  1*057  x  I0‘7t2  where  t  = 

temp.  The  heat  of  formation  (H)  of  VN  from  V  and 
£N2  is  66,000  g.-cal.  The  curve  connecting  H  with 
at.  no.  for  K,  Ca,  Sc,  Ti,  V,  Cr,  Mn,  and  Fe  has  a  max. 
at;  Ti.  The  curves  for  the  third,  fourth,  and  fifth 
groups  of  the  periodic  table  are  similar.  R.  S.  B. 

Alunite.  III.  Y.  Asada  (Bulb  Inst.  Phys. 
Chem.  Res.  Japan,  1938,  17,  178 — 185).— The  v.p. 
of  H20  from  alunite  has  been  measured  by  the  dynamic 
method.  The  dehydration  of  alunite  requires  8*5  g.- 
cal.  per  g.  -  .  :  R,  Si  B. 

Heat  of  neutralisation  of  potassium  hydroxide 
and  nitric  acid  in  acid  and  alkaline  solutions. 
N.  K.  Voskresenskaja  (Ann.  Sect.  Anal.  Phys. 
Chim.,  1938,  10,  259 — 273).— Max.  heat  of  mixing 
of  4n-HN03  or  -KOH  with  4n-KN03  is  obtained  with 
the  ratios  HN03  :  KN03  =  1 :  2,  or  KOH  :  KN03  = 
2  : 1.  R.  T, 

Isotope  effect  in  solvation  of  ions  and  heats  of 
dissolution.  E.  Lange,  W.  Martin,  and  H. 
Sattler  (Z.  ges.  Naturwiss.  Naturphil.,  1936,  1, 
441—442;  Chem.  Zentr.,  1936,  i,  4882).— The 
difference  in  the  heats  of  solvation  of  ions  by  H20  and 
D20  manifests  itself  in  considerable  differences  in  the 
integral  heats  of  dissolution  of  salts  in  H20  and  D20, 
respectively,  and  in  the  v.p.  of  H20-D20-salt  mixtures. 
Heats  of  dissolution  are  recorded  for  NaCl,  KC1, 
KBr,  and  KI,  and  fractional  distillation  data  for 
solutions  of  NaCl,  NaOH,  and  MgS04.  J.  S.  A. 

Heats  of  organic  reactions.  VI.  Heats  of 
hydrogenation  of  oxygen-containing  compounds. 
M.  A.  Dolliver,  T.  L.  Gresham,  G.  B.  Kistiakow- 
sky,  E.  A.  Smith,  and  W.  E.  Vaughan  (J.  Amer. 
Chem.  Soc.,  1938,  60,  440— 450;  cf.  A.,  1937,  I,  364). 
— Heats  of  hydrogenation  of  crotonaldehyde,  allyl 
alcohol,  OEt-CMe:CH2,  OMe-CHMelCHMe,  Et  vinyl 
ether,  divinyl  ether,  furan,  vinyl  acetate,  Melmeth- 
a  cry  late,  MeCHO,  COMe2,  and  COMeEt  have  been 
determined.  The  CO  group  conjugates  with  CIO  in 
the  same  way  and  to  approx,  the  same  extent  as  does 
C!C.  Conjugation  occurs  in  C!C'0’C,  but  not  in 
CIGC‘0.  C02H  does  not  conjugate  with  CIC. 
Tentative  vals.  for  .the  heat  of  enolisation  are : 
MeCHO  10,000,  COMe2  and  COMeEt  11,600  g.-cal. 
The  energy  of  the  H  linking  in  the  enolic  form  of  the 
compounds  of  the  acetoacetic  ester  type  is  probably 
of  the  order  of  10,000  g.-cal.  E.  S.  H. 

Conductivity  of  calcium  iodate  and  its  solu¬ 
bility  in  salt  solutions.  W.  C.  A.  Wise  and  C.-W. 
Davies  (J.C.S.,  1938,  273 — 277). — The  conductivity 
data,  obtained  at  18°,  show  that  Ca(I03)2  is  in¬ 
completely  dissociated,  the  dissociation  const,  for 
CaI03’  being  0-13^  Salts  increase  the  solubility  of 
Ca(I03)2  at  25°,  the  relative  effect  of  the  added  salts 
beings  NaCl  <  KCl  <  K4Fe(CN)6  <  MgS04  < 


Na2S04  <  0H-CHPh*C02Na.  CaCl2  decreases  the 
solubility.  Corrections  for  incomplete  dissociation 
remove  the  anomalies  and  a  plot  of  i  X  log 
[Ca“][I03']2  against  yY  (I  =  ionic  strength)  gives* 
a  common  curve.  The  dissociation  const., .  of 
0H*CHPh*C02Ca*  calc,  from  the  solubility  data  is 
0  033 — 0*036,  which  agrees  with  the  val.  previously 
obtained  by  Davies  (cf.  A.,  1938,  I,  196). 

C.  R.  H. 

Physico-chemical  properties  of  solutions  in 
liquefied  gases.  XVIII.  Electrical  conductivity 
of  sodium  chloride  and  potassium  nitrate  in 
liquid  ammonia  at  high  dilutions.  V.  A,  Pleskov 
(J.  Phys.  Chem.  Russ.,  1937,  10,  601—606).— 
Measurements  were  made  up  to  4,000,000  1.  per  mol. ; 
the  conductivity  k  for  the  solvent  is  >1%  of  the  k . 
The  curve  A-^/C  agrees  with  Onsager’s  equation  at 
C  <  4  x  10~6  mol.  per  L  The  limiting  A  at  —40°  is 
298  for  NaCl  and  329  for  KN03.  J.  J.  B. 

Electrochemical  investigation  of  arsenic  and 
bismuth  bromides  in  a  nitrobenzene  solution  of 
aluminium  bromide,  and  of  thallium  bromide 
in  an  ethyl  bromide  solution  of  aluminium 
bromide,  V.  A.  Plotnikov  and  E.  J.  Gorenbkin 
(Mem.  Inst.  Chem.  Ukrain.  Acad.  Sci.,  1937,  4,  249 — 
259). — The  sp.  conductivity  of  a  PhN02  solution  of 
AlBr3  decreases  with  increase  in  the  [BiBr3]  or 
[AsBr3].  That  of  an  EtBr  solution  of  AlBr3  increases 
with  increase  in  [TlBr].  In  the  electrolysis  of  these 
solutions  As,  Bi,  and  Ti  separate  at  the  cathode.  The 
decomp,  potentials  are :  AsBr3-AlBr3  in  PhN02, 
0*39  v. ;  BiBr3-AlBr3  in  PhN02,  0*5  v. ;  TlBr-AlBra 
in  EtBr,  1*57  v.  H.  J.  E. 

*  i  r. 

Electrical  conductivity  of  potassium  chloride 
in  methyl  alcohol-water  mixtures.  M.  K* 
Thomas  and  D.  C.  Mandeville  (Proc.  Indian  Acad. 
Sci.,  1937,  6,  A,  312 — 315). — The  conductivity  of  aq. 
KCl  (0*1 — 0*00005n)  decreases  with  addition  of  MeOH 
up  to  70 — 80%  and  then  increases,  occurs  at 

50%  MeOH.;  hence  factors  other  than  changes  in 
viscosity,  probably  solvation,  influence  the  con¬ 
ductivity.  F.  J.  L., 

Electrical  conductivity  of  the  systems  I2-KI 
and  I2-T1I  in  the  solid  state.  V.  P.  Tschali 
(Mem.  Inst.  Chem.  Ukrain.  Acad.  Sci.,  1937,  4,  293— 
297). — The  conductivity  of  the  systems  I2-KI  and 
I2-T1I  in  the  solid  state  increases  with  [I]  and  has  a 
positive  temp,  coeff.  H.  J.  E. 

,  :  •  .  .  f .  i  ‘  . 

Variation  of  the  absolute  rates  of  migration 
and  transport  number  of  electrolytic  ions  with 
dilution.  ,  N.  C.  Sen-Gutta  and  S.  K.  Mitra  (J. 
Indian  Chem.  Soc.,  1937,  14,  645—652). — Data  for 
KCl,  KN03,  and  K2S04  (0*04 — 0*001n)  at  35°  show 
that  the  limiting  equations  of  Onsager  are  applicable 
in- the  most  dil.  solutions.  In  0*005— 0-04N  solutions 
the  modified  Onsager-Fuoss  equation  holds  for  CT 
and  approx,  for  S04",  but  not  for  N03'.  For  N03' 
and  SO/'  the  transport  no.  curves  reach  the  limiting 
slope  only  at  0*00 In  ;  for  Cl'  the  transport  no.  is 
almost  const.  E.  S.  H. 

;  r  j  *  .  . 

Factors  affecting  the  accuracy  of  transport 
number  determinations.  C.  S.  Hoyt  (J.  Chem. 
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472 — 473). — Practical  points  are 

L.  S.  T. 


Moving-boundary  method  for  the  determin¬ 
ation  of  absolute  rates  of  migration  and  transport 
numbers  of  ions.  N.  C.  Sen- Gupta  (J.  Indian 
Chem.  Soc.,  1937, 14,  685 — 700). — -The  influence  of  the. 
concn.  of  indicator  ions  on  the  abs.  velocity  and 
transport  no.  of  Cl',  N03',  and  S04"  in  0*1n  solutions 
of  their  K  salts  has  been  investigated.  Const,  vals. 
are  obtained  when  the  indicator  is  more  cone,  than  is 
demanded  by  the  theory  of  Kohlrausch  and  Weber, 
but  beyond  this  range  the  vals.  increase  as  the  concn. 
of ; the  indicator  decreases.  The  concn.  adjustments 
in  the  indicator  solution  have  been  followed  potentio- 
metrically  and  the  abs.  velocity  and  transport  no.  of 
the  indicator  ion  calc.  E.  S.  H. 


Standard  potential  of  the  silver-silver  azide 
electrode.  A.  C.  Taylor  and  L.  F.  Nims  (J.  Amer. 
Chem.  Soc.,  1938,  60,  262— 264).— The  val. 

derived  from  e.m.f.  measurements  of  the  cell 
Ag~AgCl|NaCl  (m)[KCl  (satd.)INaNo  (m)[AgN3-Ag  at 
5—45°  is  given  by  2J»  =  EL-  0-000262 (t  -  25)  - 
0*00000313(£  —  25)3.  The  calc,  solubility  of  AgN3 
is  5*1  X  10“5  mol.  per  1.  at  25°.  E.  S;  H. 

Reproducibility  and  stability  of  the  hydro- 
quinhy  drone  electrode  in  phosphate  buffers. 
E.  Bulmann  and  J,  Bjerrum  (Compt.  rend.  Trav. 
Lab.  Carlsberg,  1938,  22,  73 — 74). — At  pn  5*91  and 
6*81  the  potentials  obtained  in  1*5 — 2  hr.  agree  within 
0*25  mv.  and  are  stable  for  <90  hr.  At  pn  7*73  the 
deviations  shown  by  freshly  prepared  electrodes  are 
>  in  acid  buffers  and  the  potentials  are  less  stable. 

C.  R.  H. 

Motor-electric  potential.  E.  Newbery  and 
G.  A.  Smith  (Trans.  Electrochem.  Soc,,  1938,  73, 
Preprint  8,  113 — 133).— The  potential  changes  pro¬ 
duced  by  relative  motion  between  electrode  and 
electrolyte  (motor-electric  potential)  are  associated 
with  potential  drift,  but  no  direct  proportionality 
exists.  The  highest  vals.  are  shown  by  H2  on  bright 
Pt  (>0*5  v.),  Ni  (>0*25  v.),  Fe,  Co,  and  02  electrodes. 
No  metal  is  free  from  the  effect  in  all  electrolytes.  It 
is  supposed  that  a  reducing  or  oxidising  atm.  is  formed 
close  to  the  electrode  surface  by  chemical  action,  its 
formation  being  favoured  by  hydration  of  the  ions, 
and  that  disturbance  of  this  laver  raises  the  electrode 

v  * 

potential  in  the  case  of  a  reducing  atm.  and  lowers  it 
with  an  oxidising  atm.  The  effect  with  H2  and  02 
electrodes  is  probably  due  to  a  change  in  mechanical 
condition  of  the  electrode,  accelerated  by  mechanical 
disturbance,  which  prevents  the  electrode  from 
supplying  ions  at  a  rate  sufficient  to  maintain  the 
previous  state  of  equilibrium.  J.  W,  S. 

Potential  differences  produced  in  solutions  by 
ultrasonic  waves.  A.  J.  Rutgers  (Physica,  1938, 
5,  46). — P.d.  produced  by  ultrasonic  waves  in  a 
dialysed  Agl  sol  should  be  >  those  for  normal 
electrolytes  by  a  factor  of  104.  The  mass  of  the 
negative  Agl  colloidal  ion  is  5  x  10s  times  that  of 
the  H  ion.  In  normal  electrolytes  the  magnitude  of 
the  effect,  calc,  from  the  Debye  formula,  is  of  the  order 
of  _l(H  v.  and  would  be  difficult  to  measure. 

H.  J.  E. 


Oxidation-reduction  potentials  of  compounds 
of  the  platinum  metals.  I.  Oxidation-reduc¬ 
tion  potentials  of  the  systems  [PtX4]"  +  2X' 
[PtX6]"  +  2e.  A.  A.  Grunberg,  B.  V.  Ptitzin, 
and  V.  N.  Lavrentiev  (J.  Phys.  Chem.  Russ.,  1937, 
10,661 — 676). — Cells  of  the  type  Hg|Hg2Cl2,  satur¬ 
ated  KCl|saturated  KN03|K2[PtX6],  K2[PtX4],  1n- 
NaCl|Pt  +  have  been  examined.  The  e.m.f.  at  25°, 
referred  to  a  normal  H2  electrode,  is  0*758  v.  for 
X  =  Cl,  0*643  for  Br,  0*468  for  SCN,  and  0*393  for  I. 
The  potentials  seem  to  depend  not  only  on  the  ratio 
[PtX4]/[PtX6],  but  also  on  the  concn.  of  free  X2  mols. ; 
the  presence  of  I2  in  an  aq.  solution  of  K2[PtI6]  could 
be  detected  colorimetrically.  J,  J.  B. 

Oxidation-reduction  potential  of  cytochrome 
from  bakers’  yeast.  G.  de  Tceuf  (J.  Chim.  phys., 
1937,  34,  740 — 755). — The  boiled  plasmolysate  of 
bakers’  yeast  contains  only  the  reduced  form  of 
cytochrome  C.  The  reducing  power  is  diminished  by 
washing  with  H20.  Colorimetric  measurements  lead 
to  a  val.  of  rH2  between  18*3  and  19*9.  .  F.  L.  U. 

Redox  potential  of  lactate-pyruvate  system. 
S.  C.  Ganguli  (J.  Indian  Chem.  Soc.,  1937, 14,  656 — 
659). — Measurements  of  the  electro-reduction  of 
pyruvic  acid  in  absence  of  02  at  a  Hg  or  Pt  cathode 
give  the  val.  +0*325  v.  at  30°.  E.  S.  H. 

Influence  of  substitution  on  reduction  poten¬ 
tial,  dissociation  constants,  and  surface  activity 
of  phenylarsinic  acid. — See  A.,  1938,  II,  118. 

Polarographic  studies  with  the  dropping 
mercury  cathode.  LXXI.  Empirical  study  of 
the  factors  of  the  diffusion  current.  J.  Maas 
(Coll.  Czech.  Chem.  Comm.,  1938,  10,  42 — 53). — 
Current-voltage  curves  for  5  X  10-3,  5  X  10~4  and 
10_4N-CdSO4  in  0*1n-KC1  show  that  if  the  drop  time 
(£)  is  >4  sec.  the  diffusion  current  (i)  oc  [CdSOj. 
For  vals.  of  t  between  5  and  6  sec.  the  relation 
i  =  59-4m*.£*  gives  the  connexion  between  i  and  m 
(the  rate  of  flow)  in  agreement  with  Ilkovic  (A.,  1935, 
305).  F.  R.  G. 

Influence  of  CN'  concentration  on  the  mag¬ 
nitude  of  the  potential  of  deposition  of  Ni”  at  a 
dropping  mercury  cathode,  and  on  the  height  of 
the  diffusion  wave  of  the  latter.  J.  P.  Goch- 
schtein  (J.  Gen.  Chem.  Russ.,  1937,  7,  2486 — 2489). 
—The  deposition  potential  of  Ni  from  aq.  K2Ni(CN)4 
becomes  more  positive  as  [CN']  rises ;  the  effect  is 
ascribed  to  sp.  adsorption  of  CN'  by  Hg.  R.  T. 

Platinum  electrode.  VI.  B.  Erschler,  G. 
Deborin,  and  A.  Frumkin  (Bull.  Acad.  Sci.  U.R.S.S., 
S4r.  Chim.,  1937,  1065 — 1073).- — The  amount  of 
readily  removable  H  on  a  Pt  surface  falls  to  about 
40%  of  the  initial  amount  when  the  Pt  is  heated  in  a 
H2  atm.,  and  at  the  same  time  a  small  amount  of 
very  firmly  bound  H  appears.  Poisoning  with  As 
causes  an  abrupt  fall  in  the  absorptive  capacity  for 
H2,  and  in  the  cathode  potential  at  which  oxidation 
of  the  electrode  commences.  Heating  of  Pt  in  02 
at  900°  for  10  sec.  leads  to  formation  of  a  mono -layer 
of  02,  whilst  with  more  prolonged  heating  the 
adsorption  layer  becomes  several  atoms  thick,  and 
reversion  of  adsorption  is  less,  readily  achieved. 
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Oxidation  by  atm.  02  of  an  electrolytically  reduced  Pt 
electrode  is  most  rapid  at  pn  >7.  R.  T. 

Oscillographic  study  of  anodic  current  on 
hydrogen  electrode  of  nickel.  G.  Okamoto  and 
T.  Iijima  (Bull.  Inst.  Phys.  Chem.  Res.  Japan,  1937, 
16,  1426 — 1436). — The  anodic  current  (J)  of  a  Ni  H2 
electrode  has  been  studied  by  means  of  an  oscillograph 
at  26°  and  50°.  When  the  positive  polarisation  in  the 
steady  state  is  suddenly  increased  I  decreases  suddenly 
at  first  and  then  reaches  a  steady  val.  It  is  inferred 
that  H2  is  first  dissociatively  adsorbed  and  that  the 
H  atoms  are  then  ionised,  the  first  process  being  rate¬ 
determining.  The  initial  steep  descent  of  I  is  due  to 
the  rapid  decrease  of  adsorbed  atoms  and  the  later  slow 
decrease  is  ascribed  to  diffusion  from  the  reservoir 
of  occluded  H  atoms  in  the  electrode.  The  no.  of 
centres  of  H  adsorption  is  approx.  1013  per  sq.  cm., 
and  the  heat  of  activation  of  the  adsorbed  H  atom  is 
16-6  kg.-cal.  per  g.-mol.  R.  S.  B. 

Theory  of  the  hydrogen  overvoltage.  A. 
Frumkin  (J.  Phys.  Chem.  Russ.,  1937,  10,  568— 
574). — The  formation  of  H2  occurs  in  two  steps,  viz., 
(1)  metal  +  H30f  ->  metal-H  +  II20,and  (2)  metal- 
H  -f-  H30 f  ->  metal  +  H20  +  H2.  On  metals  which 
readily  adsorb  H2  the  second  reaction  is  slow  and 
determines  the  overvoltage;  on  metals  like  Hg  the 
decomp,  of  metal-H  compound  is  rapid,  and  the 
overvoltage  is  due  to  the  slowness  of  the  first  reaction. 

J.  J.  B. 

Hydrogen  overvoltage  and  ^-potential.  II. 
S.  Levina  and  V.  Zarinski  (J;  Phys.  Chem.  Russ., 
1937,  10,  586—592;  cf.  A.,  1937,  I,  521).— The  over¬ 
voltage  on  a  resting  Hg  cathode  in  aq.  HC1  doe£  not 
depend  on  [HC1]  between  10-3  and  10-%  but  increases 
on  addition  of  LaCl3;  this  exceeds  0J  v.  when  10-3 
mol.  LaCl3  is  added  to  10*3  mol.  HC1.  The  results  are 
discussed  on  the  assumption  that  the  overvoltage  is 
connected  with  the  electro-osmotic  potential. 

J.  J.  B. 

Electrolysis  of  metallic  perchlorates  in  Cello- 
solve.  J.  L.  Beal  and  C.  A.  Mann  (J.  Physical 
Chem.,  1938,  42,  283—300;  cf.  A.,  1931,  1130).— 
Cathode  potential-c.d.  curves  are  given  for  solutions 
of  AgC104,  Pb(C104)2,  Zn(C104)2,6H20,  Ba(C104)2,  and 
Al(Cr04)3  in  0H-[CH2]2;0Et  (I).  Evidence  of  de- 
position  was  obtained  for  all  the  metals  except  Al. 
Solubilities  and  conductivities  of  the  Ag,  Ba,  and  Pb 
salts  are  recorded.  The  dielectric  const,  of  (I)  is 
29*6±0*1.  F.  L.  U. 

Electrometry  and  ultra-violet  spectrography 
of  rhodizonic  acid. — See  A.,  1938,  II,  147. 

Passivity  of  iron  and  steel  in  nitric  acid  solu¬ 
tion.  XXII.  Y.  Yamamoto  (Bull.  Inst.  Phys. 
Chem.  Res.  Japan,  1938,  17,  87 — 125;  cf.  A.,  1937, 
I,  620). — High-C  steels  become  passive  more  readily 
than  low-C  steels,  and  grey  cast  Fe  still  more  readily. 
The  low-C  steels  lose  their  passivity  at  70— 80° ;  the 
high-C  steels  and  grey  cast  Fe  retain  it  up  to  90°.  It 
is  suggested  that  the  presence  of  graphite  favours 
passivity  by  forming  a  residue  which  retains  the 
corrosion  product  on  the  surface.  F.  J.  G. 

Certain  hypotheses  and  laws  of  colloid  electro¬ 
chemistry.  V.  A.  Kistiakovski  (Bull.  Acad.  Sci. 


TLR.S.S,,S6r.Chim.,  1937, 1049—1063). — A  discussion, 
dealing  chiefly  with  corrosion  of  metals.  R.  T. 

Ionisation  produced  from  the  evaporation  of 
water.  E.  Medi  (Atti  R.  Accad.  Lincei,  1937,  [vi], 
26,  159 — 165). — Experiments  are  described  which 
show  that  in  the  rapid  evaporation  of  H20  the  sur¬ 
rounding  atm.  becomes  positively  charged. 

0.  J.  W. 

Kinetics  of  the  oxidation  of  hydrides  in  the  gas 
phase.  IV.  Oxidation  of  arsine.  P.  S.  Schan- 
torovitsch  (J.  Phys.  Chem.  Russ.,  1937,  10,  700 — 
711). — At  50°  mixtures  of  2AsH3  +  302  react 
only  if  the  pressure  rises  above  a  min.,  pK  cm.’Hg. 
For  vessels  of  various  diameters,  d  cm.,  pKd  —  1430. 
For  different  temp.  T}  logpK  =  AjT  —  B,  A  being 
1016  and  B  6*0 ;  the  same  equation  holds  for  the  lower 
limit  of  the  explosion  range,  A  being  2560  and  B 
3*7.  Reactions  started  at  a  pressure  >pK  stop  before 
pK  is  reached ;  this  poisoning  is  due  to  reaction 
products  (As  and  an  AsH3  hydrate  in  addition  to 
As203).  The  results  agree  with  the  theory  of  branched 
chain  reactions.  J.  J.  B. 

Study  of  the  oxy-coal  gas  flame  by  band  spectra. 
N.  R,  Tawde  and  J.  M.  Patel  (J.  Univ.  Bombay, 
1937,  6,  Part  II,  29 — 49). — A  detailed  account  of 
previous  work  (A.,  1938,  I,  85).  Gross  intensities 
for  the  Swan  system  are  recorded,  and  the  transition 
probabilities  are  calc. ;  the  results  are  in  agreement 
with  the  max.  transition  probabilities  derived  from 
Rydberg’s  formula.  The  centres  of  intensity,  in¬ 
tensity  distributions,  and  calc,  flame  temp,  arc  dis¬ 
cussed.  A.  J.  E.  W. 

Explosion  ranges  of  gas  mixtures.  IV.  Ex¬ 
plosion  ranges  of  acetylene-air  mixtures.  R. 
Bresker,  M.  Rivin,  and  I.  A.  Sokoltk.  V.  Deton¬ 
ation  ranges  of  hydrocarbon-air  mixtures. 
M.  Rivin  and  I.  A.  Sokolik  (J.  Phvs.  Chem.  Russ., 
1937,  10,  688—691,  692— 699).— IV.*  The  C2II2  flame 
can  change  into  an  explosion  wave  when  the  pressure 
of  the  C2H2-air  mixture  is  not  too  low ;  the  min. 
pressure  depends  on  [C2H2]  and  is  min.  at  8*5  and  12% 
C2H2.  The  first  min.  corresponds  approx,  with  the 
highest  temp,  of  the  flame. 

V.  The  flames  of  Et20,  C5H12,  or  light  petroleum 
(b.p.  35 — 38°)  do. not  change  into  an  explosion  wave. 
A  detonation  of  a  H2  +  02  mixture  produces  an  ex¬ 
plosion  wave  in  mixtures  containing  1*8 — 3%  of 
light  petroleum,  5*5 — 11*5%  of  C2H4,  or  CO  +  small 
amounts  of  H2  or  C2H2.  CO  +  &i r,  C2H6  +  air, 
and  light  petroleum  +  5%  C02  +  air  do  not  explode. 
PbEt4  does  not  affect  the  detonation  range  of  light 
petroleum-air  mixtures.  As  in  the  internal-com¬ 
bustion  engine  mixtures  “  knock  ”  which  do  not 
detonate  in  the  experimental  tube,  a  chemical  change 
seems  to  take  place  in  the  cylinder  during  the  com¬ 
pression  of  the  fuel-air  mixture.  J.  J.  B. 

Kinetics  of  the  reaction  H  -f  CgH6  =  CH4  + 
CH3.  E.  W.  R.  Steacie  (J.  Chem.  Physics,  1938, 
6,  37 — 40). — In  a  previous  paper  (A.,  1936,' 1344) 
Steacie  and  Phillips  assumed  that  CH4  formation 
in  this  reaction  was  negligible  but  subsequent  work 
by  Taylor  et  al.  (A.,  1937,  i,  313)  contradicted  this 
view.  The  reaction  has  been  re-investigated  by  the 
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discharge  tube  method.  Taylor’s  mechanism  is 
confirmed  and  the  energy  of  activation  is  S*6  kg. -cal. 
in  agreement  with  Taylor’s  val.  Recalculation  of 
the  energy  of  activation  of  the  reaction  D  -f-  02H6  = 
HD  -j-  C2H5  yields  a  val.  practically  the  same  as  that 
given  by  Steacie  and  Phillips  ( loc .  ci£.).  There  still 
remain  certain  discrepancies  between  the  two  sets  of 
data  which  cannot  be  completely  explained. 

W.  R.  A. 

Kinetics  of  oxidation  and  inflammability  of 
hydrocarbons.  II.  Effect  of  chemically  inert 
gases  on  speed  of  oxidation  and  inflammability 
of  n-pentane-oxygen  mixtures  between  250°  and 
560°.  M.  Prettre  (Ann.  Off.  nat.  Comb.  liq. ,  1937, 
12,  411 — 446;  cf.  A.,  1937,  I,  86). — At  any  pressure 
between  100  and  750  mm.  and  <300°  addition  of 
an  inert  gas  (N2  or  A)  increases  the  speed  of  slow 
oxidation  and  promotes  flame  formation.  During  the 
initial  period  of  acceleration  the  speed,  W ,  of  the 
slow  reaction  as  a  function  of  the  time,  £,  conforms 
with  the  law  for  processes  involving  frequently 
branched  chains.  Thus,  W  oc  yl.e^,  where  A  is  a 
const.,  and  9  =  kPcP?(  1  +  aPt*/Pt),  where  a  and  k 
are  const.,  and  Pc,  Pt>  and  Pt*  are  respectively  the 
partial  pressures  of  the  C5H12,  the  sum  of  the  pressures 
of  C5H12  and  02,  and  the  pressure  of  the  inert  gas. 
The  production  of  flame  when  it  occurs  takes  place  in 
the  time  t  defined  by  <f> r  =  const.,  or  even  more  rapidly 
than  indicated  by  this  expression.  The  delay  is 
greatly  reduced  when  the  pressure  of  the  inert  gas  is 
raised.  A  is  a  better  accelerator  than  N2.  Given  a 
sufficient  high  pressure  of  C5H12  and  02  it  is  probable 
that  the  above  law  is  applicable  at  all  temp.  At 
>300 — 320°  and  at  100 — 300  mm.  pressure  addition 
of  inert  gas  retards  oxidation  and  inhibits  flame 
formation.  R.  B.  C. 

Spontaneous  ignition  under  pressure  of  typical 
knocking  and  non-knocking  fuels  :  heptane, 
octane  ;  isooctane,  diisopropyl  ether,  acetone, 
benzene.  M.  Maccormao  and  D.  T.  A.  Townend 
(J.C.S.,  1938,  238—246;  cf.  A.,  1937,  I,  247).— The 
general  relationships  between  spontaneous  ignition 
pressures  of  air-fuel  mixtures  and  the  known  knock 
ratings  have  been  substantiated.  The  ignition  of 
wooctane  occurs  at  much  higher  pressures  than  that 
of  octane,  only  one  pressure  min.  being  observed. 
The  ignition  point  curve  for  Pr^20  resembles  that  of 
Et20,  although  much  higher  pressures  are  required 
over  the  entire  temp,  range;  the  cool  flame  zones 
show  a  dual  character.  COMe2  gives  cool  flames  and 
a  lower  ignition  system  if  pressures  are  sufficiently 
high ;  with  C6H6  there  is  no  indication  of  such  a 
system.  M.  R. 

Rate  of  ethylene  polymerisation. — See  A.,  1938, 

n,  121. 

Kinetics  of  the  halogenate-halide  reactions  in 
heavy  water.  E.  Abel  and  F.  Fabian  (Monatsh., 
193S,  71,  153 — 174). — Kinetic  data  are  recorded  for 
the  reaction  of  Br03'  +  Br',  Br03'  +  Cl',  Br03'  +  I', 
I03#  +  Br',  ICV  -fl',  and  I03'  +  Cl'  in  H20  and 
D20.  The  reactions  are  faster  in  D20.  The  relative 
increase  in  rate  on  replacing  H  by  D  is  greater  for 
I03'  than  for  Br03\  The  results  are  compatible  with 
the  intermediate  and  rate-determining  formation  of 


H2BrN03  (or  D2BrX03)  and  ■  H2IX03  (or  D2IX03), 
where  X  =  another  halogen.  H.  J.  E. 

Mechanism  of  complicated  hydrolytic  reac¬ 
tions.  K.  F.  Jahr  (Stiasny  Festschr.,  1937,;  149 — 
177). — In  solutions  of  many  multivalent  inorg. 
salts,  weak  acids,  and  bases,  the  rapid  hydrolytic 
reactions  are  acompanied  by  secondary,  slow  reactions 
in  which  the  products  of  the  primary  hydrolysis 
coalesce  to  form  products  of  high  mol.  wt.  The 
application  of  the  law  of  mass  action  is  difficult,  if 
not  impossible.  These  reactions  are  explained  by  a 
series  of  independent,  direct  experimental  methods. 
The  hydrolysis  of  salts  of  weak,  polybasic  acids  leads 
to  “  isopolyacids,”  which  can  exist  only  in  a  narrow 
region  of  [H*],  whilst  that  of  salts  of  weaker,  polyacid 
bases  is  characterised  by  “  tsopoly bases,”  which  can 
exist  together  in  broad  regions  of  [H*].  Different 
types  of  aggregation  and  condensation  reactions  are 
discussed  fully  with  reference  to  the  influence  of  concn., 
the  [H‘],  the  base,  acido-complexes  and  complex 
anions,  e.g.9  tungstates  and  Fe(C104)3.  D.  B. 

Kinetics  of  reactions  of  cyanogen  halides  with 
bases  in  aqueous  solution.  R.  0.  Griffith, 
R.  S.  Jobin,  and  A.  McKeown  (Trans.  Faraday  Soc., 
1938,  34,  316 — 325). — The  kinetics  have  been  studied 
and  the  crit.  increments  determined  for  the  following 
reactions  in  aq.  solution :  CNI  with  OH',  NH3, 
NHoMe,  NHMe2,  NMe3,  NH.,Et,  NHEt2>  NEt3,  and 
triethanolamine;  CNBr  with  OH',  C03",  NH3, 
NHoMe,  NH2Et,  and  triethanolamine.  The  reactions 
are  of  second"  order  with  the  steric  factor  of  the  simple 
collision  theory  approx,  unity.  The  sp.  reaction 
rate’  varies  fairly  widely  according  to  the  base ; 
the  CNBr  reactions  are  faster  than  the  corresponding 
CNI  reactions,  the  ratio  of  the  rates  at  10°  ranging 
from  about  100  to  900,  but  the  crit.  increments  of  the 
CNBr  reactions  are  <  .  those  of  the  corresponding 
CNI  reactions  by  2000 — 1000  g.-cal.  The  velocity 
coeffs.  bear  no  simple  relation  to  the  strength  of  the 
base.  E.  S.  H. 

Critical  increment  of  ionic  reactions.  II. 
Influence  of  dielectric  constant  andionic  strength. 
W.  J.  Svirbely  and  A.  Schramm  (J.  Amer.  Chem. 
Soc.,  1938,  60,  330—334;  cf.  A.,  1935,  1464).-r-The 
rate  of  the  reaction  NH4CN0  ->  CO(NH2)2  has  been 
studied  at  30 — 60°  in  Me0H~H20  mixtures  at  fixed 
dielectric  consts.  of  50,  45,  40,  and  35,  and  also  in . 
28-3%  aq.  MeOH,  the  dielectric  const,  of  which  was 
varied  by  rise  of  temp.  The  val.  of  the  collision 
factor  Z  in  the  Arrhenius  equation  is  independent 
of  dielectric  const,  and  ionic  strength  in  MeOH- 
H20  of  const,  dielectric  const.,  but  varies  >vith  the 
media  and  with  ionic  strength  in  Me0H-H20  of  const, 
composition.  The  experimental  crit.  increments  are 
compared  with  vals.  predicted  by  theory.  E.  S.  H. 

Effect  of  various  factors  on  the  formation  of 
ammonia  by  boiling  proteins  with  potash.  G. 
Laude  (Compt:  rend.,  1938,  206,  259 — 261;  cf.  A., 
1937,  II,  357). — The  rate  of  hydrolysis  of  gelatin 
depends  on  the  [KOH]  and  for  any  given  [KOH], 
the  rate  of  hydrolysis  oc  gelatin  concn.  J.  L.  D. 

Kinetics  of  iodine  addition  to  olefbaic  com¬ 
pounds.  N.  J.  Bythell  and  P.  W.  Robertson 
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(J.C.S.,  1938,  179 — 183). — The  reactions  between  I2 
and  allyl  alcohol,  acetate,  benzoate,  and  bromide, 
and  undecenoic  acid  are  homogeneous  and  termol. 
in  AcOH  and  PhN02,  with  low  energies  of  activation. 
In  the  non-polar  CC14  and  C6H14,  reactions  are 
heterogeneous,  the  reacting  surface  film  becoming 
unstable  below  limiting  concn.  and  above  limiting 
temp. ;  pseudo-unimol.  coeffs.  may  be  obtained  with 
the  unsaturated  compound  in  excess.  Relative  rates 
in  different  solvents  indicate  that  the  I«  mol.  becomes 

•  i  /’  m 

polarised  immediately  prior  to  addition  by  impact 
with  the  surface  film.  Under  non-heterogerieous 
conditions,  relative  rates  are  in  accordance  with 
electronic  and  constitutive  considerations.  M.  R. 

Functional  relation  between  the  constants  of 
the  Arrhenius  equation.  Solvent  effects  in  a 
Diels-Alder  addition.  R.  A.  Falrclough  and 
C.  N.  Hinshelwood  (J.C.S.,  1938,  236 — 238;  cf.  A., 
1937,  I,  313).: — Velocity  coeffs.  and  energies  of 

activation  in  the  temp,  range  10 — 50°  have  been 
determined  for  the  condensation  of  cycfopentadienc 
with  benzoquinone  in  various  polar  and  non-polar 
solvents.  Superimposed  on  the  general  correlation 
between  log  PZ  and  E  is  a  tendency  for  E  to  increase 
in  the  polar  solvents,  an  increase  in  PZ  for  const.  E 
being  found  ;  in  view  of  the  very  low  polarity  of  the 
reaction  product,  the  effect  cannot  be  due  wholly  to 
an  increase  in  P  brought  about  by  the  stabilisation  of 
the  product,  but  may  involve  also  a  change  in  the 
collision  frequency.  M.  R. 

Aliphatic  substitution  and  the  Walden  inver¬ 
sion.  III.— See  A.,  1938,  II,  124. 

Interaction  of  hydrogen  and  deuterium  on 
zinc  oxide.  E.  A.  Smith  and  H.  S.  Taylor  (J. 
Amer.  Chem.  Soc,,  1938,  60,  362 — 371). — Kinetic 
studies  of  the  reaction  H2  +  D2->  2HD  at  a  ZnO 
surface  at  140— 491°. K.  show  the  reaction  to  be  of  the 
first  order.  Apparent  activation  energies  have  been 
calc.,  from  the  temp,  coeff. ;  the  vals.  are  low  at  low 
temp.,  but  reach  7 — -8  kg.-cal.  at  195 — 329°  K.  and 
about  12  kg.-cal.  at  353 — 191°  k.  An  activated 
adsorption  characterised  by  a  very  small  val.  for  E  is 
responsible  for  the  reaction.  In  the  range  383— 
457°  K.  and  especially  405 — 430°  K.  the  reaction  has 
an  abnormal  temp,  coeff.,  which  is  explained  on  the 
basis  of  a  decrease  in  the  active  surface  covered  with 
rise  of  temp.  Preferential  adsorption  of  D2  was 
observed  at  low  temp,  and  ortho-para  H  conversion 
noted  at  <140°  K.  E.  S.  H. 

Influence  of  method  of  preparation  of  zinc 
oxide  on  the  velocity  of  its  dissolution  in  acids, 
J.  Kamecki  [with  J.  Dobrqwolski]  (Rocz.  Chem., 
1937,  17,  657—665). — The  rate  of  dissolution  in 
0*1n-H2SO4,  -HN03,  and  -AcOH  of  ZnO  ,  prepared 
under  identical  thermal  conditions  from  Zn(N03)2, 
ZnS04,  and  Zn(OAc)2  varies  inversely  with  the  size  of 
the  particles,  which  are  smallest  for  Zn(OAc)2,  and 
greatest  for  Zn(N03)2.  •  R.  T. 

Heterogeneous  reactions  in  the  liquid  phase. 
Reaction  between  copper  *  and  a  solution  of 
sulphur  in  carb on  tetrachloride .  R .  S .  Br a  dle y 
(Trans.  Faraday  Soc.,  1938;  34,. 278 — 281). — The  re¬ 
action  is  unimoL;  the  rate;  has  been  determined  at 


25°,  30°,  35°,  and  39°.  A  large  discrepancy  between 
the  observed  rate  and  that  calc,  from  kinetic  theory 
is  noted.  *  E.  S.  H. 

Velocity  of  dissolution  of  gold  in  cyanide 
solutions,  in  relation  to  the  composition  of  the 
liquid  phase.  Influence  of  sodium  and  calcium 
hydroxide,  and  of  complex  cyanides  of  zinc, 
copper,  and  iron.  I.  N.  Plaksin  and  N.  A. 
Suvorovskaja  (Ann.  Sect.  Anal.  Phys.  Chim.,  1938, 
10,  187 — 209). — The  velocity  of  dissolution  of  Au 
Or  Au-Ag  in  aq.  NaCN  is  diminished  in  presence  of 
cupri-,  zinci-,  and  fcrro- cyanides,  or  of  NaOH  or 
Ca(OH)2 ;  the  effect  is  due  to  formation  of  relatively 
impermeable  films  on  the  metal  surface.  R.  T. 

Rate  of  dissolution  of  lead  in  acids.  II. 
G.  Tedeschi  (Atti  R.  Accad.  Lincei,  1937,  [vi],  26, 
176 — 179;  cf.  A.,  1938,  I,  36).- — Spongy  Pb  dissolves 
in  HC1  solutions  with  a  measurable  rate,  which 
increases  rapidly  with  [HC1].  With  [HC1]  >  2*5n  the 
rate  oc  [HC1]4.  The  temp,  coeff.  of  the  reaction  is  of 
the  same  order  of  magnitude  as  that  of  chemical  re¬ 
actions,  and  the  energy  of  activation  is  1  ISSOilOO  g.- 
cal.  0.  J.  W. 

Influence  of  water  vapour  on  the  rate  of  reduc¬ 
tion  of  magnetite  and  haematite  by  hydrogen. 

E.  P.  Tatievskaja  and  G.  I.  Tschufarov  (J.  Phys. 
Chem.  Russ.,  1937,  10,  747 — 759). — -The  reduction  is 
retarded  by  H20  vapour  the  more  strongly,  the  lower 
is  the  temp.;  e.g.,  the  relation  of  the  rates  without 
and  with  4%  H20  at  400°,  500°,  and  900°  is 
2*4  :  1*5  :  1*2.  The  reduction  of  magnetite  stops 
when  [H20]  reaches  the  equilibrium  val.,  and  that  of 
haematite  at  400°  and  500°  ceases  at  smaller  [H20], 
presumably  because  of  adsorption  of  H20  on  active 
centres.  In  absence  of  H20  the  rate  is  almost  oc  [H2] 
up  to  0*2  mm.  Hg.  J.  J.  B. 

Mechanism  of  the  oxidation  of  carbon  mon¬ 
oxide  by  MnOo.  V.  Kinetics  of  the  oxidation 
of  CO  by  Mn02  at  pressures  above  30  mm. 
S.  J.  Jelovitsch  and  S.  Z.  Roginski  (J.  Phys.. Chem. 
Russ.,  1937,  10,  677 — 687).— The  rate  of  formation 
of  C02,  dqjdty  has  been  measured  between  —39°  and 
17°  and  between  30  and  500  mm.  It  is  approx, 
oc  [CO]  and  almost  independent  of  [02].  It  rises  with 
temp.;  the  heat  of  activation  is  6  kg.-cal.  In  the 
course  of  one  experiment  dqjdt  —  oc a  and  a 
being  const. ;  this  equation  agrees  with  that  of  the 
activated  adsorption  (cf.  A.,  1935,  942).  The  effect 
of  the  pre-treatment  of  the  catalyst  has  been  in¬ 
vestigated.  J.  J.  B. 

Rate  of  reaction  of  amalgams  with  acids.  II. 
Sodium  amalgams.  W.  G.  Dunning  and  M. 
Kilpatrick  (J.  Physical  Chem.,  1938,  42,  215—228; 
cf.  A.,  1938,  I,  148).— The  reaction  with  H20  or  aq. 
NaH2P04is  oc  [Na]*[acid]«$  (surface),  and  independent 
of  [H*].  In  presence  of  02,  the  H202  formed  reacts 
with  the  amalgam,  and  this  leads  to  lack  of  repro¬ 
ducibility  in  the  rate.;  With  strong  acids  (HC1, 
HC104)/HC02H,  AcOH,  EtC02H,  0H*CEL-e02H, 
CH2Ph-C02H,  and  OH-CHPh-C02H,  .the  rate  is  oc 
[acidjs,  but  is  independent  of  [Na]  when  the  H^O 
reaction  is  negligible.  F.  L.  U. 
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Kinetics  and  mechanism  of  oxidation-reduc¬ 
tion  reactions.  II.  Kinetics  of  oxidation  of 
arsenious  acid  by  chlorates.  A.  M.  Zanko  and 
V.  F.  Stefanovski  (J.  Gen.  Chem.  Russ,,  1937  ,  7, 
2385 — 2397). — -The  slowest  stages  of  the  reaction  of 
oxidation  of  As02'  by  C103',  in  dil.  H2S04>  are  C103'  + 
As02'  ->  C102'  +  As03',  and  C103' +  Cl' ->  C102' + 
OC1'.  The  reaction  is  of  the  autocatalytic  type,  its 
velocity  being  represented  by  — d[C103']/<fr  = 
^i[C103'][As02'1  +  &2[C103'][GT].  In  HC1  solution 
the  velocity  is  independent  of  the  [C103']  and  [As02'], 
but  varies  parallel  with  the  [HC1].  The  velocity  in 
presence  of  0s04  catalyst  approx,  oc  [0s04],  but  falls 
with  rising  [As02'],  showing  that  As  inactivates  the 
catalyst.  R.  T. 

Acid  and  basic  catalysis  in  the  reaction  be¬ 
tween  dialkyl  phosphites  and  iodine.  P.  Nylen 
(Z.  anorg.  Chem.,  1938,  235,  161 — 182). — The  kinetics 
of  the  reaction  between  I  and  HPO(OR)2  (R  =  Me, 
Et,  Pr°,  Pr^,  and  Bua)  in  aq.  solution  have  been  studied 
at  20°  and  30°.  With  excess  of  I  the  rate  is  unimol. 
and  independent  of  [I],  and  remains  unchanged  wrhen 
I  is  replaced  by  Br,  so  that  the  rate-determining  step 
is  a  tautomeric  change  of  the  ester.  Salt  effects  are 
negligible.  In  acid  solution  the  reaction  is  complicated 
by  a  simultaneous  hydrolysis  with  the  formation  of 
mono-ester.  The  reaction  showrs  general  acid-base 
catalysis,  and  the  catalytic  coeffs.  for  a  no.  of  acid- 
base  systems  have  been  determined  and  are  discussed 
in  the  light  of  the  Bronsted  theory.  The  acidic  and 
basic  character  of  the  dialkyl  phosphites  is  discussed 
and  illustrated  by  conductivity  measurements  for 
HPO(OEt)2  in  C5H5N.  F.  J.  G. 

Rapid  oxidation  of  nitrous  acid  provoked  by 
ascorbic  acid.  M.  Lemoigne,  P.  Monguillon,  and 
R.  Desveaux  (Compt.  rend.  Soe.  Biol.,  1938,  127, 
411 — 412). — Ascorbic  acid  spontaneously  transforms 
HN02  into  NO  which  is  then  oxidised  to  HN03. 
90%  of  the  original  N  can  be  recovered  as  NH03. 

H.  G.  R. 

Influence  of  hydrogen-ion  concentration  on 
oxidation  of  ferrous  salts.  I.  F.  Karpova  (J.  Gen. 
Chem.  Russ.,  1937,  7,  2613— 2619).— The  velocity  of 
oxidation  of  FeS04  is  >  that  of  (NH4)2S04,FeS04 
solutions,  and  rises  with  increasing  concn.  and  pn 
of  the  solutions.  Hydrolysis  of  the  salts,  with 
production  of  Fe(OH)2,  does  not  take  place  at  <4 
in  absence,  and  at  <3*2  in  presence,  of  Fe111. 

R.  T. 

Decomposition  of  diazoacetic  ester  catalysed 
by  protons  and  deuterons.  n.  P.  Gross,  H. 
Steiner,  and  F.  Krauss  (Trans.  Faraday  Soc., 
1938,  34,  351 — 356 ;  cf.  A.,  1936,  804). — The  variation 
with  temp,  of  the  rate  of  decomp,  in  D20  and  H20 
has  been  determined  between  0°  and  35°.  The 
difference  in  activation  energies  is  800;£;150  g.-cal., 
wrhich  accounts  for  the  three-fold  increase  of  rate  in 

d20.  e.  s.  h. 

Kinetics  of  the  catalysed  polymerisation  of 
styrene.  I.  Experimental  methods  and  some 
general  features  of  stannic  chloride  catalysis. 
G.  Williams  (J.C.S.,  193S,  246— 253;  cf.  A.,  1937, 1, 
572). — Both  polymeride  size  (estimated  from  viscosity 
measurements)  and  polymerisation  rate  (determined 


by  bromination  of  residual  styrene)  in  CC14  solution 
at  25 — 45°  are  more  sensitive  to  change  in  concn.  of 
styrene  than  of  catalyst ;  the  max.  rate  approx,  cc 
the  catalyst  concn.  Induction  periods  are  found  for 
styrene  samples  wrhich  have  been  kept  for  some  time 
and  contain  peroxides ;  added  Bz202  has  no  effect  on 
the  rate  with  freshly  distilled  styrene.  M.  R. 

Acid  catalysis  in  liquid  ammonia.  I.  Am- 
monolysis  of  diethyl  malonate.  C.  Slobutsky, 
L.  F.  Aubrieth,  and  R.  W.  Campbell  (Proc.  Nat. 
Acad.  Sci.,  1937,  23,  611— 615).— Investigations  at  0° 
show  that  an  increasing  concn.  of  NH4C1  increases 
the  rate  of  ammonolysis  of  CH2(C02Et)2  to 
CH2(CONH2)2  in  a  manner  analogous  to  the  catalysis 
of  hydrolysis  of  esters  by  H*.  Equiv.  concns.  of 
various  NH4  salts  are  approx,  equally  effective  on  the 
ammonolysis.  The  CH2(CONH2)2  formed  catalyses 
the  reaction,  which  is  thus  autocatalytic.  Investig¬ 
ations  with  NH4C1  at  —33°  show  ammonolysis  at  a 
slowrer  rate.  N.  M.  B. 

Catalysis,  the  chemistry  of  the  future.  V.  N. 
Ipatiev  (Brennstoff-Chem.,  1938,  19,  48—51). — The 
author’s  work  on  catalysis  in  the  field  of  org.  chemistry 
is  briefly  reviewed.  A.  B.  M. 


Influence  of  small  percentages  of  certain 
metals  on  the  dissolution  rate  of  cadmium. 
M.  Centnerszwer  and  F.  Gonet  (J.  Amer.  Chem. 
Soc.,  1938,  60,  435 — 440). — The  rate  of  dissolution  of 
Cd  in  >5n-HC1  is  increased  by  alloying  Cd  with  Pt, 
slightly  increased  by  alloying  with  Au,  and  hardly 
altered  by  alloying  with  Cu.  An  induction  period, 
vrhich  is  shorter  for  higher  [HC1]  and  writh  increasing 
Pt  content,  is  observed  in  the  reaction.  The  rate  of 
dissolution  is  approx,  oc  the  increase  in  [HC1].  Similar 
experiments  in  >8n-H2S04  show  a  decreasing  rate  of 
dissolution  with  increasing  [H2S04].  Stirring  does 
not  influence  the  rate  of  dissolution,  but  shortens  the 
induction  period.  Comparison  of  rates  at  25°  and  40° 
shows  that  the  rate  is  controlled  partly  by  diffusion 
and  partly  by  reaction.  E.  S.  H. 


Amorphous  and  crystallised  oxide  hydrates 
and  oxides.  XXXVIII.  Restrictive  substances 
which  retard  the  ageing  of  and  loss  of  water  by 
rontgenographically  amorphous  ferric  hydroxide 
gels.  A.  Krause  and  B.  Niklewski,  jun.  (Ber., 
1938,  71,  [B)y  423— 429).— The  ageing  of  Fe(OH)3  gels 
occurs  readily  in  N-NaOH  at  room  temp,  and  is 
hindered  by  the  following  substances  arranged  in 
order  of  decreasing  efficiency  :  As02',  glycerol  (and 
sucrose),  Si03",  Al#*\  Zn"Y  Ba#*,  V04"',  Ei,  B407", 
W04",  HP03",  P04"',Mo04",  Cr207",  Se03",  CN', 
Br',  Cl',  Na\  A  certain  chemical  relationship  between 
restrictive  agent  and  gel  appears  to  be  the  decisive 
factor.  Apart  from  ageing  the  gel  does  not  undergo 
any  fundamental  change.  Absorption  of  the  restrictive 
agent  causes  a  more  or  less  pronounced  iC  blocking  5  5  of 
the  active  H  in  the  OH  groups  whereby  the  mols.  are 
hindered  in  the  multimol.  union  necessary  for  ageing. 
This  effect  is  so  pronounced  with  NaAs02  that  the 
catalytic  decomp,  of  H^O*  is 'greatly  retarded  even 
when  the  gel  has  been  wrashed  as  far  as  possible. 
Other  reagents,  e.g.,  glycerol,  retard  ageing  but  do  not 
appreciably  affect  the  decomposing  action  towards 
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H202.  All  the  preps.,  including  that  treated  with 
As02/,  retain  their  power  of  uniting  with  Ag. 

H.  W. 

Catalysts  for  the  equilibrium,  ethylene-water- 
ethanol.—  See  A.,  1938,  II,  121. 

Inhibitory  action  of  febrifuges  on  some  oxid¬ 
ation  reactions.  A.  Boutaric  and  J.  A.  Gautier 
(J.  Pharm.  Chim.,  1938,  [viii],  27,  97— 105).— 0*2% 
of  aminophenols  (I),  p-0H*C6H4*NHMe,H2S04,  pyr- 
amidone(II),NH2Ph,  cryogenin  (III),  quinine  sulphate 
(IV),  and  antipyrine  (V)  decrease  the  atm.  oxidation 
of  0*05m  aq.  PhCHO,  but  salol  and  NH2’CONH-NH2 
increase  it;  0-5%  of  o-OH*C6H4*C02H  decreases  it~ 
but  0*1%  increases  it.  Antipyretics,  particularly 
NHPh*NH2,  (I),  (III),  and  (VI),  decrease  the  rate  of 
oxidation  of  acidified  FeS04,  but  strong  reducing 
agents,  e.g .,  (I),  have  some  of  their  effect  by  reducing 
the  Fem  formed.  Phenacetin,  (II),  (IV),  and  (V) 
increase  slightly  the  rate  of  oxidation  of  methylene- 
blue,  but  aspirin  and  (III)  decrease  it.  NH2Ph  and 
alkaloids  decrease  the  fluorescence  of  UOo  salts. 

“  R.  S.  C. 

Heterogeneous  catalysis.  I.  Promotion  in 
the  conversion  of  ci/c/ohexane  into  benzene  or 
methane.  A.  Juliard  (Bull.  Soc.  chim.  Belg.,  1937, 
46,  549 — 618). — The  concurrent  reactions  :  C6H12->- 
C6H6  +  3Ho  (i) ;  C6H6  -f-  9H2  ->  6CH4  (ii)  without 
side  reactions  at  200 — 300°  in  excess  of  H2,  have  been 
studied  with  varying  temp.,  speed  of  gas  current,  and 
amount,  prep.,  and  dispersion  of  catalyst  (Ni  -f- 
oxides).  Standard  technique  is  developed  and  applied 
to  the  study  of  promoters  on  Ni  at  300°  from 
activityir  ir-molar  concn.  of  promoter  curves.  Reduced 
metals  (Cu,  Cd,  Pb,  Fe),  and,  in  small  crit.  %, 
CaC03,  BaC03,  SrC03,  inhibit  strongly ;  ZnO  inhibits 
(ii)  only.  Co,  Li20,  K20  are  neutral.  The  oxide 
groups :  MgO ;  MnO,  ZnO ;  BeO ;  and  Cr203, 
Ce02,  Th02,  A1203;  show  characteristic  promoting 
activity,  increasing  in  this  order.  Some  data  for  Co 
are  given.  The  results  are  interpreted  quantitatively 
on  the  basis  of  partial  reciprocal  activating  adsorption 
in  the  binary  catalyst.  I.  Me  A. 

Dehydrogenation  of  methyl  alcohol  to  form¬ 
aldehyde.  V.  A.  Plotnikov  and  S.  S.  Baliasni 
(Mem.  Inst.  Chem.  Ukrain.  Acad.  Sci.,  1937,  4,  269 — 
276). — Brass  gauze,  filings  of  a  Cu-Pb-Sn  alloy,  and 
fine  granulated  Zn  were  used  as  catalysts  at  400 — 
470°.  The  CEL>0  yield  increased  with  rise  in  temp., 
and  with  decrease  in  the  proportion  of  MeOH  de¬ 
composed.  H.  J.  E. 

Contact  sulphuric  acid  manufacture. — See  B., 
1938,267. 

[Catalytic]  synthesis  of  ethyl  chloride.— See  B., 
1938,251. 

Electrolysis  with  flowing  liquid.  G.  Hallie 
(Rec.  trav.  chim.,  1938,  57,  152 — 154). — Preliminary. 
In  electrolysis  of  acetates  with  the  electrolyte  flowing 
past  the  anode,  the  vol.  of  gas  liberated  at  the  latter 
is  95%  of  the  theoretical  at  room  temp.,  but  falls  to 
33 — 43%  at  — 25°.  At  the  same  time  the  anode 
potential  shows  a  sudden  rise,  oxidation  of  the  AcOH 
occurs,  and  the  gas  contains  ^  less  C2H6  and  more  CO. 
The  current  yield  of  peroxide  is  0*4--0*6%  at  —10° 


with  n-hexoate,  and  0*1 — 0*2%  with  acetate.  Acetate- 
perchlorate  mixtures  give  rise  to  MeC104,  and  acetate- 
nitrate  mixtures  to  MeNOa  and  MeONO.  F.  L.  U. 

Anodic  oxidation  of  ammonia  to  ammonium 
nitrate.— See  B.,  1938,  290. 

Electrolysis  of  molten  salts.  P.  Drossbach 
(Z.  Elektrochem.,  1938,  44,  124 — 127). — When 

NdCl3,2KCl  or  CeCl3,2KCl  is  electrolysed  at  860°  the 
current  efficiencies  for  the  deposition  of  Nd  and  Ce, 
respectively,  are  5*2  and  16-4%.  Molten  BiCl3 
yields  BiCl  at  the  cathode,  but  by  covering  the  melt 
with  a  layer  of  NaCl  and  electrolysing  for  a  long  time 
a  deposit  of  Bi  can  be  obtained  with  a  current  efficiency 
of  49*3%  at  340°.  Electrolysis  of  molten  SnCl2 
yields  SnCl4  at  the  anode  and  Sn  (current  efficiency 
65*6%)  at  the  cathode.  Ca  is  obtained  (current 
efficiency  34*9%)  on  prolonged  electrolvsis  of  CaCl2 
at  850—950°.  "  E.  S.  H. 

Theory  of  the  electrolysis  of  fused  salts.  P. 
Drossbach  (Z.  anorg.  Chem.,  1938,  235,  188 — 192). — 
Since  in  many  cases  the  metal  has  a  true  solubility  in 
the  fused  salt,  the  equilibrium  diagram  must  be  taken 
into  account  in  interpreting  the  phenomena  (preceding 
abstract).  F.  J.  G. 

Influence  of  cobalt  salts  on  the  anodic  be¬ 
haviour  of  lead  in  a  sulphate  electrolyte.  M. 
Rey,  H.  Herbiet,  and  P.  Coheur  (Compt.  rend., 
1938,  206,  179— 181).— On  electrolysis  of  10%  H2S04, 
or  of  5%  aq.  ZnS04  containing  10%  H2S04,  using  a 
fresh  Pb  anode  and  a  c.d.  of  3  amp.  per  sq.  dm.,  the 
electrolyte  may  ultimately  contain  up  to  7*5  mg.  of 
dissolved  and  suspended  Pb  per  1.  A  Pb02  film  is 
formed  on  the  anode,  and  suspended  Pb02  appears  in 
the  anolyte.  Pb  in  the  electrolyte  is  considerably 
reduced  by  7*5  mg.  of  Co  per  1.  of  electrolyte,  whilst 
higher  Co  contents  (>50  mg.  per  1.)  suppress  the 
formation  of  suspended  Pb02  and  decrease  the  film 
on  the  anode.  Formation  of  Pb02  in  a  bath  containing 
no  Co  is  delayed  for  some  hr.  by  previously  dipping 
the  Pb  anode  in  a  solution  of  a  Co  salt.  These  effects 
are  probably  due  to  catalytic  decomp,  of  Pb(S04)2 
formed  at  the  anode.  A.  J.  E.  W. 

Formation  of  pseudo-single  crystals  in  the 
electro  deposition  of  copper.  O.  Scarpa  (Atti  R. 
Accad.  Lincei,  1937,  [vi],  26,  135 — 137);— During  the 
electrolysis  of  strongly  acidified  CuS04  solutions  with 
Cu  anodes  containing  S  as  impurity  needle-shaped 
growths  were  found  on  the  Cu  cathode.  Each  needle 
appeared  to  be  a  single  crystal  of  Cu,  but  was  found  by 
A-ray  examination  to  consist  of  an  aggregate  of 
highly  oriented  micro-crystals.  O.  J.  W.  . 

Chromium  plating  from  non-chromic  acid 
solutions  with  chromium  anodes. — See  B.,  1938, 
282. 

Formation  of  ozone  in  an  a.c.  low-pressure 
discharge  tube.  M.  Senkus  (Canad.  J.  Res.,  1937, 
15,  B,  525 — 528).— Passage  of  a  glow  discharge 
through  02  at  a  pressure  of  25  mm.  and  17  ,000  v. 
apparently  produces  no  03,  because  of  deozonisation 
at  the  electrodes.  D,  F.  R. 

Activation  process  in  reactions  in  the  electric 
discharge.  I.  N.  I.  Kobozev,  S.  S.  Vaslliev,  and 
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J.  N.  Jeremin  (J.  Phys.  Chem.  Russ.,  1937, 10,  543 — 
667), — Equations  are  given  for  the  reaction  kinetics 
in  the  discharge.  When  applied  to  known  reactions 
they  give  for  the  energy  of  activation  vals.  which  are 
close  to  the  thermal  activation  energies  of  the  reactions 
considered,  but  distinctly  less  than  the  ionisation 
energies  of  the  mols.  involved.  Consequently  the 
active  particles  are  mols.  and  not  ions.  They  are 
formed  in  collisions  between  ions  etc.  and  ordinary 
mols.  The  energy  spent  by  the  ions  etc.  in  these 
collisions  is  subtracted  from  the  light  emission  energy ; 
in  accordance  with  this  view  the  luminescence  of  N2 
in  its  mixtures  with  02  in  the  discharge  decreases  with 
increased  gas  pressure  whilst  the  rate  of  oxidation  of 
N2  increases.  J.  J.  B. 

Photo  decomposition  of  chlorine  dioxide  in 
carbon  tetrachloride  solution.  J.  W.  T.  Spinks 
and  H.  Taube  (Canad.  J.  Res.,  1937, 15,  B,  499 — 524). 
— Insolation  of  CC14  solutions  of  C102  initiates  a 
thermal  decomp,  the  magnitude  of  which  may  exceed 
that  for  the  photoreaction  with  low  light  intensity. 
This  decomp,  is  inhibited  by  keeping  the  solutions  at 
3°  or  by  adding  H20.  The  photodecomp,  at  X  3650 
and  4360  A.  produces  C120,  C120r,  and  Cl2Ov  as  well 
as  Cl2  and  02,  the  quantum  efficiency  being  2  at 
X  3650  a.  and  1  at  4360  a.  In  the  Br-sensitised 
decomp,  with  X  5460  A.  there  is  less  C120  formed.  In 
the  sensitised  decomp,  the  quantum  yield  is  0*2 — 0*3 ; 
it  is  independent  of  [C102]  but  dependent  on  the  light 
intensity,  D.  F.  R. 

Photochemistry  of  the  earth’s  atmosphere. 
W.  Grotii  and  H,  Suess  (Naturwiss.,  1938,  26,  77).— 
The  photochemical  decomp,  of  C02  (C02  -j-  hv  = 
CO  +  O)  and  of  H20  (H20  +  fiv  =  OH  +  H)  occurs 
on  illumination  with  the  resonance  lines  of  Xe  (1470 
and  1295  a.).  If  a  mixture  of  C02  and  H20  is  thus 
irradiated  the  above  reactions  take  place  and  are 
followed  by  reactions  between  the  products  [H  +.  CO 
(+M)  =  HCO;  2HCO  =  CH20  +  CO,  or  (CHO)2], 
thus  giving  rise  to  aldehydes.  It  is  considered  that 
irradiation  of  C02  +  H20  by  short- X  ultra-violet 
light  from  the  sun  gave  rise  to  the  formation  of  the  02 
of  the  atm.,  and  to  the  production  of  org.  substances. 
It  may  also  play  a  part  in  the  C02-02  balance  of  the 

atm.  A.  J.  M. 

■>  f  ■  .'  •  ► 

Nature  of  silver  photohalides  and  their  rela¬ 
tions  to  the  latent  photographic  image.  H. 
Socher  (Z.  wiss.  Phot.,  1938,  37,  51— 73).— Equili¬ 
brium  relations  between  the  possible  stages  of  oxidation 
#(Agmct.»  Ag2f,  Agf)  are  considered  theoretically,  allow¬ 
ing  for  indirect  measurement  of  equilibria  from  redox 
potentials  on  treatment  with  suitable  ferro-ferri- 
citrate  (I)  mixtures ;  the  influence  of  particle  size  and 
of  the  gelatin  is  also  discussed.  Experiments  with 
various  mixtures  of  Ag  halide,  Ag  photohalide 
(mixtures  of  Ag  halide  sol  with  Ag  sol),  with  arid 
without  gelatin,  in  equilibrium  with  different  (I) 
solutions,  show,  from  measurements  of  equilibrium 
potentials,  that  both  photohalide  and  the  latent 
image  are  composed  of  two-phase  mixtures  of  Ag 
halide  and  Ag.  In  presence  of  gelatin,  displacements 
of  equilibrium  occur  which  cannot  be  explained  either 


by  an  increased  solubility  of  finely-divided  Ag  or  by 

an  influence  of  gelatin  on  the  solubility  of  Ag  halide. 

.T  T. 


Photo-electric  behaviour  of  the  recently  de¬ 
veloped  conductor-semi-conductor  systems.  G. 
Bail  (Z.  Elektrochem.,  1938,  44,  143 — 151).— The 
following  systems  serve  as  photo-electric  cells : 
Au-ZnO-Cu,  Au(Ag)-CdS-Cu,  Ag-Cul-Cu,  Au-Hgl2- 
Cu(Zn).  Some  of  the  properties  of  the  cells  have  been 
investigated.  E.  S.  H. 

Photochemical  reaction  of  cellulose. — See  B., 
1938,  260. 

Photosynthesis  in  Chlorella . — See  A.,  1938,  III, 
356. 


Action  of  water,  hydrogen  sulphide,  and  iodine 
on  sensitive  surfaces.  G.  Costeanu\  and  P, 
Renaud  (Compt.  rend.,  1938,  206,  252 — 254;  cf.  A., 
1937,  I,  371). — Previous  results  obtained  with  H20 
vapour  impinging  on  a  Na  surface  from  a  capillary  jet 
have  been  extended;  the  results  are  independent  of 
the  inclination  of  the  jet  to  the  surface.  The  area  of 
surface  unattacked  is  increased  by  keeping  the  H20 
vapour  pressure  over  the  surface  low  by  condensation 
in  liquid  air.  Unattacked  areas  surrounding  the  jet 
are  also  obtained  with  H2S  impinging  on  Pb(0Ac)2, 
and  with  I  vapour  and  amalgamated  Cu. 

A.  J.  E.  W. 

Sodium  fluoroaluminates.  V.  S.  Jatlov  (J. 
Gen.  Chem.  Russ.,  1937,  7,  2439 — 2441). — Partial 
neutralisation  of  a  solution  of  Al(OH)3  in  HF  leads  to 
pptn.  of  a  salt ,  NaAlF4,H20  (I).  Artificial  cryolite  is 
usually  a  mixture  of  (I)  with  Na3AlF6.  The  existence 
of  (Baud,  A.,  1903,  ii,  214)  is  not 

confirmed"  R.  T. 


Distribution  of  iodine  and  bromine  in  the 
process  of  crystallisation  of  potassium  chloride 
and  sodium  chloride  from  aqueous  solutions. 
S.  K.  Tschirkov  and  M;  S.  Schnee  (Kalii,  1937,  6, 
No;  4, 15— 26).— The  distribution  of  Br'  and  I'  between 
solid  and  liquid  phases  during  crystallisation  of  iso* 
morphous  mixtures  from  aq.  solutions  at  const,  temp, 
has  been  investigated  for  the  following  systems  : 
(a)  K*-Cl'-Br  '-P-H20 ; .  (b)  Na’-Cl'-Br'-F-H20 ; 
(c)  K*-Na -Cl -Br -I'-H20.  Empirical  formulae  are 
given.  D.  G. 

Action  of  nitrous  acid  on  solutions  of  potassium 
iodide.  M.  Do  iris  (Bull.  Soc.  chim.,  1938,  [v],  5, 
64 — 69). — In  the  absence  -of  strong  mineral  acid, 
HN02  reacts  with  aq,  KI  thus  :  2HN02  +  KI  = 
KN02  +  NO  -f- 1  +  H20. :  The  reaction  is  slow, 
requiring  several  hr.  at  0°  for  completion. 

F.  J.  G. 

Complex  copper  salts  of  a-amino-acids .  P. 
Pfeiffer  and  W.  Christeleit  (Stiasny  Festschr., 
1937,  332 — 338). — Cu  salts  in  which  the  Cu  possesses 
secondary  valencies  of  both  the  1st  and  2nd  types, 

are  obtained  by  treatment 

of  the  aqueous  solutions  of  the  Cu  salts  of  l- valine  or 
isoleucine  with  2  ;  2'-dipyridyl  or  o-phenanthroline 
and  pptg.  the  reaction  product  with  NaGL04._ 

A  corresponding  dipyridyl  salt  ofLalanine  appears 
to  exist.  The  rotation  dispersion  curve  of  the 
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dipyridyl-valine-Cu  perchlorate  is  normal  and  shows 
no  “  Cotton  effect  ”  corresponding  with  tho  sym¬ 
metrical  structure  of  dipyridyl.  [Cu  dipy3](C104)2 
and  [Cu  phen3](C104)2,  in  which  Cu  has  6  co-ordinated 
valencies,  have  been  prepared.  D.  B. 

Cupritrichlorides  and  cupritribromides.  J, 
Amiel  (Compt.  rend.,  1937,  205,  1400 — -1403).— 
The  following  compounds  have  been  prepared  : 
(XH)2Gu[GuGle]  (X  «  NHMe2,  NPr3,  C6H6N,  and 
piperazine) ;  (NHMe2)2[Gu(H20)Ji)[CuClG]  (I) ; 
\XH)20u[GuBr  (X  =  NMe3  and  :  piporazine). 
Except  for  (I),  which  is  green,  these  compounds 
form  black  crystals  sol.  in  COMe2  and  alcohols ; 
vals.  of  p  for  the  crystals  are  given.  The  compounds 
are  less  stable  than  the  cuprite trahalides  (A.,  1935, 
312),  and  solutions  of  the  cupritrichlorides  in  the 
above  solvents  deposit  cuprite trachlorides  on  addition 
of  Et20.  The  complexes  are  dissociated  in  aq. 
solution.  Tho  analogy  to  similar  Ni  compounds 
(A.,  1936,  194)  is  noted.  A.  J.  E.  W. 

Reaction  of  precipitated  silver  with  aqueous 
potassium  ferricyanide.  L.  Sznajder  and  J. 
Sznajder  (Rocz.  Chem.,  1937,  17,  649 — 656). — 
0*2M-K3Fe(CN)0  and  freshly  pptd.  Ag  at  room  temp, 
yield  Ag3KFe(CN)6.  R.  T. 

Dehydration  of  magnesium  chloride  hexa- 
hydrate  and  carnallite.  G.  Grtjbe  and  W.  Braun- 
ing  (Z.  Elektrochem.,  1938,  44,  134 — 143). — V.-p. 
curves  for  MgCl2,6H20  at  20 — 160°  have  been  deter¬ 
mined.  When  log  v.p.  is  plotted  against  1  /T,  the 
curve  consists  of  three  straight  lines,  intersecting 
at  55°  and  117°.  In  the  range  55 — 117°  the  process 
MgCl2,6H20  MgCl2,4H20  +  2H20  occurs.  The 
subsequent  course  of  dehydration  is  represented  by  : 
MgCL,,4H20  ^  MgCL,2H20  +  2H20,  MgCl2,2H20 
4=  SlgCL„H20  +  H20,  MgCl2  J20  ^  MgCl2  + 

KjO,  MgCl2)H,0  Mg(OH)Cl  +  HC1,  MgCl2,H20 
MgO  +  2HC1.  The  end  product  is  a  mixture  of 
MgO  and  MgCl2.  Similar  measurements  with  carn¬ 
allite  show  that  between  120°  and  140°  a*  trans¬ 
formation  occurs  in  which  the  H20  becomes  more 
strongly  bound.  The  course  of  dehydration  is 
represented  by  :  KCl,MgCl2,6H20 
KC1  ,MgCL> , 2H2 0  +  4H2O,  KCl,MgCl2,2HoO  ^ 
KCl,MgC4  +  2H20.  E.  S.  H. 

Neutral  magnesium  chlorocarbonate.  (Mme.) 
L.  Walter-L£vy  (Compt.  rend.,  1937,  205,  1405 — 
1407;  cf.  A.,  1937,  I,  472).— MgGL2yMgG0z,lH20  is 
slowly  pptd.  on  addition  of  aq.  Mg(lIC03)2  solution 
to  a  cone.  aq.  MgC^  solution  (3-8— 4*8  m.),  at  room 
temp.  A.  J.  E,  W. 

p-Meta-alite.  T.  Yamatjchi  (J.  Japan.  Ceram. 
Assoc.,  1937,  45,  236 — 240;  Zement,  1937,  26, 
778). — The  product  formed  on  heating  a  finely 
divided  mixture  of  CaC03  (3  parts)  and  Si02  (1  part) 
at  1850 — 1900°  gives  a  distinctive  X-ray  pattern. 
It  may  be  an  unstable  form  of  3CaO,SiO«. 

G.  H.  C. 

Resolution  of  co-ordinated  inorganic  com¬ 
pounds  into  optical  isomerides.  II.  Co-ordin¬ 
ated  zinc  compounds  with  active  and  racemic 
propylenediamine.  P.  Neogi  and  K.  L.  Maxdal 
(J.  Indian  Chem.  Soc.,  1937,  14,  653 — 655;  cf.  A., 


1936,  974). — Zn  tripropylenediamine  chloride  (I)  has 
been  obtained  by  adding  propylenediamine  to  well- 
cooled  aq.  ZnCl2.  By  treating  the  cone,  solution  of 
(I)  with  the  K  salt  of  the  requisite  anion,  the  corre¬ 
sponding  bromide  (II),  iodide  (III),  and  thiocyanate 
(IV)  have  been  prepared;  by  using  the  requisite  Ag 
salt,  tho  corresponding  camphors  id jihonate,  brorno - 
camphor sulphonatC)  and  tartrate  have  been  obtained. 
Attempts  to  resolve  these  racemic  compounds  have 
been  unsuccessful,  but  d-  and  \- compounds  have  been 
prepared  by  starting  with  d-  and  Z-prop37lenediamine. 
In  5%  aq.  solutions,  d-( I)  gives  [a]J>0  +44*8°,  cZ-(II) 
+44°,  d-(III)  +38-6°,  d-(IV)  +41°,Z-(I)  -48-5°,  Z-(II) 
-45°,  Z-(III)  -39*2°,  Z-(IV)  -43*7°.  E.  S.  H. 

Use  of  high  temperatures  and  high  pressures 
realised  in  the  detonation  of  explosives  for  the 
artificial  reproduction  of  minerals  :  zincite  and 
willemite.  A.  Michel-L£vy  and  J.  Wyart  (Compt. 
rend.,  1938,  206,  261 — 263). — After  detonation  of  an 
explosive  in  a  brass  bomb,  the  temp,  and  pressure 
being  estimated  to  attain  4000°  and  4000  kg.  per  sq. 
cm.,  followed  by  prolonged  heating  at  400°,  a  deposit 
of  zincite,  formed  from  Zn  in  the  brass,  was  found 
on  the  walls  of  the  bomb.  Willemite  was  similarly 
obtained  by  mixing  amorphous  SiO«,  with  the  explosive 
used.  ~  A.  J.  E.  W. 

Action  of  nitric  acid  on  mercury.  I.  M.  S. 
Shah  and  B.  G.  Josin  (J.  Univ.  Bombay,  1937,  6, 
Part  II,  57— 74).— HN03  free  from  HN02  has  no 
action  on  Hg.  Ordinary  HN03  reacts,  forming  Hg*, 
Hg”,  and  NOa'  in  solution,  with  NO  and  N204;  the 
variation  of  the  proportions  of  these  products  with 
[HNOo],  the  time  of  interaction,  the  temp.,  and  the 
wt.  of  Hg  taken,  has  been  investigated.  The  Hg 
dissolves  forming  Hg*,  which  is  then  oxidised  to  Hg” 
with  production  of  N02'  and  NO.  Both  these  stages 
are  accelerated  by  increasing  [HN02].  With  excess 
of  Hg,  cryst.  HgN02  can  be  separated;  decreasing 
tho  amount  of  Hg  increases  the  formation  of  Hg”. 

A.  J.  E.  W. 

Reaction  between  aqueous  solutions  of  mer¬ 
curic  chloride  and  disodium  hydrogen  phosphate. 
S.  M.  Mehta  and  S.  M.  Sheth  (J.  Univ.  Bombay* 

1937,  6,  Part  II,  75 — 79). — On  first  mixing  the  solu¬ 

tions  a  yellow  ppt.,  probably  a  mixture  of  a  Hg 
phosphate  and  an  oxychloride,  is  formed ;  on  keeping 
at  30 — 40°,  reddish-brown  2HgO,HgCl^,  or  at  90° 
3HgO,HgCl2,  is  formed.  The  product  is  unchanged 
on  varying  the  pa  of  the  Na2HP04  solution  between 
8*655  and  8*92.  A.  J.  E.  W. 

Transition  of  the  mercuric  sulphides  in 
anhydrous  hydrogen  sulphide  in  ammonia. 
G.  B.  Heisig  (J.  Amer.  Chem,  Soc.,  1938,  60,  359 — 
361).— Black  HgS  is  converted  into  the  red  form 
when  sealed  in  a  tube  with  liquid  H2S.  Red  HgS 
reacts  with  a  solution  of  (NH4)2S  in  liquid  NH3, 
forming  black  crystals  of 

K  S.  H. 

Boron  hydrides.  VIII.  Structure  of  the  di- 
ammoniate  of  diborane  and  its  relation  to  the 
structure  of  diborane.  H.  I.  Schlesinger  and 
A.  B.  Burg  (J.  Amer.  Chem,  Soc.,  1938,  60,  290 — 
299;  cf.  A.,  1936,  712).— The  reaction  product  of 
Bj>H6  .  with  NH3  at  —120°  undergoes  reactions. 
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which  show  that  its  structure  is  given  by 
NH4*[BH3*NH2'BH3]'.  B2Hg  reacts  with  Me20  at 
<  —  SO0,  yielding  Me2OBHz,  which  reacts  with 

NH3  and  Na,  forming  NaBH3NH2.  When  B2H6  is 
passed  over  its  diammoniate  at  80°  a  volatile  compound , 
B2H7N,  is  produced.  E.  S.  H. 

Dissolution  of  metals  in  fused  aluminium 
chloride  ammoniates.  V.  A.  Plotnikov  and  A.  J. 
Roitmann  (Mem.  Inst.  Chem.  Ukrain.  Acad.  Sci., 

1937,  4,  261 — 267). — A1  and  Na  replace  the  H  of 

NH3  in  the  ammoniate  of  A1C13  as  follows  :  A1Q3,NH3 
+  Na  =  A1C13>A1N  +  1*5H2  :  A1C13,NH3  +  3Na  = 

AlCl3,Na3N  +  1'5H2.  Bi  and  K  act  similarly.  The 
inner  structure  of  the  NH3  mol.  is  charged  by  the 
formation  of  a  complex  with  A1C13.  H.  J.  E. 

Scandium  carbonates,  J.  S.  Sterba-Bohm  and 
J.  P.  Sterba-Bohm  (Coll.  Czech.  Chem.  Comm., 

1938,  10,  8 — 19). — Contrary  to  Crookes  (A.,  1909, 

ii,  44)  Sc  does  not  give  a  neutral  carbonate.  Contrary 
to  Meyer  et  al.  (A.,  1910,  ii,  854)  the  double  com¬ 
pounds  with  (NH4)2C03  and  Na2C03  are  NH4Sc(C03)2 
with  1*5 — 2H20  and  Na5Sc(C03).4  with  2,  11,  and 
18H20.  KSc(C03)2,H20  and  K5Sc(C03)4,5H20  were 
prepared  from  Sc  formate  with  KHC03  and  K2C03, 
respectively.  F.  R.  G. 

Metal  carbonyls.  I.  History.  II.  Prepar¬ 
ation.  III.  Constitution.  IV.  Properties. 
W.  E.  Trout,  jun.  (J.  Chem.  Educ.,  1937,  14,  453 — 
459,  575 — 581). — Summaries.  L.  S.  T. 

New  halides  of  silicon.  II.  R.  ScmvARZ  and 
R.  Thiel  (Z.  anorg.  Chem.,  1938,  235,  247—253).— 
When  SiCl4  reacts  with  II2  in  the  hot-and-cold  tube 
the  compound  Si10Cl20H2  is  formed  as  a  viscous  oil, 
P  2*1.  By  controlled  hydrolysis  the  OH -derivatives 
Si^OH^Hg  (I)  and  Si10(OH)21H  are  obtained  as 
wrhite  solids.  (I)  is  explosive.  F.  J.  G. 

Aqueous  solutions  of  hi-,  ter-,  and  quadri¬ 
valent  titanium.  G.  Patscheke  and  W.  Sc haller 
(Z.  anorg.  Chem.,  1938,  235,  257 — 272). — Solutions 
of  Ti  in  HC1  and  H2S04,  and  of  TiO  in  H2S04,  contain 
TiIU  and  some  TiIV  but  no  Ti11.  Solutions  of  TiO 
in  HC1  contain  Tiin  and  smaller  amounts  of  Ti11. 
Ti111  is  slowly  oxidised  in  solution  in  the  absence  of 
air,  and  the  oxidation  is  accelerated  by  H2S04. 
TiCl2  in  solution  is  oxidised  within  1  hr.  at  0°  in  the 
absence  of  air.  With  KCNS,  Ti111  gives  an  intense 
brown  colour  in  acid  solutions  only,  wrhereas  TiIV 
gives  a  violet  colour  in  acid  or  neutral  solution. 
The  coloured  substances  are  extracted  by  Et20,  and 
the  partition  eoeffs.  have  been  measured.  Extrac¬ 
tion  with  Et20  of  a  neutral  solution  containing 
excess  of  KCNS  affords  a  quant,  separation  of  Ti11* 
from  TiIT.  Tiu  is  oxidised  by  KCNS.  F.  J.  G. 

Formation  reactions  of  tin  and  cadmium 
ferrites.  F.  Redslob  and  H.  Forestier  (Compt. 
rend.,  1938,  206,  250 — 252). — The  ppt.  obtained  from 
cold  aq.  FeCl3  and  aq.  NH3  gives  lepidocrocite 
(Fe203,H20)  (I)  on  boiling  with  EtOH  or  C5H5N. 
Fe203,Cd0  and  Fe203,Sn0  are  formed  on  boiling 
an  EtOH  suspension  of  (I)  and  Cd(OH)2  or  Sn(OH)2 
for  1  hr.  The  ferrites  are  not  ferromagnetic,  and  are 
readily  hydrolysed  to  y-Fe203  and  the  hydroxide. 

...  .  A.  J.  E.  W. 


Lower  oxygen  compounds  of  nitrogen.  I. 
S.  Malachta  (Coll.  Czech.  Chem.  Comm.,  1938,  10, 
32 — 41). — Na  nitrohydroxylamate  with  aq.  NH3 
and  H20  gives  respectively  Na2N20ZfNH3fiH20  and 
Na2N20z,H20  wrhich  on  desiccation  at  100°  gives  an 
isomeric  form  of  Na^gCKj.  Li  nitrohydroxylamate 
is  prepared  similarly.  F.  R.  G. 

Precipitation  of  crystals  of  simple  and  com¬ 
plex  azides.  L.  Rosenthaler  (Mikrochem.,  1938, 
23,  325;  cf.  A.,  1938,  I,  157). — Uzel’s  priority  (A., 
1930,  1010)  is  admitted.  J.  W.  S. 

Preparation  of  hypophosphorus  acid  from 
P2I4  and  PI3.  J.  H.  Kolitowska  (Rocz.  Chem., 
1937,  17,  616 — 619). — H4P2Oe  is  obtained  from 
P2I4  in  44*6%  and  from  PI3  in  37*3%  yield  by  the 
method  previously  described  (A.,  1937,  I,  195). 

R.  T. 

Preparation  of  hypophosphorus  acid  from  red 
phosphorus.  T.  Milob^dzki,  J.  H.  Kolitowska, 
and  Z.  Berkan  (Rocz.  Chem.,  1937,  17,  620 — 
629). — Red  P  suspended  in  AcOH-NaOAc  buffer  at 
pn  5*7  is  oxidised  by  I  in  KI  (85%  of  theory  for 
oxidation  of  P  to  Pv),  at  room  temp.  The  yield  of 
H4P2Og  is  33%./  R.  T. 

Obscure  reaction  of  phosphorus  trichloride. 
R.  D.  Coghill  (J.  Amer.  Chem.  Soc.,  1938,  60, 
488). — Attention  is  directed  to  the  risk  of  explosion 
wThen  distilling  AcCl  from  PC13  +  AcOH,  using  a  free 
flame.  The  probable  reactions  involved  are  discussed. 

E.  S.  H. 

Monoflu ophosphates  and  their  analogy  and 
isomorphism  with  sulphates.  H.  C.  Goswami 
(J.  Indian  Chem.  Soc.,  1937,  14,  660 — 666). — The 
compounds  NiP03F,7H20,  CoP03F,6H20, 
CuP03F,5H20,  and  ZnP03F,5H20  have  been  prepared 
by  double  deeomp.  of  Ag2P03F  with  the  requisite 
chloride.  By  crystallisation  of  mixed  solutions  the 
compounds  NiP03F,(NH4)2P03F,6H20, 
CoP03F,(NH4)*P03F,6H20, 
A12(P03F)3,(NH4)2P03F,24H20,  and 
NiS04,(NH4)2P03F,6H20  have  been  obtained.  All 
the  above  salts  are  isomorphous  with  the  correspond¬ 
ing  sulphates.  NH4P03F  forms  mixed  crystals  with 
CoS04,  CuS04,  ZnS04,  and  MnS04.  E.  S.  H. 

Metaphosphoric  acids.  II.  Physico-chemical 
properties  of  the  metaphosphoric  acids  [formed] 
from  crystalline  and  amorphous  P2Os.  S.  Glix- 
elli  and  K.  Boratynski  (Z.  anorg.  Chem,,  193S, 
235,  225—241). — Cryst.  P2Os  prepared  by  sublim¬ 
ation  has  p20  2*2S4.  The  solutions  of  “  HP03  !T 
prepared  from  it  differ  in  A,  [H*],  and  f.p.  from  those 
prepared  from  amorphous  P20^.  The  changes  in 
these  quantities  with  time  indicate  a  progressive 
depolymerisation  of  (HP03).r  followed  by  hydration 
to  an  intermediate  product  and  ultimately  to  H3P04. 
The  results  of  the  Sabatier  titration  method  and  of  the 
colorimetric  method  for  the  determination  of  [H3P04] 
in  these  solutions  do  not  agree.  F.  J.  G. 

Double-shelled  selenato-complexes.  H.  Brint- 
zinger  and  F.  Jahn  (Z.  anorg.  Chem.,  1938,  235, 
242 — 243). — According  to  the  method  of  dialysis,  the 
selenate  ion  is  Se04"  in  neutral  or  acid  solution  but 
[Se04(H20)2]"  in  alkaline  solution.  A  no.  of  chromi- 
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ammine  and  cobaltammine  cations  form  complex 
anions  with  four  selenate  ions.  F.  J.  G. 

Olation  of  basic  chromic,  aluminium,  and 
ferric  chloride  solutions.  B.  H.  Perkins  and 
A.  W.  Thomas  (Stiasny  Festschr.,  1937,  307— 
331). — “  Olation  ”  is  any  reaction  by  which  basic 
salt  solutions  become  more  resistant  to  HC1.  An 
“  ol  complex  ”  is  any  basic  complex  unreactive  to 
HC1.  In  basic  CrCl3  solutions,  (1)  the  %  olation  (I) 
is  independent  of  the  extent  of  dilution,  (2)  boiling 
and  dilution  increase  the  amount  of  free  acid,  (3)  the 
val.  of  (I)  found  can  be  corr.  for  the  effect  of  free 
acid,  (4)  conductance  titration  yields  vals.  for  the 
basicity  which  agree  with  those  calc.,  (5)  incorrect 
basicity  results  are  given  by  the  method  involving 
boiling  for  3  hr.  with  excess  of  acid,  (6)  assuming  no 
change  in  n,  the  no.  of  colloidal  particles  diminishes 
as  (I)  is  diminished  by  boiling  with  HC1.  In  both 
basic  CrCl3  and  A1C13  solutions,  (1)  acid  in  excess  of 
the  amount  necessary  to  react  with  undated  com¬ 
plexes  has  no  immediate  effect  on  ol  complexes,  (2) 
the  rate  at  which  the  aged  solutions  react  with  HC1 
diminishes  with  age,  (3)  the  rate  of  production  of 
free  acid  is  measured  by  conductance  titrations  over  a 
range  of  temp,  and  concn.,  (4)  the  velocity  of  olation 
(ii)  increases  on  increasing  the  basicity  from  20% 
to  33*3%,  (5)  (II)  and  the  rate  of  production  of  free 
acid  are  less  with  basic  A1C13  than  the  corresponding 
basic  CrCl3>  (6)  the  effect  of  temp,  and  concn.  on 
(II)  is  studied,  (7)  there  is  a  similarity  to  basic  FeCl3 
as  regards  change  in  resistance  to  HC1  on  ageing. 
The  above  method  for  measuring  the  quantity  of 
free  acid  gives  an  upper  limit  and  not  a  correct  val. 
The  determining  factor  is  the  rate  of  change  of 
polynuclear  complexes  from  a  form  in  wrhich  the 
hydroxo-groups  are  reactive  to  oxonium  ion  to  a 
form  in  which  they  are  not.  D.  B. 

Chromium  perchlorate,  its  hydrates  and 
properties.  V.  Biber  and  I.  Neiman  (J.  Gen. 
Chem.  Russ.,  1937,  7,  2658— 2664).— The  prep,  of 
Cr(C104)3,9H20  is  described,  and  its  solubility,  and 
the  d  of  its  solutions,  are  determined.  The  hydrates 
Cr(C104)3,3,  5,  6,  and  10H20,  are  confirmed. 

R.  T. 

Reaction  products  in  the  thermal  decom¬ 
position  of  ammonium  chromates.  K.  Fjsch- 
beck  and  H.  Spingler  (Z.  anorg.  Chem.,  1938,  235, 
183 — 187). — The  slow  decomp,  of  (NH4)2Cr04, 
(NH4)2Cr207,  and  (NH4)2Cr3O10  in  vac.  at  160 — 250° 
yields  as  gaseous  products  only  N2,  NH3,  and  H20. 
The  final  solid  product  is  Cr203,H20  in  all  cases 
but  (NH4)2Cr3O10  yields  Cr02,H20  at  first  as  an 
intermediate  stage.  F.  J.  G. 

Preparation  and  properties  of  phospho tungstic 
acid.  E.  A.  Nikitina  (J.  Gen.  Chem.  Russ.,  1937,  7, 
2609 — 2612). — Drechsel’s  method  (A.,  1887,  703)  of 
prep,  of  phosphotungstic  acid  is  preferred.  R.  T. 

Use  of  acetyl  chloride  as  a  chlorinating  agent 
in  inorganic  chemistry.  A.  Chretien  and  G. 
Oechsel  (Compt.  rend.,  1938,  206,  254 — 256). — 
■Certain  metallic  oxides  on  agitation  with  AcCl  in 
CHC13  solution,  at  —60°  to  20°,  give  Ac20  and  a 
chloride,  oxychloride,  or  additive  compound  corre¬ 


sponding  with  the  oxide.  Suitable  apparatus  is 
described,  and  the  mechanism  of  the  process  is 
discussed.  U03  treated  by  this  method  gives 
U02C12,Ac20  ;  V205  and  Mn02  give  V0C13  and  MnCl4, 
respectively.  A.  J.  E.  W. 

Iodine  monochloride.  II.  Reactions  with 
salts.  J.  Cornog,  H.  W.  Horrabin,  and  R.  A. 
Karges  (J.  Amer.  Chem.  Soc.,  1938,  60,  429 — 
432;  cf.  A.,  1932,  823).— NH4,  K,  Rb,  and  Cs 
chlorides  form  additive  compounds  of  the  type 
AfCl,ICl ;  Li,  Na,  Ag,  Cu,  and  Ba  chlorides  do  not 
react  with  I  Cl.  Na  and  K  nitrates  and  sulphates 
yield  NaCl  and  KC1  when  heated  with  IC1.  NH4, 
Cs,  K,  Cd,  Cu*,  Pb,  and  Ag  cyanides  react  according 
to  IC1  +  M CN  =  ICN  +  M Cl.  Cyanates  and  thio¬ 
cyanates  yield  /(CiV0)3  (decomp.  160°)  and  I(CNS)3 
(decomp.  260°),  respectively.  Cd,  Zn,  Pb,  and  Ag 
sulphides  are  converted  into  iodides.  By  interaction 
of  IC1  with  heavy  metal  acetates  in  AcOH,  the 
compounds  Pb2(OAc)2,ICl,  Cd3(OAc)2,2ICl,  and 
Cu2(OAc)2,IC1  have  been  obtained.  E.  S.  H. 

Manganese  in  hydrofluoric  acid.  S.  J.  Lewhs 
(Chem.  and  Ind.,  1938,  190). — Aq.  HF,  and 

substances  prepared  with  it,  frequently  contain 
traces  of  Mn.  F.  L.  U. 

Complex  .  compounds  of  manganese.  0.  E. 
Zvjagintzev,  0.  J.  Mamulajschvili,  and  M. 
Tschkonija  (Bull.  Acad.  Sci.  U.R.S.S.,  Ser.  Chim., 
1937,  1255 — 1259). — The  prep,  and  properties  of  the 
salts  MnCl4,2C5H5N,  MnCl2,2C5H5N, 
Mn(N03)2,2C5H5N,2H20,  and  MnS0vCroHhN ,tf2£04 
are  described.  R.  T. 

Corrosion  of  iron  at  the  boundary  metal- 
liquid-gas  and  metal-liquid-liquid.  M.  K. 
Tichonov  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1937, 
17,  315 — 317). — A  drop  of  aq.  HgCl2  corrodes  polished 
Fe  or  steel  exposed  to  the  atm.  writh  the  formation 
of  hydroxide  at  the  periphery  and  centre.  The  even 
distribution  of  Hg  droplets  formed  during  corrosion 
creates  a  large  no.  of  local  elements  on  w'hich 
differential  aeration  exerts  no  influence.  If,  how¬ 
ever,  C6Hc  be  used  as  the  third  phase,  instead  of  air, 
corrosion  is  more  pronounced  at  the  centre  of  the 
drop  of  HgCl2,  with  the  formation  of  droplets  of  Hg 
and  minute  bubbles  of  H2.  The  latter  carry  with 
them  a  little  solution  and  start  corrosion  centres  at 
points  awray  from  the  drop.  The  results  with  C6H6 
are  in  accordance  with  Evans'  theory  of  differential 
aeration.  R.  S.  B. 

Dilatometric  study  of  iron  nitride.  V.  I. 

Prosvirin  (Zavod.  Lab.,  1937,  6,  1132 — 1134). _ 

The  formation  and  decomp,  of  Fe  nitrides  are  studied 
dilatometrically.  Re 

Active  substances.  XXVI,  Reducibility  of 
cc-Fe203  by  vapours  of  fats  and  traces  of  other 
organic  compounds.  R.  Fricke  and  M.  Kim- 
merle  (Ber.,  1938,  71,  [B],  474— 480).— In  a  closed 
apparatus  a-Fe203  or  y-Fe203  is  readily  reduced 
with  formation  of  some  Fe304  by  min.  amounts  of 
org.  substances,  e.g.,  minute  residues  of  fat,  fine 
org.  dust,  vapours  of  joint  or  tap  fat  or  from  oil 
pumps.  Active  a-Fe203  obtained  by  dehydrating 
the  hydroxide,  at  a  low  temp,  reacts  at  a  particularly 
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low  temp.  The  effect  is  followed  by  observation  of 
the  behaviour  towards  KMn04  of  a-FeOOH  de¬ 
hydrated  under  varied  conditions.  H.  W. 

Ruthenium  ammines.  II.  Sulphito-ammines 
of  bivalent  ruthenium.  Tetrammine  series. 
K.  Gleu,  W.  Breuel,  and  K.  Rehm  (Z.  anorg.  Chem., 
1938,  235,  201 — 210). — The  action  of  NaHS03  on 
[Ru(NH3)5CI]CI2  yields  the  compounds  .  * 
Na4[Ru(NH3)2(S03)2(S03H)2],6H20  and 
[Ru(NH3)4(S03H)2]  (I).  (I)  behaves  as  a  dibasic  acid 

and  affords  the  ammonium  salt 
(NH4)2[Ru(NH3)4(S03)2],4H20.  By  the  action  of 
mineral  acids  on  (I)  a  no.  of  tetrammino-compounds 
containing  co-ordinated  S0o  can  be  obtained,  viz. 
[Ru(NH3)4(SOo)C1]C1,  [Ru(NH3)4(S0o)C1]S04H,2H20 
(also  anhyd.),  [Ru(NHa)4(S02)Br]Br, 
[Ru(NH3)4(H20)(S02)j(N03)2, 

Ru(NH3)4(H20)(S02)]S20*.  In  all  these  Ru  is 
bivalent.  They  are  all  diamagnetic  and  have  the 
tra ns -configuration,  F.  J.  G. 

Ruthenium  ammines,  III.  Sulphito-am- 
mines  of  bivalent  ruthenium.  Pentammine 
series.  K.  Gleu  and  W.  Breuel  (Z.  anorg.  Chem., 
1938,  235,  211— 219).— When  [Ru(NH3)4(S02)C1]C1 
(cf.  preceding  abstract)  is  treated  with  aq.  NH3  the 
compound  [Ru(NH3)5S03],2H20  is  formed  and  from 
it  a  no.  of  pentammino-salts  containing  co-ordin¬ 
ated  S02  can  be  obtained,  viz.,  [Ru(NH3)5S02]C12, 
[Ru(NH3)5S02]Br2,  [Ru(NH3)5S021(N03)2, 

;Ru(NH3)5S02]S20g,  [Ru(NH,)5S02]S04>2H20 

(I),  [Ru(NH3)5S02](S04H)2  (II),  and  the  double  salt 
[Ru(NH3)5S02]S04,(NH4)2S04,2H20.  (I)  and  (II) 
form  a  complete  series  of  mixed  crystals  in  equilibrium 
with  0*3n~  to  30n-H2S04.  In  all  cases  Ru  is  bivalent 
and  the  salts  are  all  diamagnetic.  F.  J.  G. 

Structure  of  p-(c/s-)diamminoplatinous  chlor¬ 
ide  :  evidence  based  on  preparation  of  the 
palladochloride.  F.  W.  Chattaway  and  H.  D.  K. 
Drew  (J.C.S.,  1938,  19S— 201).— 
[Pt(NH3)2Cl]2PdCl6  and  [Pt(NH3)2]PdCl4  have  been 
prepared  from  the  p-compound  by  means  of  PdCI2 
in  HC1  solution,  the  latter  being  more  simply  obtained 
by  means  of  K2PdCl4.  The  structure  cis- Pt(NH3Cl)2 
is  compatible  with  these  reactions,  either  or  both  of 
the  Cl  atoms  being  potentially  ionisable  from  the 
N  atom.  Under  the  conditions  employed,  no  reaction 
was  observed  with  a-  or  y-Pt(NH3)3Cl2  or  with  a  no. 
of  other  a-  and  £-platinamraines.  M.  R. 

Reactions  between  complex  compounds  of  one 
and  the  same  metal  at  different  valency  levels. 
A.  A.  Grunberg  and  F.  M,  Filikov  (Bull.  Acad. 
Sci.  U.R.S.S.,  S£r.  Chim.*  1937,  1245 — 1254).— 
The  equilibrium  cis-  or  fm??5-[Pt(NH3)2X2]  + 
K2[PtX6]  cis-  or  trans-[ Pt(NH3)2X4]  +  K2[PtX4] 
established  in  the  cases  X  —  Cl,  Br,  CNS,  or  I;  the 
velocity  of  the  reaction  rises  in  the  order  given. 
Compounds  of  the  type  cis-  or  trans- 
tPt(NH3)2X2][Pt(NH3)3X4]  (X  =  Br,  I)  are  also 
formed  in  the  above  reaction.  .  R.  T. 

Thiosulphate  complexes  of  bivalent  platinum. 
I.  D.  I.  Rjabtschikov  (Compt.  rend.  Acad.  Sci. 
U.R.S.S.,  1938, 18,  39—42 ;  cf.  A.,  1936,  428, 1203).— 
Na2S203  with  K2[PtCl4]  yields  sol.  thiosulpkato- 


platinite  Af6[Pt(S203)4]  whence  were  derived .  the 
Ba,  Na  (+ 6H20)  (I),  and  K  salts.  The  com¬ 
pound  [Pt(S203)4][Pt(NH3)4]3,  which  with  Na2PtCl4 
yields  green  Magnus  salt  [PtCl4][Pt(NH3)4]  (II), 
+  (I)  in  solution,  is  prepared  by  the  action  of 
saturated  thiosulphate  solution  (III)  on  (II) 
heated,  on  [Pt(C204)2][Pt(NH3)4]  cold,  or  of  (I)  on 
[Pt(NH3)4]CI2  (IV).  With  (IV)-type  salts,  (III) 
yields  by  exchange  of  outer  Cl'  the  compounds 
[Pt(A)4]S203  (A  =  NH3,  C5H5N,  b*5{NH3,S203}, 
or  S203),  before  replacement  begins  in  the  inner  shell. 
Addition  of  1  mol.  of  (III)  to  cis-  and  to  trans - 
[Pt(NH3)2(N03)2]  yields  the  grey  non -electrolytic 
ppts.  [(NH3)2PtS203]  and  [NH3(S203)Pt(H20)NH3], 
which  dissolve  in  another  mol.  to  cis-  and  trans- 
^a2[^(^A) 2(^2^3)2]  (V) ;  these  are  pptd.  by  (IV)  as 
the  dimeride  [t>l(NH^)2(S20ri)2][Pt(NH3)A].  Further 
Na2S203  acts  only  on  the  c^-form  of  (V),  yielding  (I). 
The  results  are  discussed.  I.  McA. 

Salt  error  and  other  errors  in  colorimetric  pa 
determination.  C.  Du  Rietz  (Svensk  Kem.  Tidskr., 
1938,  50,  13—27 ;  cf.  A.,  1938, 1,  94).— The  influence 
of  the  salt  effect  on  the  accuracy  of  indicators  is 
treated  theoretically.  15  sulphonephthalein  indicators 
have  been  studied  in  a  wide  variety  of  solutions  and 
the  salt  errors  determined.  Errors  due  to  EtOH, 
proteins,  colloids,  and  the  dissociation  of  the  indicator 
itself  in  weakly  buffered  solutions  are  discussed. 

M.  H.  M.  A. 

Rubrophen  as  an  indicator  in  acid  and  base 
determination.  L,  Szebelledy  and  N.  Ajtai 
(Pharm.  Zentr.,  1938,  79,  33— 34).— This  CHPh3 
dye  shows  two  marked  colour  changes  between  pR 
1 — 3  and  6 — 8,  from  cherry-red  to  yellow  and 

from  orange-yellow  to  violet,  respectively. 

■  E.  H.  S. 

Application  of  mixed  indicators  to  acidimetric 
titration  of  dilute  and  coloured  solutions.  R.  C. 
Burschtein  (Zavod.  Lab.,  1937,  6,  825 — 826). — 
A  mixed  fluorescein-Me- orange  indicator  is  used  in 
titration  of  acids,  when  a  green  fluorescence  appears 
at  the  end-point,  which  is  the  same  as  with  Me- 
orange  alone.  R.  T. 

Sensitive  methods  for  the  detection  of  hydrogen 
peroxide  and  its  formation  during  certain  pro¬ 
cesses  of  dehydrogenation.  0.  Schales  (Ber., 
1938,  71,  [B],  447 — 460). — Phenolphthalein  (I)  is 
reduced  by  Zn  dust  and  alkali  to  colourless  phenol- 
phthalin,  re-oxidised  by  H202  to  (I).  Under  suitable 
conditions  H^Og  can  thus  be  detected  at  a  dilution 
of  1  in  108.  In  coloured  solutions  in  which  the 
colour  of  (I)  is  masked  its  presence  is  readily  detected 
spectroscopically  by  the  characteristic  green  band. 
In  acid  solution  the  presence  of  (I)  is  detected  by 
addition  of  alkali  at  the  conclusion  of  the  experiments 
Fluorescin  is  not  a  very  suitable  reagent  as  it  is 
comparatively  rapidly  re-oxidised  when  kept.  H20- 
sol.  c-haunin  is  advantageously  used  as  catalyst  in  the 
detection  of  H202  by  the  ■  luminescence  of  luminol 
(3-aminophthalhydrazide).  Specht’s  luminol  reagent- 
exhibits  distinct  luminescense.  It  is  not  completely 
sp.  for  traces  of  blood  since  the  reaction  is  inhibited 
by  Cu“.  Co**,  and  Mn*\  The  blood  is  itself  degraded 
so  that,  contrary  to  Specht,  subsequent  spectroscopic 


X 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


211 


investigation  is  not  possible  if  only  traces  of  blood  are 
available.  With  these  reagents  the  production  of 
H202  is  established  when  02  is  passed  through 
solutions  of  ascorbic  acid,  SH*CH2*C02H,  cysteine, 
glutathione,  H2S,  Na2S204,  N„H4,  and  adrenaline. 

H.  W. 

Micro-determination  of  halogens  and  sulphur 
by  Carius'  method.  C.  Tiedcke  (Mikrochem., 
1938,  23,  301 — 304). — Methods  are  suggested  for 
avoiding  error  through  adherence  of  BaS04  to  the 
walls  of  the  tube  and  through  material  being  swept 
out  mechanically  during  the  release  of  pressure. 

J.  W.  S. 

Demonstration  of  the  necessity  for  care  in 
sampling  [in  analysis].  B.  L.  Herrington  (J. 
Chem.  Educ.,  1937,  14,  544). — Data  showing  wide 
divergences  in  results  for  the  determination  of  C P 
in  mixtures  of  a  chloride  +  sucrose  owing  to  inefficient 
sampling  are  recorded.  L.  S.  T. 

Analysis  of  mixtures  of  chlorine,  phosgene, 
and  nitrosyl  chloride.  E.  W.  R.  Steacie  and  W. 
McP.  Smith  (Canad.  J.  Res.,  1938,  16,  B,  1 — 5). — 
The  method  is  based  on  the  behaviour  of  these  gases 
towards  Hg ;  COCl^  is  inert,  Cl2  is  completely  absorbed, 
and  NOC1  yields  an  equimol.  amount  of  NO.  Appar¬ 
atus,  procedure,  and  a  test  of  the  method,  are  described. 
When  N02  is  present  the  method  is  satisfactory  only 
for  mixtures  of  NOC1,  COCL,,  and  N02  or  C0C12, 
Cl2,  and  N02.  L.  S.  T. 

Determination  of  free  chlorine  in  potable 
water. — See  B.,  1938,  325. 

Determination  of  bromine  in  phosphorus 
tribromide.  R.  I.  Alexeev  (Zavod.  Lab.,  1937,  6, 
816 — 818). — 0-35  ml.  of  PBr3  are  added  to  35  ml.  of 
NaOH,  followed  by  H20  to  200  ml.,  and  the  solution 
is  boiled  for  30  min.  with  50  ml.  of  1*2%  KMn04. 
30  ml.  of  7%  Na2S03  are  added,  to  remove  excess  of 
KMn04  as  Mn02,  when  5  ml.  of  starch  solution  and 
0-3  ml.  of  0*1n-KI  are  added,  followed  by  25  ml.  of 
HN03,  to  dissolve  the  Mn02.  A  slight  excess  of 
KMn04  is  added,  and  the  solution  is  decolorised  with 
0*lN-Na2SO3;  30  ml.  of  8%  AgN03  are  added,  and 
the  solution  is  boiled,  left  overnight,  and  filtered. 
The  ppt.  of  AgBr  +  AgCl  +  Agl  is  washed,  dried  at 
130°,  and  weighed.  The  wt.  of  Agl  formed  from  the 
KI  added  is  deducted  (0*00705  g.),  and  the  wt.  of  AgCl 
is  calc,  from  the  Cl  content,  as  determined  by  a  modi¬ 
fication  of  Berg’s  method  (A.,  1927,  35).  R.  T. 

Analysis  of  tincture  of  iodine. — See  B.,  1938,  31 S. 

Determination  of  fluorine  in  presence  of 
amorphous  silicic  acid.  G.  A.  Markova  (Zavod. 
Lab.,  1937,  6,  807 — 811). — Trustworthy  results  are 
given  by  Willard  and  Winter’s  method  (A.,  1933,  242). 

R.  T. 

Methyl-red  as  an  indicator  for  titration  of 
fluorine  with  thorium  salts.  Y.  A.  Zacharevski 
(Zavod.  Lab.,  1937,  6,  1019 — 1020). — Pluorides  are 
titrated  with  Th(N03)4  in  presence  of  Me-red.  R.  T. 

Use  of  gelatin  in  the  gravimetric  determination 
of  fluorine  as  calcium  fluoride.  N.  F.  Michailova 
(Zavod.  Lab.,  1937,  6,  1154). — Suspensions  of  CaF2 
are  flocculated  by  addition  of  gelatin,  when  they  are 
readily  filterable.  R.  T. 

R  (a.,  I.) 


Hydrolysis  coefficient  of  the  silicofluoride  ion, 
and  the  potentiometric  titration  of  fluorides  with 
calcium  nitrate  in  presence  of  silicofluoride. 
(a)  I.  G.  Riss.  (b)  N.  V.  Iljin  (Zavod.  Lab.,  1937,  6, 
1163 — 1165,  1165 — 1167). — (a)  Polemical,  in  reply  to 
Iljin  (ibid.,  521).  (b)  A  reply.  R.  T. 

Rapid  determination  of  atmospheric  oxygen. 
A.  Kling  (Bull.  Acad.  M6d.,  1938,  119,  178—182).— 
Feir  tartrate,  made  alkaline  before  use,  is  employed 
as  a  reagent  with  methylene-blue  as  indicator. 
With  13 — 21  vol.-%  of  02,  the  error  is  >0*5%. 
A  simple  apparatus  is  described.  B.  K. 

Colorimetric  determination  of  dissolved  oxy¬ 
gen  in  water. — -See  B.,  1938,  325. 

Bromometry.  I.  Determination  of  thio- 
cyanic  acid,  arsenious  acid,  and  antimony.  T. 
Nakazono  and  S.  Inoko  (Sci.  Rep.  Tohoku,  1937, 
26,  303 — 312). — The  optimum  vals.  of  the  [HCi]  in 
the  direct  titration  of  HCNS,  HAs02,  and  SbCl3 
with  KBr03,  using  Me-orange  as  indicator,  are  0*3— 
0*6n,  0*3 — 2 *0n,  and  1*3 — 2 *0n,  respectively.  For 
the  potentiometric  method  these  concn.  ranges  are 
extended  to  0*3 — 3*0n,  0*3 — 6*0n,  and  1*3 — 6*0n, 
respectively,  but  the  change  in  e.m.f.  at  the  end-point 
decreases  with  increasing  [HCI).  J.  W.  S. 

Colorimetric  determination  of  oxides  of  nitro¬ 
gen.  M.  L.  Varlamov  (Zavod.  Lab.,  1937,  6, 
1070—1074).  R.  T. 

Detection  of  nitrates  with  rubrophen.  L. 
Szebell£dy  and  J.  J6nas  (Pharm.  Zentr.,  1938,  79, 
51 — 53). — A  solution  of  rubrophen  in  H2S04  is 
decolorised  by  nitrates.  Using  KN03  solution  alone, 
the  limiting  [N03']  detectable  was  1  in  5  X  104 
and  the  presence  of  most  cations  or  S04",  P04"', 
B03'",  or  Cl'  did  not  interfere.  E.  H,  S. 

Determination  of  ammonia  in  drinking  water. 
—See  B.,  1938,  325. 

Hydration  of  diammonium  dihydrogen  pyro- 
phosphite  to  orthophosphite  at  30°.  S.  J.  Kiehl 
and  M.  F.  Moose  (J.  Amer.  Chem.  Soc.,  1938,  60, 
257 — 262). — A  method  for  the  determination  of 
HP03"  in  presence  of  H2P205",  based  on  the 
oxidation  of  HP03"  by  I,  has  been  developed.  The 
rate  of  hydration  of  H2P205"  in  presence  of  OH', 
OAc',  HS04',  and  Cl7,  respectively,  has  been  deter¬ 
mined  with  the  aid  of  the  above  procedure.  The 
role  of  pn  is  discussed.  E.  S.  H. 

Colorimetric  determination  of  phosphate.  I. 
Berenbltjm  and  E.  Chain  (Biochem.  J.,  1938,  32, 
286 — 294;  cf.  Taylor  and  Miller,  A.,  1914,  ii,  675). — 
Mo03  is  reduced  in  the  absence  of  P04'"  by  reducing 
agents  commonly  used  in  the  determination  of  P04'" 
[e.g.}  SnCl2)  1:2: 4-NH2*C10H6(OH)*SO3H].  The 
rate  of  reduction  is  greatest  when  the  concn.  of 
acid  present  is  approx.  0*2n,  diminishes  rapidly 
to  zero  as  this  concn.  increases,  and  is  catalytically 
accelerated  by  P04'"  but  the  acceleration  decreases 
as  the  acid  concn.  increases  and  the  reaction  remains 
incomplete  because  of  inactivation  of  the  catalyst 
by  the  reaction  product.  The  concn.  of  MoOa  and 
the  concn.  and  nature  of  the  reducing  agent  affect 
the  rate  of  reduction,  the  degree  of  acceleration 
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produced  by  P04'"  and  the  end-point  attained. 
The  no.  of  mols.  of  Mo03  reduced  per  atom  of  P 
increases  with  the  strength  of  the  reducing  agent. 

W.  McC. 

Colorimetric  determination  of  phosphate.  I. 
Berenbltjm  and  E.  Chain  (Biochem.  J.,  1938,  32, 
295 — 298). — After  removal  of  protein  and  neutralis¬ 
ation  if  necessary,  P04'"  is  converted,  in  presence  of 
IL)S04,  into  phosphomolybdate  which  is  extracted 
with  Bu^OH  and  reduced  with  SnCl2.  The  intensity 
of  the  blue  colour  produced  is  then  measured  in  a 
colorimeter  or  with  a  photo-electric  absorbimeter. 
OT  X  10~6  g.  of  P  can  be  accurately  determined. 
Changes  in  concn.  of  acid  or  reagents  scarcely  affect 
the  procedure,  which  is  also  almost  independent  of  the 
action  of  substances  which  interfere  in  other  methods. 

W.  McC. 

Determination  of  phosphates  in  natural  waters. 
— See  B.,  1938,  325. 

Electrical  deposition  and  determination  of 
arsenic,  S.  Torrance  (Analyst,  1938,  63,  104 — 
107;. — Quant,  electrodeposition  of  As  requires  the 
presence  of  Cl',  the  simultaneous  deposition  of  Cu, 
and  that  the  As  should  be  in  the  As111  form.  Electro¬ 
lysis  is  carried  out  at  50°  between  Pt  gauze  electrodes 
with  an  auxiliary  electrode  maintained  throughout 
at  0-4  volt  and  with  the  addition  of  N2H4,HC1. 
Asv  is  reduced  to  As111  with  H0SOs  before  electrolysis. 

E.  C.  S. 

Determination  of  small  quantities  of  arsenic 
in  white  metals. — See  B.,  1938,  281. 

Determination  of  carbonic  acid  in  solids. 
Y.  Iwasa  and  K.  Iwamoto  (J.  Agric.  Chem.  Soc. 
Japan,  1938, 14,  135 — 139). — By  an  improvement  on 
Pettenkofer’s  method  very  satisfactory  results  are 
obtained.  J.  N.  A. 

Detection  and  determination  of  cyanides  in 
water. — See  B.,  1938,  325. 

Polar  ographic  determination  of  alkali  metals 
in  mineral  waters  and  natural  salines.  N.  V. 
Komar  (Zavod.  Lab.,  .1937,  6,  1074 — 1078). — The 
polarographic  method  gives  trustworthy  results  for 
determination  of  the  sum  of  alkali  metals  in  natural 
H20  (of  the  order  of  0-00 In),  after  elimination  of 
Ca  and  Mg.  R.  T. 

Determination  of  alkalis  and  strong  acids  in 
highly  coloured  solutions.  I.  V.  Oknin  (Zavod. 
Lab.,  1937,  6,  1012 — 1013). — Alkalis  are  determined 
by  adding  NH4C1,  distilling,  and  titrating  NH3  in 
the  distillate.  Acids  are  determined  similarly,  after 
adding  a  known  excess  of  standard  alkali.  R.  T. 

Determination  of  potassium  by  titration  with 
phosphomolybdic  acid.  M.  I.  Ilmenev  (Zavod. 
Lab.,  1937,  6,  1018). — The  solution  is  evaporated 
to  dryness,  excess  of  10%  phosphomolybdic  acid  is 
added,  the  ppt.  of  K3P04,12Mo03  is  collected  after 
16  hr.,  washed  with  3%  NaN03,  dissolved  in  a  known 
vol.  of  standard  KOH,  excess  of  which  is  titrated,  and 
the  K  content  is  hence  cale.  Na  interferes  if  present 
in  twice  the  concn.  of  K.  R.  T. 

Volumetric  determination  of  potassium.  I.  V. 
Tananaev  and  E.  Dshaparidze  (Zavod.  Lab.,  1937, 


6,  1079 — 1082). — 50  ml.  of  N-NaOH  are  added  to  a 
solution  of  1 — 2  g.  of  carnallite  in  hot  H20,  the 
solution  is  shaken,  diluted  to  250  ml.,  and  filtered. 
An  aliquot  part  of  the  filtrate  is  made  neutral  to 
Me- orange,  excess  of  0*25M-Ca2Fe(CN)6  is  added,  and 
the  solution  is  evaporated  to  dryness.  5  ml.  of  H20 
and  15  ml.  of  5%  CaCl2,6H20  in  50%  EtOH  are  added, 
and  the  ppt.  is  collected  and  washed  with  the  same 
solution.  The  ppt.  is  dried,  dissolved  in  dil.  H2S04, 
and  the  solution  is  titrated  with  0  JN-KMn04  (1  ml.  s 
14*9  mg.  K).  R.  T. 

Rapid  colorimetric  determination  of  potassium 
with  hexanitrodiphenylamine  (dipicrylamine)  ; 
thermodynamic  data  of  the  amine  and  its  potass¬ 
ium  salt.  J.  Kielland  (Ber.,  1938,71,  [B],  220 — 
226;  cf.  Winkel  and  Maas,  A.,  1937,  I,  45). — The 
neutral  or  slightly  alkaline  solution  of  the  K  salt 
(NH4  may  not  be  present)  is  pptd.  with  a  slightly 
alkaline,  about  0*1n  solution  of  the  Na  salt  of  hexa¬ 
nitrodiphenylamine  (I).  The  ppt.  is  centrifuged,  the 
supernatant  liquor  is  removed,  and  the  ppt.  is  dis¬ 
solved  in  H20.  The  extinction  of  the  solution  is 
determined  in  a  Pulfrich  photometer  against  optically 
pure  H20;  the  filter  S43  is  interposed.  Accuracy 
and  reproducibility  are  very  satisfactory.  Between 
15°  and  49°  a  difference  of  about  3°  causes  an  error 
of  only  0T  to  0*3%.  The  process  is  particularly 
applicable  to  fertilisers.  The  solubility  of  (I)  and  of 
its  K  salt  (II)  in  II20  at  various  temp,  is  recorded. 
The  following  data  for  S?2ni  A*SS98,  AB^gj  and  A 7^3 
are  recorded  :  for  (I),  105  Clausius,  —438  Clausius, 
+146*5  and  +16*01  kg.-cal.;  for  (II),  118  Clausius, 
—425  Clausius,  +85*4  and  —41*3  kg.-cal.;  for 
[C6H2(N02)3]2N‘*,  +89  Clausius,  —450  Clausius, 
+159*9,  +25*8  kg.-cal.,  respectively.  H.  W. 

Quantitative  drop  analysis.  X.  Determin¬ 
ation  of  sodium.  R.  Lindner  and  P.  L.  Kirk 
(Mikrochem.,  1938,  23,  269 — 279). — The  sample, 
containing  0*13 — 1*13  X  10"6  g.  of  Na,  is  evaporated 
almost  to  dryness  and  treated  with  Zn  uranyl  acetate, 
the  ppt.  being  collected  on  a  glass  filter  covered  with 
asbestos,  washed,  and  redissolved  in  5%  H2S04. 
It  is  then  reduced  with  metallic  Cd  and  the  U  titrated 
with  standard  Ce(S04)2.  The  method  is  applicable 
to  the  determination  of  Na  in  biological  materials. 

J.  W.  S. 

Direct  acidimetric  micro-titration  method  for 
calcium.  A.  E.  Sobel  and  S.  Sklersky  (J.  Biol. 
Chem.,  1938,  122,  665 — 671). — The  Ca  is  pptd.  as 
CaC204,  which  is  converted  into  CaC03  at  475—525°. 
This  is  dissolved  in  hot  10%  aq.  H3B03,  and  the 
solution  is  diluted  and  titrated  with  0*01n-HC1  or 
-H2S04,  using  a  mixed  Me-orange  and  methylene -blue 
indicator,  to  the  pa  of  pure  H3B03  of  the  same  concn. 
The  method  is  directly  applicable  to  blood- serum. 

J.  W.  S. 

Volumetric  determination  of  calcium  and 
magnesium.  0.  Pro£ke  and  J.  Michal  (Coll. 
Czech.  Chem.  Comm.,  1938, 10,  20 — 31). — The  method 
of  Fox  (A.,  1914,  ii,  70)  gives  results  with  error 
usually  >0*2%  when  addition  of  reagents  in  excess 
is  avoided.  F.  R.  G. 

Adsorption  of  di azo-compounds  on  cadmium 
and  magnesium  hydroxides.  I.  Preparation 
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of  two  new  spot  reagents  for  cadmium.  II. 
Use  of  4 1  cadion  2B,?  for  the  spot  detection  of 
cadmium.  E.  P.  Dwyer  (J.  Proc.  Austral.  Chem. 
Inst.,  193S,  5,  32 — 36,  37 — 40). — I.  Diazotised  1  :  4- 
NH2-C10Hfi-NO2  \vith  p-NH2*C6H4-NINPh  gives 
^-nitronaphthalenediazoaniinobcnzcne-^ -azobcnzene 
( cadion  2 B)  (I),  m.p.  175°  (decomp.),  by  sudden  immer¬ 
sion,  135°.  Diazotised  4  :  4/-NH2*C6H4*N:N-CgH4-N02 
with  NH2Ph  yields  benzenediazoaminobe?ize7ie-i-azo-4:'- 
nitrobenzene  ( cadion  3 B)  (II),  m.p.  by  sudden  immer¬ 
sion,  191°  (decomp.).  (I)  and  (II)  in  KOH-EtOH 
(cf.  A.,  1937,  I,  262)  give,  with  solutions  containing 
1  mg.  of  Cd  per  ml.,  brilliant  scarlet  and  red- violet 
ppts.,  respectively,  but  with  5 — 10  mg.  per  ml.,  sky- 
blue  and  bluish-purple  ppts.,  respectively. 

II.  Using  (I),  Cd  may  be  detected  in  presence  of 
5000  parts  of  Zn,  Cu,  Pb,  Bi,  As,  Sb,  Al,  Cr,  Ba,  Sr, 
Mg,  Na,  K,  NH4,  Be,  Th,  Ce,  Nd,  Pr,  Y,  Co,  Ni, 
Mn.  Hg  must  be  removed.  It  is  possible  to  detect 
Cd  in  105  parts  of  Zn  and  5  X  104  parts  of  Pb. 

E.  R.  G. 

Determination  of  lead  in  drinking  water. — Sec 
B.,  1938,  325. 


Determination  of  mercury  in  presence  of  other 
metals  by  means  of  diphenylcarbazone.  R.  I. 
Alexeev  (Zavod.  Lab.,  1937,  6,  955 — 959).— 4  ml. 
of  0*5x-Na4P2O7  are  shaken  with  2  ml.  of  solution, 
and  a  drop  of  phenol-red  is  added.  The  pn  is  adjusted 
to  7  by  means  of  0*2n-HNO3,  the  vol.  is  made  up  to 
10  ml.,  0*2  ml.  of  0*1%  diphenylcarbazone  is  added, 
and  the  coloration  is  compared  with  that  given  by 
standard  Hg11  solution.  The  method  serves  for 
determination  of  1 — 100  gg.  of  Hg.  It  cannot  be 
applied  in  presence  of  Sb111,  As111,  or  Sn11,  or  of 
>Asv  60,  Al  or  Eem  5,  Mg  4,  Mn11  or  Pb  2,  Zn  or 
Cd  1,  Co  or  SnTV  0*5,  MoVI  0*1,  CrVI  0*05,  Cu11  0*02, 
Ag  or  Au  0*01,  or  Ni  0*001  mg.  R.  T. 

Determination  of  mercury  by  means  of  formic 
acid.  L.  Spitzer  (Annali  Chim.  Appl.,  1937,  27, 
566—567). — Hg11  salts  (in  presence  or  absence  of  other 
metals,  e.g Cu)  are  reduced  to  Hg  by  boiling  with 
aq.  HC02H  and  the  Hg  is  determined  iodo- 
metrically.  E.  O.  H. 


Importance  of  hydrogen-ion  concentration  for 
the  determination  and  separation  of  metals  by 
the  8-hydroxy  quinoline  method.  H.  Got6  (Sci. 
Rep.  Tdhoku,  1937,  26,  391 — 413). — The  pn  ranges 
over  which  8-hydroxyquinoline  causes  effective  pptn. 
of  Al'-,  Zn",  Cd",  Ni",  Mn",  Co",  Ti"",  U02",  Th"', 
Pb",  Ca",  Mg",  Ee*",  Cu",  and  Bi"  have  been  deter¬ 
mined.  By  carrying  out  the  reaction  at  suitable  pir, 
separation  of  some  of  these  ions  can  be  effected  with 
this  reagent.  J.  W.  S. 


Quantitative  spectral  analysis  of  solutions. 
A.  K.  Rusanov  and  S.  I.  Ktjnina  (Zavod.  Lab., 
1937,  6,  836—840). — In  is  determined  in  solutions 
containing  0*008 — 0*16%  In,  by  an  emission  spectrum 
extinction  method.  R.  T. 


Colorimetric  determination  of  manganese 
with  formaldoxime.  Y.  M.  Peschkova  and  A.  A. 
Ovsiannikova  (.Zavod.  Lab.,  1937,  6,  800 — 803). — 
1 — 10  gg.  of  Mn  can  be  determined  colorimetrically 
by  Deniges’  method  (A.,  1932,  491).  The  presence 


of  equal  amounts  of  Ee,  Ni,  Co,  and  Cr  does  not 
interfere,  but  if  the  concn.  of  these  metals  is  >  that 
of  Mn  they  should  be  removed  by  methods  given. 
Alkali  and  alkaline- earth  metals,  and  Cl',  S04",  C03", 
N03',  or  P04'"  do  not  interfere.  R.  T. 

Separation  of  manganese  from  magnesium  by 
means  of  8-hydroxyquinoline.  S.  L.  Tzinberg 
(Zavod.  Lab.,  1937,  6,  1007— 1008).— Mn,  but  not 
Mg,  is  pptd.  by  8-hydroxyquinoline  in  dil.  AcOH 
solution.  R.  T. 

Preservation  of  a  standard  solution  of  potass¬ 
ium  permanganate.  T.  Kat6  (Sci.  Rep.  Tdhoku, 
1937,  26,  297 — 302). — After  a  solution  of  commercial 
KMn04  in  ordinary  distilled  H20  has  been  boiled, 
kept  for  one  day,  and  passed  through  an  asbestos  or 
glass  filter,  its  concn.  remains  unchanged  for  a  year 
without  the  addition  of  preservative,  if  it  is  stored  in 
a  steamed-out  bottle  covered  with  black  paper.  A 
trace  of  pptd.  Mn02  or  the  presence  of  sunlight 
hastens  decomp.  Neutral  or  alkaline  solutions  are 
more  stablo  than  acid  solutions.  J.  W.  S. 

Determination  of  small  amounts  of  iron.  Y.  G. 
Moiseev  (Zavod.  Lab.,  1937,  6,  912). — Ee  is  deter¬ 
mined  in  CaC03  by  a  minor  modification  of  Egorov’s 
method  (ibid.,  1935,  4,  885).  R.  T. 

Colorimetric  determination  of  iron,  and  its 
application  to  analysis  of  sand  and  limestone. 
A.  B.  Schachkeldian  and  M.  Schkitov  (Zavod.  Lab., 
1937,  6,  1083 — 1085). — In  the  micro-determination  of 
Ee,  the  intensity  of  the  coloration  given  with  KCNS 
falls  practically  to  zero  as  the  [NaP03]  rises  to 
1  mg.-%.  The  coloration  falls  to  a  min.  as  the 
[E']  rises  from  0*3  to  5*3  mg.-%,  above  which  it  rises 
rapidly.  MgS04,  MnS04,  and  Na2HP04  slightly 
depress,  and  Cr2(S04)3  slightly  intensifies,  the  color¬ 
ation,  in  concns.  >0*56  mg.-%.  MgCl2,  MnCl2, 
NaCl,  CaCl2,  A1C13,  Li2C03,  and  NaTi03  have  no  effect 
at-  any  concn.  studied.  Addition  of  the  interfering 
substances  to  the  standard  is  recommended  in  the 
determination  of  Ee  in  sand  and  limestone.  R.  T. 

Rapid  determination  of  iron  in  aluminium 
alloys. — See  B.,  1938,  282. 

Complex  acridine  compounds  in  micro- 
analysis.  A.  Langer  (Chem.  Listy,  1938,  32, 
66 — 69). — Of  the  compounds  described  by  Martini 
(A.,  1930,  882)  only  those  with  Co  and  Ni  have  the 
composition  assigned  to  them  by  Martini ;  that  with 
Cu  is  CuCNS,CI3H9N,HCNS,  and  with  Ee11  is 
Ee(CNS)2,3CI3H9N,3HCNS.  The  compound  given  by 
Ni  with  o-toluidine  is 

Ni(CNS)2,2NH3,(o-C6H4Me,NH2)2,2H20.  R.  T. 

Determination  of  cobalt  with  8-hydroxy  quinol¬ 
ine.  S.  L.  Tzinberg  (Zavod.  Lab.,  1937,  6,  1009), — 
Berg’s  method  (A.,  1929,  286)  gives  trustworthy 
results.  R.  T. 

Determination  of  traces  [of  metallic  elements]. 
E.  Reiohel  (Berg-  u.  Hiittenmann.  Jahrb.,  1937,  85, 
234 — 238). — The  principles  underlying  the  detection 
and  determination  of  metals,  e.g.,  Ni,  and  the  use  of 
org.  reagents,  are  discussed.  R.  B.  C. 

Behaviour  of  chromium  acetate  in  qualitative 
analysis.  C.  B.  DeWitt  and  G.  Baldwin  (J.  Chem. 
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Educ,,  1937,  14,  541 — 542). — In  presence  of  OAc' 
and  the  absence  of  other  tervalent  metals,  Cr  is  not 
pptd.  as  the  hydroxide  on  addition  of  aq.  NH3. 
The  behaviour  of  solutions  containing  different 
proportions  of  Cr,  S04,  AcOH,  and  NH3,  and  the 
effect  of  the  addition  of  Ee,  are  recorded.  The  inter¬ 
ference  by  OAc'  is  easily  overcome  by  evaporation  to 
dryness  in  presence  of  HCh  L.  S.  T. 

Application  of  salts  of  complex  cations  to  the 
microscopic  detection  of  anions.  III.  1  : 2- 
Dinitrotetramminocobaltic  nitrate  (flavocobaltic 
nitrate).  W.  A.  Hynes  and  L.  K.  Yanowski 
(Mikrochem.,  1938,  23,  280 — 282). — This  reagent 
yields  cryst.  products  with  Cr04",  Cr207",  S206", 
and  silicotungstate  ions  which  are  sufficiently  charac¬ 
teristic  for  the  detection  of  these  anions.  Character¬ 
istic  ppts.  arc  also  obtained  with  HS04',  HS03', 
C03",  SiFc",  S208",  Se04",  and  sulphosalicylates. 

J.  W.  S. 

Solid  reducing  agents.  A.  K.  Babko  (Zavod. 
Lab.,  1937,  6,  950— 955).— Reduction  of  SnIY  to 
Sn11,  and  of  Cu11  to  CuT,  are  readily  effected  by  electro¬ 
lytic  Sb  in  a  Jones  reductor,  Sn11  and  Cu1  being 
electrotitrated  in  the  reduced  solutions.  Electrolytic 
Zn  or  Cd  reduces  Fem  to  Felx,  and  TilY  to  Tim, 
whilst  Sb  effects  only  the  former  reaction;  Ti  and 
Fe  present  together  are  thus  determined.  R.  T. 

Precipitation  of  metal  sulphides  by  hydrogen 
sulphide.  P.  II.  Prausnitz  (Angew.  Chem.,  1938, 
51,  77 — 79). — The  H2S  is  drawn  up  through  a  fritted 
glass  filter  crucible  and  is  dispersed  throughout  the 
descending  salt  solution  of  the  metal  to  be  pptd. 
When  pptn.  is  complete,  the  direction  of  suction  is 
reversed,  and  the  ppt.  filtered  on  the  crucible. 
Examples  given  include  the  pptn.  and  determination 
of  Sb  as  Sb2S3,  the  quant,  pptn.  of  CuS,  the  quant, 
pptn.  and  separation  of  Sb2S3  +  CuS,  and  the  simul¬ 
taneous  pptn.  of  As2S3  and  CdS.  L.  S.  T. 

Organic  reagent  for  bismuth  [and  antimony], 
B.  Naim  an  (J.  Chem.  Educ.,  1937,  14,  484 — 486). — 
M-Aq.  KI  is  added  to  a  3m-HN03  solution  containing 
Bi*”,  followed  by  a  1%  EtOII  solution  of  1-methyl- 
benzthiazole.  A  reddish -orange  colour  or  ppt. 
(needles)  is  formed.  Sb  gives  yellow  needles,  but  the 
colour  of  the  Bi  ppt.  can  be  discerned  in  presence  of  a 
large  excess  of  Sb.  With  Ag*,  Pb”,  and  Hg*  sufficient 
KI  must  be  added  to  form  Bil4',  and  with  Hg*', 
sufficient  to  dissolve  the  pptd.  Hgl2.  Free  I  liberated 
by  Cu*’  or  Fe’”  must  bo  removed  by  NaHS03.  The 
remaining  commoner  ions  of  groups  II,  III,  IY,  and 
V  do  not  interfere.  Large  amounts  of  I',  CN', 
HS03',  and  S203",  and  HN03  and  HC1  more  cone, 
than  3n,  and  cone.  aq.  NH3  inhibit  the  test.  The 
purified  cryst.  Bi  ppt.  has  the  composition 
C7H4NSMe,KBiI4.  The  test  can  be  used  as  a  drop 
reaction.  L.  S.  T. 

Detection  of  small  amounts  of  niobium  and 
tantalum  by  means  of  phenylarsinic  acid.  I.  P. 
Alimarin  and  B.  I.  Frid  (Zavod.  Lab.,  1937,  6,  S23— 
825). — The  powdered  mineral  is  fused  with  10  parts  of 
IL,S208,  and  the  melt  is  dissolved  in  20%  aq.  tartaric 
acid.  The  solution  is  saturated  with  H2S,  excess  of 
which  is  eliminated  from  the  filtrate.  HCL  is  then 


added  to  2 — -3n,  followed  by  excess  of  saturated  aq. 
phenylarsinic  acid,  when  a  white  ppt.  or  turbidity  is 
obtained  in  presence  of  Nb  or  Ta  ( <2  y.g.  of 
Nb205  or  Ta205  per  ml.  of  solution).  Ti  and  Zr 
interfere  if  present  in  considerable  excess;  other 
elements,  except  F,  do  not  interfere.  R.  T. 

Home-made  electric  furnace.  E.  Bertolet  and 
J.  I.  Oser  (J.  Chem.  Educ.,  1937,  14,  492—494).— 
The  construction  and  operation  of  a  small  arc  furnace 
which  will  melt  120  g.  of  thick  Cu  wire  clippings  in 
15  min.  after  reaching  its  max.  temp.  (45  min.)  is 
described.  L.  S.  T. 

Induction  beaters  for  calorimetry  below  1°K. 
Electrical  resistance  of  gold-silver  alloys  at  low 
temperatures.  W.  F.  Giauque  and  J.  W.  Stout 
(J.  Amer.  Chem.  Soc.,  1938,  60,  388 — 393). — Materials 
for  and  design  of  induction  heaters  are  discussed. 
Resistance  data  for  six  Au-Ag  alloys  and  one  Cu-Ag 
alloy  from  2°  to  298°  k.  are  recorded.  Au-Ag  alloys 
of  medium  composition  arc  suitable  for  low- temp, 
induction  heaters  as  their  resistance  changes  little  in 
the  range  1  *6 — 12°  k.  Formulas  for  the  heat  developed 
by  spherical,  cylindrical,  and  ring  types  of  heaters 
are  given.  The  resistance  of  Au  containing  0J%  of 
Ag  has  a  min.  at  8°  k.  Au-Ag  alloy  induction  heaters 
could  be  used  in  presence  of  large  magnetic  fields 
without  appreciable  correction.  E.  S.  H. 

Surfaces  of  vacuum  tbermo-elements.  F. 
Kerkhof  (Ann.  Physik,  1938,  [v],  31,  315—336).— 
Measurements  have  been  made  of  the  change  in 
sensitivity  of  a  Pt  vac.  thermo- element  when  covered 
with  a  series  of  films.  A  selective  increase  of  sensitiv¬ 
ity  in  the  ultra-violet  in  comparison  with  a  surface 
blackened  with  camphor  soot  was  obtained  by  the 
use  of  smooth  surfaces  of  Ag  and  Au,  and  a  smaller 
increase  uniform  from  2900  to  6800  A.  was  observed 
for  thin  grey  surface  layers  such  as  Bi  white,  Zn,  and 
Au  and  Ag  amalgams.  The  influence  of  film  thickness 
was  investigated.  Measurements  of  the  absorption 
of  the  films  were  made.  0.  D.  S. 

Survey  of  infra-red  spectroscopy.  I.  Early 
history  and  the  methods  of  infra-red  spectro¬ 
scopy.  R.  B.  Barnes  and  L.  G.  Bonner  (J.  Chem. 
Educ.,  1937, 14,  564—571).  L.  S.  T. 

Infra-red  photography.  Methods  and  applic¬ 
ations.  P.  Mollet  (Bull.  Soc.  chim.  Belg.,  1937,  46, 
525 — 548). — A  review,  with  detailed  reference  to 
“  evaporography  ”  (Czerny  and  Mollet,  A.,  1938,  I, 
159).  A  triple  septum  comprising  absorbing  layer 
(smoke,  Bi  black),  celluloid  membrane  (0-n  jjl.),  and 
renewable  uniform  sensitive  layer  (paraffin  oil,  0  (jl.) 

is  suitably  prepared  and  maintained  in  a  chamber 
near  the  v.p.  of  the  liquid  (~  0*01  mm.).  The  heating 
effect  of  an  incident  beam,  passed  through  the  sub¬ 
stance  to  be  examined,  is  transmitted  from  the  absorb¬ 
ing  to  the  sensitive  coating  causing  variable  thickness 
by  evaporation  at  the  unabsorbed  XX.  A  simple 
optical  system  transmits  interference  at  the  surfaces 
of  the  celluloid  and  liquid  coating  as  a  line  spectrum 
for  visual  or  photographic  recording.  Exposures  take 
a  few  sec. ;  the  septum  is  desensitised  by  lowering  the 
vac.  The  new  technique  is  compared  with  current 
methods,  and  performance  in  the  range  attained 
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(visual — 10  (x.)  is  shown  in  absorption  spectra  of 
C6H6,  PhMe,  o- xylene,  and  furfuraldehyde  (band), 
and  of  gaseous  HC1  (fine  structure).  I.  McA. 

Excitation  in  sources  for  spectroscopic  ana¬ 
lysis.  G.  0.  Langstroth  and  D.  R.  McRae  (Canad. 
J.  Res.,  1938,  16,  A,  17 — 27). — Intensity  measure¬ 
ments  on  the  vibration  bands  of  the  violet  C2N2 
system  and  on  certain  lines  in  the  Sn  spectrum 
indicate  that  in  the  condensed  d.c.  and  a.c.  spark 
discharges  excitation  is  predominantly  thermal  in 
character,  as  in  the  freely- burning  C  arc.  Max. 
temp,  in  the  discharge  columns  are  approx.  9500, 
7800,  and  7000°  K.,  respectively,  for  the  d.c.  spark, 
the  a.c.  spark,  and  the  d.c.  arc.  The  Boltzmann 
character  of  the  distribution  over  various  energy 
states  disappears  when  the  usual  inductance  is 
removed  from  the  d.c.  spark  circuit.  The  3P2  Sn 
level  shows  an  abnormal  behaviour  due  possibly  to 
collisions  of  the  second  kind.  There  is  evidence  that 
the  emitting  column  in  these  discharges  is  surrounded 
by  a  relatively  cold  layer  of  atoms  originating  in  the 
material  placed  on  the  electrode.  L.  S.  T. 

Device  for  producing  flame  spectra.  A.  R. 
Clark  (J.  Chem.  Edue.,  1938, 16,  39).  L.  S.  T. 

Diffraction  gratings  ruled  in  metallic  films. 

R.  C.  Williams  (Nature,  1938,  141,  329 — 330). — 

Diffraction  gratings  are  ruled  not  on  Al- coated  mirrors 
but  on  mirrors  coated  with  a  film  of  Al  deposited  on 
one  of  Cr  (cf.  A.,  1937,  I,  634).  L.  S.  T. 

Rapid  and  accurate  measurement  of  line  posi¬ 
tions  on  X-ray  diffraction  films  with  the  aid  of  a 
cathode-ray  oscillograph.  H.  Tatel  and  R. 
Hultgren  (Rev.  Sci.  Instr.,  1938,  [ii],  9,  47—50). — 
In  the  apparatus  described  a  small  portion  of  the  film 
is  scanned  by  a  moving  slit,  the  trace  of  film  trans¬ 
mission  versus  distance  appearing  on  the  screen  of  a 
cathode-ray  oscillograph.  By  centring  their  traces 
on  the  screen,  the  lines  are  rapidly  measured ;  ordinary 
back-reflexion  X-ray  lines  can  be  measured  to  < 
0*02  mm.  D.  F.  R. 

Precision  determination  of  the  linear  and 
angular  lattice  constants  of  single  crystals. 
M.  J.  Buerger  (Z.  Krist.,  1937,  97,  433—468).— 
Precision  X-ray  technique  and  corrections  are 
reviewed  and,  in  systems  of  low  symmetry,  the 
need  for  single- crystal  methods  is  stressed.  Design, 
scope,  and  performance  of  a  new  instrument  yielding 
symmetric  back-reflexion  Weissenberg  photograms 
are  described  and  illustrated.  Using  alloy  or  adjust¬ 
able  multi-metal  anodes  for  accurate  extrapolation  to 
0  =  tt/2,  interplanar  spacings,  and  interfacial  angles 
by  triangulation,  are  measurable  to  at  least  5  sig¬ 
nificant  figures.  Detailed  procedure,  a  chart,  and 
tables  are  given.  I.  McA. 

Replacement  of  vacuum  piceine  packing  in 
Hadding  X-ray  tubes.  A.  E.  Voitzechovski 
(Zavod.  Lab.,  1937,  6,  1144). — Replacement  of 
cathodes  is  facilitated  by  substituting  rubber  rings  for 
the  piceine  packing.  R.  T. 

Lead  intensifying  screens  for  X-ray  work. 

S.  T.  Nazarov  (Zavod.  Lab.,  1937,  6,  1134). — A  Pb 
screen  0*1  mm.  thick  is  interposed  between  the  plate 
and  the  object  under  X-ray  examination.  R.  T. 


Photo-electric  transmission  spectrophoto¬ 
meter  for  the  measurement  of  photosensitive 
solutions.  S.  Shlaer  (J.  Opt.  Soe.  Amer.,  1938, 
28,  18 — 22). — The  instrument  described  was  designed 
to  measure  in  the  visible  region  the  absorption 
spectrum  of  visual  purple,  the  photosensitive  sub¬ 
stance  of  the  retinal  rods.  It  is  independent  of  cell 
and  amplifier  characteristics  and  relies  only  on  the 
law  of  crossed  polarising  prisms.  The  sensitivity  is 
such  that  the  measuring  light  produces  no  detectable 
effect  on  the  measured  solution;  1%  transmission 
can  be  measured  to  a  precision  of  1  %.  N.  M.  B. 

Photographic  recording  of  electrical  radiation 
images  in  a  wave-proof  space.  H.  E.  Hollmann 
(Naturwiss.,  1938,  26,  95). — A  method  of  photograph¬ 
ing  the  paths  of  electric  waves  is  described. 

A.  J.  M. 

Direct  photography  of  ultracentrifuge  sedi¬ 
mentation  curves.  J.  St.  L.  Philpot  (Nature, 
1938,  141,  283 — 284). — A  photographic  method, 
whereby  sedimentation  diagrams  giving  the  shape  of 
the  curve  relating  concn.  gradient  to  distance  from 
the  axis  of  rotation  are  obtained,  is  described. 
Photographs  of  the  sedimentation  of  lysozyme  taken 
by  this  method  are  reproduced.  L.  S.  T. 

Quantitative  fluorescence  measurements.  F. 
Bandow  (Biochem.  Z.,  1938,  295,  154— 170).— A 
review.  W.  McC. 

Photo-electric  nephelometer.  Y.  P.  Vendt  (J. 
Gen.  Chem.  Russ.,  1937,  7,  2423 — 2427). — Apparatus 
is  described.  R.  T. 

Micro-analysis  of  water.  III.  Portable  colori¬ 
meter.  T.  Tomiyama  and  M.  Watanabe  (J.  Agric. 
Chem.  Soc.  Japan,  1938,  14,  187 — 197). — Only  a 
40-c.c.  sample  is  needed.  Two  sets  of  colorimeter 
tubes  eliminate  inherent  colour  or  turbidity  of  H20, 
colour  comparison  is  made  by  one  sight,  pa  is  deter¬ 
mined  by  Gillespie’s  method,  and  distilled  H20  need 
not  be  used.  J.  N.  A. 

Determination  of  pHby  a  [new  type  of]  calomel 
electrode.  A.  Salminen  (Suomen  Rem.,  1938,  11, 
A,  9 — 10).- — Apparatus  is  described.  M.  H.  M.  A. 

Simple  glass  electrode  potentiometric  appar¬ 
atus.  V.  A.  Zacharevski  (Zavod.  Lab.,  1937,  6, 
962 — 965). — Apparatus  is  described.  R.  T. 

Micro-glass  electrode. — See  B.,  1938,  259. 

Use  of  radio  waves  for  measuring  dielectric 
constants  of  non-conducting  liquids.  D.  Dobor- 
zynski  (Hochfrequenztech.,  1936,  47,  91 ;  Chem. 
Zentr.,  1936,  i,  4878). — Previous  data  (A.,  1936, 
1481)  are  supplemented.  J.  S.  A. 

Distribution  of  electrons  in  focus  of  X-ray 
tubes.  J.  Dosse  (Z.  tech.  Physik,  1936,  17,  121 — 
125;  Chem.  Zentr.,  1936,  i,  4952). — A  procedure  for 
direct  measurement  is  described.  J.  S.  A. 

Grid-controlled  ionisation  gauge.  C.  G.  Mont¬ 
gomery  and  D.  D.  Montgomery  (Rev.  Sci.  Instr., 
1938,  [ii],  9,  58). — By  using  two  grids  and  accelerating 
only  the  electrons  which  have  passed  the  first,  the 
electron  current  may  be  made  independent  of  the 
emission  of  the  filament.  ’  D.  F.  R. 
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Short-ion  path  high-voltage  tube.  W.  E. 
Stephens  and  C.  C.  Lahritsen  (Rev.  Sci.  Instr., 
1938,  [ii],  9,  51—53). — The  vac.  tube  described,  in 
which  the  total  acceleration  of  ions  takes  place  in  a 
distanco  of  18  in.,  has  been  used  at  106  v.  peak  a.c. 
with  target  currents  of  5  ma.  of  electrons  and  0*2  ma. 
of  positive  ions.  D.  F.  R. 

Electron-multiplier  as  an  electron-counting 
device.  Z.  Bay  (Nature,  1938,  141,  284).— An 
electron- multiplier  tube  with  Cs  electrodes  can  be 
used  as  an  electron- counting  device  w?hen  thermal 
emission  of  the  Cs  surface  is  eliminated  by  cooling 
in  liquid  air,  and  when  the  leakage  current  is  eliminated 
by  suitable  spacing  of  the  lead-in  wires  and  insulation 
of  the  whole  apparatus  in  dry  N2.  Low-speed 
electrons  generated  in  a  vac.  by  vac.  processes  only 
can  be  counted  by  the  method  described.  L.  S.  T. 

Electron  microscope  for  studying  thermal 
and  secondary  electron  emission.  E.  Meschter 
(Rev.  Sci.  Instr.,  1938,  [ii],  9,  12 — 15). — An  electron 
microscope  with  magnetic  focussing  is  described,  and 
photographs  of  a  cathode  are  compared  with  those 
obtained  by  optical  methods.  R.  S.  B. 

Measurement  of  ionic  beams  with  the  bolo¬ 
meter.  E.  Leimberger  (Physikal.  Z.,  1938,  39, 
150 — 155). — The  suitability  of  the  vac.  bolometer 
for  determining  the  energy  of  slow  corpuscular  rays 
has  been  demonstrated,  using  beams  of  LL.  The 
energy  absorbed  by  the  bolometer  cc  the  no.  of  ions 
falling  on  it  in  unit  time.  If  the  accelerating  potential 
is  raised  while  the  no.  of  ions  falling  on  the  bolometer 
is  maintained  const,  the  bolometer  indicates  a  variation 
of  the  energy  of  the  beam  oc  accelerating  potential 
up  to  about  1200  v.  A.  J.  M. 

Direct  determination  of  the  mass  of  gaseous 
substances  under  standard  conditions.  A.  Chre¬ 
tien  (Compt.  rend.,  1937,  205,  1403— 1405).— The 
gas  is  condensed  in  a  trap  immersed  in  liquid  02, 
and  suspended  from  the  beam  of  a  balance.  Tho 
increase  of  wt.  is  corr.  for  the  change  in  buoyancy 
due  to  evaporation  of  02.  Accuracy  to  0-2%,  or 
better,  is  claimed.-  A.  J.  E.  W. 

Calibration  of  volumetric  vessels  by  the 
14  volumetric  ’  ’  method.  I.  L.  Lomakin  (Zavod. 
Lab.,  1937,  6,  1149—1151). — Methods  of  calibration 
of  pipettes,  burettes,  and  measuring  flasks  are 
described.  R.  T. 

Micro-burette  with  refilling  device  and  oper¬ 
ated  with  air  pressure.  J.  Mika  (Mikrochem., 
1938,  23,  304 — 307). — The  micro-burette  described 
is  fitted  near  its  upper  end  with  a  side  tube  carrying 
a  reservoir,  enabling  the  liquid  in  the  burette  to  be 
replenished  by  tilting.  The  jet  of  the  burette  is 
very  narrow  (0-1 — 0-2  mm.)  and  liquid  flow  is  con¬ 
trolled  by  hand-bellows.  J.  W.  S. 

Automatic  measurement  of  density  of  liquids . 
A.  I.  Liberman  (Zavod.  Lab.,  1937,  6, 1022 — 1024). — 
Apparatus  is  described.  R.  T. 

Rule  for  calculating  titration  results.  J.  S. 
Liaitkov  (Zavod.  Lab.,  1937,  6,  1024 — 1025).— 
A  slide-rule  is  described.  R.  T. 


Improved  laboratory  table.  Y.  G.  Timoschev 
(Zavod.  Lab.,  1937,  6,  1147 — 1149). — A  standard 
laboratory  bench,  composed  of  units,  is  described. 

R.  T. 

Determination  of  volatile  acids.  A.  G.  Kdlman 
(Zavod.  Lab.,  1937,  6,  1145 — 1147). — Apparatus  for 
steam-distillation  is  described.  R.  T. 


Graphical  illustration  of  three -component 
systems  having  solid  solutions.  A.  P.  Belo- 
polski  (Kalii,  1937,  6,  Nos.  5 — 6,  33 — 39). — Right- 
angle  diagrams  are  used  to  illustrate  hypothetical 
cases  of  three- component  systems  containing  solid 
solutions.  The  construction  and  interpretation  of 
the  diagrams  are  discussed  theoretically.  D.  G. 

Surface  tension  by  maximum  bubble  pressure. 
II.  M.  Haendler,  and  W.  S.  McGuire  (J.  Chem. 
Educ.,  1937, 14,  591 — 592). — Apparatus  and  method 
are  described.  L.  S.  T; 

Separation  of  mixtures  by  centrifuging.  J.  W. 
Beams  and  L.  B,  Snoddy  (J.  Chem.  Physics,  1937,  5, 
993 — 994). — A  vac.  tubular  centrifuge,  described 
briefly,  has  been  used  to  separate  the  constituents  of  a 
const. -boiling  mixture  of  CC14  and  MeOH  in  the 
vapour  state.  W.  R.  A. 

Determination  of  sedimentation  rate  and 
equilibrium  in  centrifuges  and  opaque  ultra- 
centrifuges.  J.  W.  Me  Bain  (Science,  1938,  87, 
93 — 94). — A  summary  of  various  methods. 

L.  S.  T. 

Automatic  hydrogen  sulphide  generator.  G. 
Atchison  and  D.  O.  Holland  (J.  Chem.  Educ., 
1937, 14,  581 — 582), — H2S  is  generated  by  electrically 
heating  a  Pyrex  tube  containing  one  of  the  solid 
commercial  products,  and  collected  in  a  storage 
bottle  where  it  is  kept  at  a  relatively  const,  pressure 
by  means  of  an  automatic  switch,  which  operates  the 
heater  coil  circuit.  L.  S.  T. 

Mechanical  shaking  device.  L.  F.  Borchardt, 
F.  C.  Hildebrand,  and  B.  A.  McClellan  (Cereal 
Chem.,  1938,  15,  116 — 118). — Different  sized  flasks, 
held  in  place  by  a  screw  on  to  the  stopper,  are  placed 
on  a  rubber-covered  plate,  agitated  continuously  or 
intermittently  by  an  eccentric.  E.  A.  F; 

Micro-mol.  wt.  determinations  by  m.p.  de¬ 
pression,  and  some  theoretical  considerations. 
J.  Pirsch  (Angew.  Chem.,  1938,  51,  73 — 77). — 
Mol.  latent  heat  bears  a  linear  relationship  to  abs. 
m.p.  for  compounds  of  similar  structure.  For 
substances  having  spherical  or  three-dimensional 
mols.,  the  relation  is  linear  only  over  a  small  range  of 
temp.,  and  the  mol.  heat  is  relatively  very  small.  Such 
substances  (e.gr.,  derivatives  of  camphane  and  a- 
diq/cZopentadiene)  have  very  high  mol.  depression 
consts.,  and  can  be  used  for  mol.  wt.  determinations 
when  camphor  is  unsuitable,  the  solvent  selected  being 
chemically  similar  to  the  compound  to  be  determined, 
and  of  appropriate  m.p.  Methods  for  the  determin¬ 
ation  of  solids,  oils,  and  volatile  liquids  are  described, 
and  cryoscopic  data  of  suitable  solvents  are  given. 

A.  Li: 

Differential  hot-wire  gaseous  flow  meter 
M.  J.  E.  Golay  (Rev.  Sci.  Instr.,  1938,  [ii],  9,  55—57). 
— By  causing  the  gaseous  flow  to  effect  a  transfer  of 
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heat  from  two  adjacent  heated  grids,  a  flow  meter 
with  a  linear  response,  and  with  indications  reversing 
when  the  direction  of  flow  is  reversed,  is  obtained, 

D.  F.  R. 

Automatic  analysis  for  elements.  H.  Reiiilen 
(Mikrochem.,  1938,  23,  285—301;  cf.  A.,  1934, 
385). — A  micro- form  of  the  apparatus  for  org.  com¬ 
bustions  is  described.  CuO  containing  Cu,  Pb,  Cr, 
Mn,  and  Ag  in  the  at.  ratio  12  :  3  :  3  :  1  :  1  is  recom¬ 
mended  as  oxidation  catalyst.  J.  W.  S. 

Regulator  for  weak  currents  of  gas.  J.  W. 
Hiby  (Physikal.  Z.,  1938,  39,  167). — The  flow  of  gas 
is  controlled  by  inserting  a  wire  to  different  distances 
into  a  capillary  tube  through  which  the  gas  passes. 
The  apparatus  is  suitable  for  controlling  the  flow  of 
gas  in  filling  discharge  tubes,  and  can  be  calibrated. 

A.  J.  M. 

Porous  filter  plates  in  membrane  filters. 
F.  Sartorius  (Osterr.  Chem.  Ztg.,  1938,41, 101 — 102). 
— Coarse  stone  and  fine  glass  filter  plates  give  the 
greatest  throughput  in  membrane  filters.  R.  S.  C. 

Preparation  of  filters  with  a  thick  layer  of 
filtering  material.  T.  M.  Grinschtein  (Zavod. 
Lab.,  1937,  6,  892). — A  paraffined  pasteboard 
cylinder  is  fitted  into  a  Buchner  funnel.  R.  T. 


Utility  of  Christiansen  filters.  K.  von  Frag- 
. stein  (Ann.  Physik,  1938,  [v],  31,  443 — 452). — 
Improvements  are  described  by  which  the  Christiansen 
filter  is  made  independent  of  changes  in  room  temp, 
and  pressure.  Fluorite  and  aq.  glycerol  can  be  used 
in  a  Christiansen  filter  for  XX  down  to  235  in^x.  The 
combination  of  absorption  and  Christiansen  filters 
is  discussed  and  a  crit.  comparison  made  between  the 
Christiansen  filter  and  the  monochromator.  0 .  D .  S . 

H.  le  Chatelier,  1850—1936.  A.  Silvermann 
(J.  Chem.  Educ.,  1937,  14,  555— 560).— Biographical. 

L.  S.  T. 

Chemical  investigation  of  the  ancient  metallic 
culture  in  the  Orient.  T.  Do  no  (J.  Fac.  Sci., 
Tokyo,  1937,  Sect.  I,  3,  287— 327).— Chemical 
analyses  recorded  for  numerous  spear-heads  and 
halberds  unearthed  from  the  Yin  site  in  Honan 
establish  the  existence  of  a  Cu  age  preceding  the  bronze 
age  in  ancient  China  as  in  Egypt  and  other  countries. 
Numerous  chemical  analyses  of  weapons  of  the 
bronze  age  and  arrow-heads  of  the  Fe  age  in  China 
have  been  made  and  are  discussed.  Arrow-heads  of 
the  Han  dynasty  from  Lo-lang,  in  Chosen,  had 
cores  of  wrought-Fe  or  steel,  still  showing  lustre  and 
no  corrosion,  or  cores  of  slag,  all  with  bronze  coatings. 
Photographs  of  etched  and  polished  sections  of  the 
above  specimens  are  also  reproduced.  L.  S.  T. 


Geochemistry. 


Radon  content  of  some  mineral  springs  of 
Japan.  S.  Iimori  and  S.  Hata  (Bull.  Inst.  Phys. 
Chem.  Res.  Japan,  1937,  16,  1471— 1478).— The 
Rn  content  of  13  springs  and  a  well  H20  has  been 
determined,  and  the  dissolution  in  H20  of  Rn  and  Ra 
contained  in  xenotime  has  been  determined. 

R.  S.  B. 

Mineral  water  from  the  11  Lete  M  spring  in 
Pratella  (Campobasso)  [Italy].  M.  Talenti 
(Annali  Chim.  Appl.,  1937,  27,  560 — 563). — Data 
for  the  chemical,  physico-chemical,  radioactive,  and 
gaseous  characteristics  of  the  H20  are  tabulated. 

F.O.  H. 

Isotopic  constitution  of  snow  and  of  the  water 
of  mountain  rivers.  A.  I.  Brodski,  O.  K.  Skarre, 
E.-  I.  Donzova,  and  M.  M.  Slutzkaja  (J.  Phys. 
Chem.  Russ.,  1937,  10,  731- — 738). — Measurements  of 
d  and  7i  of  a  water  specimen  allow  the  calculation 
of  its  IIDO  and  H2180  contents.  Snow  contains 
20 — 30%  D  <  and  1 — 2%  180  >  the  ordinary 
water.  Various  mountain  rivers  give  different  results. 
The  exchange  of  180  between  air  and  water  on  Pt  is 
recorded.  J.  J.  B. 

Relation  of  salinity  to  the  calcium  carbonate 
content  of  marine  sediments.  P.  D.  Trask  (U.S. 
Geol.  Survey,  Prof.  Paper  1S6-N,  1936,  273— 299).— A 
discussion  of  the  relation  of  the  CaC03  content  of 
marine  sediments  to  the  salinity  of  the  H20,  with 
special  reference  to  the  surface  layers.  A  study  of  the 
factors  influencing  deposition  of  CaC03,  especially 
the  effect  of  salinity  and  temp,  on  the  solubility  of 
CaC03  in  sea-H20,  a  statistical  study  of  the  relation 


of  salinity,  temp.,  and  depth  to  the  CaC03  content 
of  sediments  in  many  parts  of  the  world,  and  a  map 
showing  the  relation  of  the  areal  distribution  of 
CaC03  on  the  sea  floor  to  the  surface  salinity,  surface 
temp.,  and  depth  of'H20,  all  indicate  that  salinity 
is  definitely  related  to  the  CaC03  content  of  sediments. 
Geological  applications  of  the  results  include  a 
consideration  of  the  deposition  of  red  clay.  L.  S.  T. 

Liquid  state  of  the  primitive  earth.  A.  Mercier 
(Nature,  1938,  141,  201). — A  theory  supporting  the 
view  that  the  earth  must  have  been  in  a  liquid  state 
at  an  epoch  near  the  beginning  of  its  formation,  and 
providing  an  explanation  of  the  Fe  core  generally 
regarded  as  occupying  the  centre  of  the  earth,  is 
advanced.  L.  S.  T. 

»  '  ■  4  i 

Interatomic  distances  in  marcasite.  Bonding 
in  crystals  of  lollingite,  arsenopyrite,  and 
marcasite  types.  M.  J.  Buerger  (Z.  Exist.,  1937, 
97,  504—513;  cf.  A.,  1937,  1,  204,  287).— A  reply 
to  Huggins  (ibid.,  96,  384).  New  precision  technique 
(A.,  1938,  I,  215)  confirms  the  author’s  marcasite 
structure.  The  rhombic  cell  has  a  4*436,  b  5-414, 
c  3*381  a.  ;  the  co-ordination  interat.  distances 
S-Fe  (2  at  2*250,  1  at  2*231  a.),  S-S  (2*210  A.),  are 
distinct  from  those  of  pyrite.  The  inaccuracy  of 
Huggins’  rule  (A.,  1934,  350)  applied  to  FeS2  extends 
to  marcasite-like  types,  FeP2,  FeAs2,  (FeSb2);  in 
these,  a  c-axis  compression  and  the  deformed  octa¬ 
hedral  environment  of  Fe  are  ascribed  to  additional 
bonds  between  unpaired  P,  As,  or  Sb  atoms.  Similar 
S  bonding  in  marcasite,  necessarily  absent  in  pyrite, 
could  explain  observed  differences.  I.  Me  A. 
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Composition  and  crystallography  of  autunite 
and  meta-autunites .  J.  Beintema  (Rcc.  trav. 
chim.,  1938,  57,  155 — 175). — The  prep,  of  artificial 
autunite,  Ca(U02)2(P04)2,ftH20  (1),  is  described. 
The  val.  of  n  varies  with  temp,  and  humidity  between 
10*5  and  8  without  affecting  the  X-ray  powder 
diagram.  Under  mildly  dehydrating  conditions  (I) 
changes  into  meta-autunite-I  (II),  which  gives  an 
X-ray  spectrogram  distinct  from  that  of  (I),  and  has 
ft  —  6*5 — 2*5.  Above  80°  (II)  changes  into  meta- 
autunite-II  (III),  which  has  ft  =  0 — G  and  gives  a  third 
distinct  spectrogram.  The  transformation  (I)  ->(II) 
is  reversible,  and  (II)->-(III)  irreversible.  Crystallo¬ 
graphic  data  for  the  three  forms  are  given.  The  Ca  is 
reversibly  exchangeable  with  Na  or  H.  P.  L.  U. 

Magnesium  silicates  of  asbestiform  types 
not  belonging  to  the  antigorite  group.  S. 
Caill&re  (Bull.  Soc.  Prang.  Min.,  1936,  59,  353 — 
374). — Chemical  analyses,  dehydration  curves,  and 
X-ray  investigations  of  various  sepiolites  and  paly- 
gorskites  are  recorded.  L.  S.  T. 

System  NaAlSi04-Fe0-Si02. — See  A.,  1938,  I, 
197. 


Stilbite.  J.  Sekanina  and  J.  Wyart  (Bull.  Soc. 
Prang.  Min.,  1936,  59,  377 — 383). — Stilbite  from  the 
Paroe  islands  has  a  13*60,  b  18*13,  c  11*29  A.,  p  52°  0' 
(X-rays),  giving  a  :  b  :  c  0*750  : 1 :  0*623.  The  probable 
space-group  is  C^—C^;  d  2*182.  Chemical 
analyses  are  summarised.  The  stilbites  can  be 
represented  by  NaxCa2fyAl4+:r+2ySi14_:r_  2y036>l*fH20. 
The  structural  skeleton  is  composed  of  a  group 
of  (Si,Al)04  tetrahedra  of  which  the  summits, 
occupied  by  0,  are  common  to  two  tetrahedra.  A  close 
analogy  between  stilbite  and  heulandite  is  pointed  out. 


L.  S.  T. 


Harmotome.  J.  Sekanina  and  J.  Wyart  (Bull. 
Soc.  Prang.  Min.,  1937,  60,  139 — 145). — A  Laue 
diagram  of  harmotome  from  Strontian,  Argyllshire, 
gives  a  9*80,  b  14*10,  and  c  8*66  A.;  a:b:c  = 
0*695  :  1  :  0*614  with  p  55°  10';  space-group  C ^  = 
P|l  or  Cl  =  P24;  d  is  2*450.  Chemical  analyses  are 

summarised  and  give  the  formulae  Ba2Al4Sils032,12H20 
or  (Na,K)*Ba2Al4+xSi12_*032,12H20.  A  close  relation¬ 
ship  between  harmotome  and  stilbite  cannot  now  bo 
maintained.  L.  S.  T. 


Structural  environment  of  the  Bendigo  gold¬ 
field.  J.  B.  Stone  (Econ.  Geol.,  1937,  32,  867 — 
895). — The  mineralogy  and  structure  of  the  quartz 
reefs  and  the  genesis  of  the  ore  are  also  discussed. 

L.  S.  T. 

Sedimentary  deposits  of  copper,  vanadium- 
uranium,  and  silver  in  south  western  United 
States.  R.  P.  Pischer  (Econ.  Geol.,  1937,  32,  906 — 
951). — Various  widely -spread  deposits  are  described 
and  their  genesis  is  discussed.  L.  S.  T. 

Eruptive  rocks  of  Zlatibor,  Yugoslavia,  and 
their  relations  with  the  crystalline  schists  and 
sedimentary  environment.  S.  Pavlovitch  (Bull. 
Soc.  Prang.  Min.,  1937,  60,  5 — 137). — A  geological, 
mineralogical,  and  chemical  study  of  the  cherzolites 
and  serpentines,  gabbros,  and  dolerites  which  con¬ 
stitute  the  different  types  of  eruptive  rocks  of  the 
Zlatibor  massif.  The  relationships  of  the  mineral 


deposits  of  giobertite  (MgC03)  and  chromite  to  these 
rocks  are  discussed.  The  cryst.  schists,  which  consist 
of  orthoamphibolites  and  para-gneiss,  are  described. 
Numerous  chemical  analyses  are  recorded.  L,  S.  T. 

Characteristics  of  sepiolite  from  Ampandan- 
drava,  Madagascar.  Formula  of  the  sepiolites. 
H.  Longchambon  (Bull,  Soc.  Frang.  Min.,  1937,  60, 
232 — 276;  cf.  A.,  1937,  I,  432). — X-Ray  data  are 
recorded  for  the  natural  mineral.  Changes  in  struc¬ 
ture  on  heating  to  1200°  have  been  followed  by  means 
of  diffraction  photographs.  Dilatome trie-temp,  and 
dehydration- temp,  curves  are  recorded  and  inter¬ 
preted.  The  chemical  formula  of  the  sepiolites  is 
discussed,  and  Si4011(MgH2)3,H20(H20)n  or 
(Si4011)3Mg8H2,3H20(H20)n  is  proposed.  L.  S.  T. 

Two  new  pyroxenes  in  the  system  clino- 
enstatite-clinoferrosilite-diopside-hedenbergite. 
W.  A.  Deer  and  L.  R.  Wager  (Min.  Mag.,  1938,  25, 
15 — 22). — Analyses  of  two  monoclinic  pyroxenes, 
separated  from  the  gabbro  at  Kangerdlugssuak,  E. 
Greenland,  show  much  PeO  (25*13  and  31*54%)  with 
low  sesquioxides  (A1203  2*25  and  5*24,  Pe203  4*72  and 
3*74%).  The  formula*  deduced  are  : 

(Mg,FeIT,Pem,Ca,Mn,Na)2.1[(Si,  Al,Ti)203], 
(Mg,PeTI,PeIII,Ca,Mn,Na,K,TiAl)2[(Si,Al)206]. 
These  are  plotted  with  some  earlier  analyses  on  tri¬ 
angular  diagrams  (FeSi03-MgSi03-CaSi03)  to  show 
the  variation  of  the  optical  data  with  chemical 
composition.  L.  J.  S. 

Review  of  data  of  Mg-Fe-clinopyroxenes. 
N.  F.  M.  Henry  (Min.  Mag.,  1938,  25,  23—29).— 
The  identification  of  clinoenstatite  and  clinohypers- 
thene  in  igneous  rocks  has  often  been  based  on  inclined 
optical  extinction  (but  this  may  be  shown  by  chance 
sections  of  orthorhombic  crystals),  and  reported 
occurrences  are  doubtful,  except  in  meteorites  and  in 
artificial  products  (cf.  A.,  1935,  447;  1936,  49). 

L.  J.  S. 

Pebbly  structure  of  the  phosphatic  chalks  of 
the  North  of  France,  and  their  multiple  origin. 
L.  Cayeux  (Compt.  rend.,  1938,  206,  392 — 394). — 
Different  causes  of  the  pebbly  structure  are  reviewed. 

A.  J.  E.  W. 

Lherzolites  in  the  course  of  serpentinisation 
in  the  Lorraine  Vosges.  (Mme.)  E.  J£r£otne 
(Compt.  rend.,  1938,  206,  441 — 443). — Mineralogical 
and  chemical  analyses  are  given.  A,  J.  E.  W. 

Identification  of  gems  by  irradiation  with 
ultra-violet  light.  O.  Holstein  (Deuts.  Gold- 
schmiede-Ztg.,  1936,  39,  150 — 151;  Chem.  Zentr., 
1936,  i,  4949). — Aquamarine,  gold  beryl,  rose  beryl, 
chrysoberyl,  chrysolyte,  kunzite,  emerald,  topaz,  and 
tourmaline  may  be  identified  by  means  of  their 
fluorescence  colours.  White  zircons  are  discoloured 
by  irradiation.  J.  S.  A. 

Production  of  synthetic  gems.  E.  H.  Kraus 

(Arner.  Min.,  1937,  22,  206). — A  description  of  certain 
phases  of  manufacturing  processes,  and  the  charac¬ 
teristic  properties  of  synthetic  ruby,  sapphire,  spinel, 
and  emerald.  L.  S.  T. 

Meteorites  of  Nassirah,  New  Caledonia.  A. 
Lacroix  (Bull.  Soc.  Prang.  Min.,  1937,  60,  226 — 
229). — Descriptive.  L.  S.  T. 
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Continuous  spectrum  of  hydrogen.  1ST.  D. 
Smith  (J.  Opt.  Soc.  Amer.,  1938,  28,  40 — 15). — 
Conditions  for  max.  intensity  of  tho  continuous 
spectrum  of  H2  have  been  investigated.  The  con¬ 
struction  of  a  H2  tube  superior  in  intensity  to  tho  C 
arc  for  XX  <2924  a.  is  described.  0.  D.  S. 

Measurements  on  the  forbidden  P~P  series  of 
the  Li  I  spectrum  in  the  carbon  arc.  It.  Siksna 
(Proc.  K.  Akad.  Wetensch.  Amsterdam,  1938,  41, 
253 — 263). — XX  and  relative  intensities  of  three  P-P 
lines  are  recorded;  no  appreciable  shift  of  the  lines 
in  the  arc  is  observed.  Microphotometer  traces  show 
the  lines  to  be  asymmetric,  tho  asymmetry  being 
greater  for  the  higher  members  of  the  series. 

A.  J.  E.  W. 

High-pressure  afterglow  in  nitrogen.  J.  Kap¬ 
lan  (Physical  Rev.,  1936,  [ii],  50,  384— 385).— As 
pressure  is  increased,  the  Goldstein-Kaplan  bands  in 
tho  discharge  which  originate  on  v'  =  1  increase  in 
intensity  relatively  to  thoso  originating  on  v’  =  0. 
The  enhancement  on  the  v'  =  1 .  level  appears  to 
be  duo  to  the  increased  no.  of  collisions  between 
metastable  X  mols.  with  increased  pressure.  This 
indicates  a  mechanism  from  which  X  afterglows 
derive  their  long  lives.  L.  S.  T. 

Two  afterglow  phenomena  in  nitrogen.  J. 
Kaplan  (Physical  Rev.,  1936,  [ii],  50,  390). — Tho 
after-glow  phenomena  reported  indicate  that  the 
most  probable  origin  of  the  auroral  spectrum  lies  in 
an  excitation  of  “  auroral  ”  active  X.  L.  S.  T. 

(A)  Isotope  shift  in  the  spectrum  of  magnesium 
Mg  i.  (B)  Structure  of  the  33D  terms  of  mag¬ 
nesium  Mg  i.  K.  W.  Meissner  (Ann.  Physik, 
1938,  [v],  31,  505 — 517,  518— 521).— (a)  Tho  fine 
structure  of  tho  Mg  arc  lines  from  8S00  to  3800  a. 
has  been  measured  by  an  interferometric  method 
using  as  source  a  Mg  at.  beam  excited  by  electron 
collision.  XX'  accurate  to  di 0*0005  A.  are  tabulated. 
In  the  strongest  lines  of  the  i  and  n  normal  scries  of 
the  singlet  system  three  components  corresponding 
with  the  isotopes  Mg  24,  25,  26  are  observed.  Tho 
term  isotope  shifts  of  the  3XP  terms  and  some  XD  terms 
are  calc. 

(b)  The  33D  term  of  Mg  i  is  partly  reversed  Z>2> 
D^>DX  and  tho  splittings  aro  abnormally  small 
compared  with  thoso  of  the  3P  terms,  D2-D 3, 
0*017  cmrx,  D$-Dv  0*012  cm.*1  Two  of  the  theoret¬ 
ical  three  satellites  have  been  observed.  0.  D.  S. 

Active  nitrogen.  D.  B.  McXeill  (Phil.  Mag., 
1938,  [vii],  25,  471— 475).— XaCl,  KC1,  or  LiCl 
coated  on  the  inner  wall  of  a  discharge  tube  con¬ 
taining  X2,  through  which  a  discharge  was  passed, 


became  discoloured.  Tho  XH  band  was  observed 
in  the  spectrum  of  the  discharge.  The  persistence  of 
the  XH  band  spectrum  in  a  H  discharge  containing 
X  may  be  duo  to  formation  of  tho  stable  ion  XH~. 

H.  J.  E. 

Hyper  fine  structure  of  the  aluminium  spark 
line  2669*2  A.  R.  Ritsc m  (Physikal.  Z.,  1938,  39, 
287—288). — The  hyperfine  structure  of  tho  A1  spark 
lino  at  2669*2  a.  has  been  reinvestigated.  Thore  are 
three  components,  tho  intensity  of  which  decreases 
in  tho  direction  of  longer  X.  A.  J.  M. 

Influence  of  ammonium  chloride  on  the  emis¬ 
sion-spectral  lines  of  a  metal  during  the  passage 
of  a  spark  between  a  positive  electrode  and  an 
electrolyte.  P.  Joltbois  (Z.  anorg.  Chem.,  1938, 
236,  121— 123).— Addition  of  XH4C1  to  a  solution 
containing  Mn  causes  a  marked  increase  in  the  in¬ 
tensity  of  the  line  2798*3  a.  F.  J.  G.  . 

Relative  /-values  for  lines  of  Fe  I  and  Ti  I. 
R.  B.  King  and  A.  S.  King  (Astrophys.  J.,  1938,  87, 
24 — 39). — Vais,  for  115  lines  in  29  multiplets  of  Fe  i 
between  2912  and  5455  a.  and  for  227  lines  in  66 
multiplets  of  Ti  i  between  3123  and  6743  A.,  derived 
from  measurements  on  electric  furnace  absorption 
spectrograms,  aro  recorded.  All  the  lines  arise  from 
the  lowest  terms  in  tho  atoms,  ranging  in  excitation 
potential  from  0  to  1*5  v.  for  Fe  I  and  from  0  to  2*5  v. 
for  Ti  i.  L.  S.  T. 

Third  spark  spectrum  of  krypton.  A. 

Balankeswaraeao  and  S.  G.  Kbishnamurtt 
(Current  Sci.,  1938,  6,  329). — Tho  fundamental 
multiplets  bs^P-op^D  and  5$iP~bpiP  in  Kr  rv  were 
located  in  the  spectrum  obtained  by  passing  highly  - 
condonsed  discharges  through  Kr  gas.  The  5s,  5p, 
and  a  no.  of  md  terms  have  been  evaluated. 

L.  S.  T. 

Determination  of  the  relative  transition  prob¬ 
abilities  in  the  spectrum  of  cadmium.  L.  S. 
Ornsteen,  J.  P,  A.  van  Hexgstum,  and  H.  Brinkman 
(Phj  'sica,  1938,  5,  145 — 152). — Photographic  measure¬ 
ments  of  the  relative  intensities  of  the  principal  Cd 
lines,  produced  in  a.c.  and  d.c.  arcs,  aro  recorded. 
Relative  vals.  of  the  Einstein  transition  probabilities 
aro  deduced,  assuming  tho  arcs  to  be  Boltzmann 
radiators;  good  agreement  is  obtained  for  different 
d.c.  arcs,  and  for  a.c.  arcs  in  different  phases,  showing 
tho  emission  mechanism  to  be  thermal  in  character. 
In  the  mzD-5zP  multiplets  the  agreement  with  the 
sum  rule  for  intensities  is  good,  but  deviations  are 
observed  in  the  vizS-5zP  triplets.  A.  J.  E.  W. 

Absorption  spectrum  of  the  diatomic  anti¬ 
mony  molecule  (Sb2).  S.  M.  Xatjd£  (S.  African 
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J.  Sci.,  1935,  32,  103 — 112). — Absorption  bands  at 
XX  2200 — 2318  a.  and  at  XX  2S42 — 3315  a.  were 
observed,  115  bands  in  tho  latter  system  being 
analysed.  The  isotope  effect  for  121Sb  and  123Sb  was 
observed.  Cir.  Abs.  (e) 

Spectra  of  iodine  v  and  iodine  Vi.  S.  G.  Krish- 
namurty  and  R.  Sanjivarao  (Current  Sci.,  1938,  6, 
329). — Tho  spectrum  of  a  highly  condensed  discharge 
through  I  vapour  in  narrow  capillary  tubes  has  a 
prominent  pair  of  lines  apparently  duo  to  I  v  in  tho 
region  3200 — 2400  a.  Tho  intervals  5p22Du — 2D2i 
and  5p“Pj — 2Pl4  are  3073  and  3328  cm.4,  respectively. 
Many  terms  due  to  5 py  6p;  5p2y  5d ,  and  65  configur¬ 
ations  were  identified.  The  largest  term  5p2Fk  gave 
an  ionisation  potential  of  31*6  v.  for  I  v.  Thirteen 
terms  due  to  I  VI  wero  identified.  L.  S.  T. 

Spectrum  of  Ce  iv.  R.  J.  Lang  (Physical  Rev., 
1936,  [ii],  50,  397). — 20  energy  levels,  including  2 
members  of  tho  F  series,  have  been  found. 

L.  S.  T. 

Magnetic  moments  of  1SJEu,  ^pSu,  ^JRe,  ’fJRe, 
J|Rr,  and  ®JBr.  T.  Schmidt  (Z.  Physik,  1938,  108, 
408—420). — These  are  calc,  from  the  hyperfine 
structures  of  the  corresponding  spectra.  A  table  is 
given  of  all  the  known  nuclear  magnetic  moments  to 
date.  L.  G.  G. 

Sparking  potential  of  mercury  vapour.  F.  L. 
Jones  and  W.  R.  Galloway  (Proc.  Physical  Soc., 
1938,  50,  207 — 212). — A  detailed  account  of  investig¬ 
ations  previously  reported  (cf.  A.,  1937,  I,  54). 

N.  M.  B. 

Factors  influencing  the  sparking  potential  in 
mercury  vapour.  E.  J.  Lawton  and  K.  H.  King- 
don  (Physical  Rev.,  1936,  [ii],  50,  1095). — The  spark¬ 
ing  potential  between  closo  Ni  electrodes  in  Hg 
vapour  at  0*002  mm.  is  reduced  15-fold  by  a  few 
min.  bombardment  of  one  electrode  with  2000-v. 
positive  ions.  The  reduction  oc  time  of  bombard¬ 
ment  and  ion  voltage.  A  4-fold  reduction  also  occurs 
after  an  electron  current  of  several  amp.  has  been 
passed  between  the  electrodo  and  a  BaO  cathode. 
Both  effects  aro  destroyed  by  sparking  tho  electrodes 
soveral  times  at  high  voltages.  L.  S.  T. 

Radial  inhomogeneity  of  the  radiation  emitted 
in  the  contracted  mercury  arc.  E  Fischer  and 
H.  Konig  (Physikal.  Z.,  1938,  39,  313— 316).— Tho 
distribution  of  light  intensity  of  the  lines  2699  and 
2537  a.  of  the  Hg  arc  (1*5  atm.),  and  of  the  con¬ 
tinuous  radiation  at  3300  a.  and  2804 — 2904  a.,  has 
been  examined  in  connexion  with  the  diameter  of 
the  arc.  A.  J.  M. 

Hyperfine  structure  and  wave-length  of  the 
infra-red  Hg  1 61P-71S  line.  M.  H.  M.  Hunt  and 
J,  S.  Campbell  (Physical  Rev.,  1936,  [ii],  50,  397). — 
The  hyperfine  structure  of  the  Hg  arc  line  10,140  A. 
has  beon  photographed  with  a  Fabry-Perot  inter¬ 
ferometer  at  mirror  separations  ranging  from  10  to 
60  mm.  Tho  total  magnetic  separations  of  199Hg 
and  201Hg  in  6XPX  aro  185  and  171,  respectively.  The 
principal  components  duo  to  ^Hg  and  ^Hg  show 
a  relative  shift  of  17.  6XP  has  a  shift  of  approx. 
12  between  consecutive  even  isotope  levels.  The 


strongest  component  of  20XHg  is  10,139*881  a.,  with 
10,139*811  a.  as  tho  centre  of  gravity.  L.  S.  T. 

Intensity  measurements  in  hyperfine  structure 
of  the  mercury  line  6ZP2-7ZS1  (X  =  5461  A.)  in  ab¬ 
sorption.  H.  C.  Burger  and  P.  H.  van  Cittert 
(Physica,  1938,  5,  177 — 187). — Wave-no.  differences 
and  intensities  of  tho  hyperfine  structure  components 
have  been  measured  using  a  Gehrcke  and  Lau  inter¬ 
ference  spectrograph.  Schuler’s  interpretation  of  tho 
structure  of  the  central  components  is  slightly 
modified  to  account  for  observed  intensities  (cf.  A., 
1931,  993).  Tho  centres  of  gravity  of  tho  199  and 
201  isotope  lines  coincide  with  those  of  tho  198  and 
200  isotope  lines,  respectively.  A.  J.  E.  W. 

Measurements  of  reversal  and  emission  of 
electrically  excited  thallium  vapour.  G.  Kurz 
(Ann.  Physik,  1938,  [v],  31,  473 — 496). — Measure¬ 
ments  of  omission  and  reversal  of  the  72£1/2  ->  62P1/2 
and  l2Sl!2  ->  62P3/2  T1  lines  have  been  made  at 
pressures  from  3  X  10~5  to  3  X  104*  Torr  and  current 
strengths  from  12  to  1250  ma.  Reversal  measure¬ 
ments  give  vals.  of  the  excitation  temp.  2650— 
3800°  K.  and  a  distribution  of  atoms  among  the  three 
states  discussed  :  72£1/2  1  X  10-4  total  atoms,  62P1/2 
50 — 66%,  62P3/2  34 — 50%.  This  distribution  corre¬ 
sponds  with  excitation  temp,  about  13,400°.  There  is 
no  statistical  equilibrium.  From  emission  measure¬ 
ments  ionisation  is  shown  to  tako  place  to  about 
60%  of  tho  T1  atoms.  0.  D.  S. 

Solar  radiation  at  2100  a.  Y.  H.  Regener 
(Naturwiss.,  1938,  26,  141 — 142). — Three  balloon 
ascents  with  special  registering  apparatus  to  heights 
of  about  25  km.  did  not  show  the  existence  of  solar 
radiation  of  X  2100  a.  A.  J.  M. 

Excitation  of  emission  lines  in  late-type  vari¬ 
ables.  A.  D.  Thackeray  (Astrophys.  J.,  1937,  86, 
499 — 508). — Twelve  bright  lines  in  Me  variables  are 
attributed  to  resonanco  excitation,  chiefly  by  lines  in 
the  ultra-violet;  e.g.,  the  Mg  n  line  2795  a.  excites 
the  observed  emission  lines  4202,  4308,  and  3852  of 
Fe,  and  the  Mg  n  line  2S02  a.  excites  the  Ti  line 
4372  a.  Five  other  lines  are  attributed  to  intercom¬ 
bination  lines  of  Fe  n.  The  Mg  n  lines  can  bo  excited 
by  chemiluminescence  in  the  formation  of  H2,  tho 
most  abundant  mol.  L.  S.  T. 

Stark  resolution  of  hydrogen  lines  in  the 
spectra  of  white  dwarf  stars,  J.  M.  Ramberg 
(Naturwiss.,  1938,  26,  140 — 141). — Investigation  of 
tho  spectrum  of  the  nowly  discovered  white  dwarf 
star  (No.  398  in  tho  “  Catalogue  of  Proper  Motion 
Stars  ”)  shows  that  it  is  of  the  spectral  type  A  o. 
The  Hy,  H5,  and  H*  lines  are  considerably  widened 
and  diffuse.  Balmer  lines  of  higher  term  no.  have 
disappeared.  The  intensity  in  the  ultra-violet  is  very 
high.  Tho  H  lines  show  a  Stark  splitting. 

A.  J.  M. 

First  positive  group  of  nitrogen  in  the  spec¬ 
trum  of  the  Finsler  comet  (1937,  /).  J.  Gauztt 
(Compt.  rend.,  193S,  206,  492—494;  cf.  A.,  1938,  I, 
166). — The  observed  band-heads  are  recorded,  and 
the  excitation  of  the  group  by  absorption  of  solar 
radiation  is  discussed.  A.  J.  E.  W. 
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Spectroscopic  and  spectrophotometric  observ¬ 
ations  of  the  comet  Finsler  (1937,  /).  A,  Colace- 
vich  (Atti  R.  Accad.  Lincei,  1937,  [vi],  26,  227 — 
232).  0.  J.  W. 

Unidentified  interstellar  lines  in  the  yellow 
and  red.  P.  W.  Merrill  and  0.  C.  Wilson  (Astro- 
phys.  J.,  1938,  87,  9 — 23). — Six  lines  in  the  region 
5780 — 6614  a.  are  discussed.  Their  widths  make  an 
at.  origin  improbable.  L.  S.  T. 

Fundamental  arc  series  in  sodium  and  its 
presence  in  the  sun.  P.  Rood  and  R.  A.  Sawyer 
(Astrophys.  J.,  1938,  87,  68 — 71).— The  infra-red  arc 
spectrum  of  Na  has  been  photographed  and  measured 
with  a  thermopile  as  far  as  12,679  a.  (3 2D — 52F°). 
Five  new  members  of  the  2D2F°  series  in  Na  I  have 
been  measured.  This  series  is  probably  present  in 
the  sun.  New  vals.  for  the  2F°  terms  are  given,  and 
three  members  of  the  42S— 52P°  series  have  been 
observed  for  the  first  time.  L.  S.  T. 

Temperature  in  the  solar  reversing  layer  de¬ 
rived  from  titanium  lines.  R.  B.  King  (Astro¬ 
phys.  J.,  1938,  87,  40 — 44). — A  comparison  of  the 
equiv.  widths  of  solar  Ti  I  lines  with  laboratory 
gf-v als.  gives  a  mean  temp,  of  4400°  k.  L.  S.  T. 

Spectrum  of  the  aurora  of  25  January,  1938. 
J.  Dufay  and  J.  Gauzit  (Compt.  rend.,  1938,  206, 
619 — 621). — The  aurora  showed  the  presence  of  bands 
duo  to  the  first  positive  system  of  N2,  and  of  two  red 
lines  of  considerable  intensity  compared  with  that  of 
the  green  line.  Lines  6523,  6450,  6390,  6128,  and 
5840  a.  (?)  were  observed.  R.  S.  B, 

Effect  of  chemical  combination  on  the  Iia  1>2 
line  of  sodium.  N.  G.  Johnson  (Physical  Rev., 
1938,  [ii],  53,  434 — 435). — -Using  a  tube  for  secondary 
fluorescence  X-rays  connected  with  a  high-vac. 
.spectrograph,  a  minute  displacement  to  shorter  XX 
has  been  detected  for  the  Xali2  line  which  appears  as 
an  unresolved  doublet.  Displacement  measurements 
for  14  compounds  of  Na  arc  tabulated.  N.  M.  B. 

La  and  Z,p  lines  of  elements  ggGe  to'  26Fe  and 
their  compounds  and  alloys.  F.  Gwinner  (Z. 
Physik,  1938,  108,  523 — 540). — Variations  in  in¬ 
tensity  and  shape  of  the  La  and  Lp  lines  and  their 
satellites  for  these  elements  in  their  various  chemical 
compounds  and  alloys  were  examined  with  a  high  - 
vac.  spectrometer.  A  no.  of  new  satellites  were 
found  and  measured.  With  Ge,  Ga,  and  Zn,  La 
and  Lp  are  completely  symmetrical;  with  Fe,  Co, 
and  Ni,  these  linos  aro  much  steeper  on  the  short¬ 
wave  side.  The  general  contour  of  the  lines  and  their 
half  width  are  closely  related  to  chemical  union. 
The  intensity  ratio,  La  to  Lp,  is  the  same  in  both  Fo 
and  Fe203.  Lino  symmetry  is  discussed  in  relation  to 
the  electronic  theory  of  solid  bodies.  H,  C.  G. 

L  emission  and  absorption  spectra  of  thorium, 
and  its  characteristic  levels.  (Mlles.)  Y. 
Cauchois  and  M.  L.  Allais  (Compt.  rend.,  1938, 
206,  344—346). — XX  of  23  emission  lines  in  the 
Lu  in,  and  fm  systems,  and  of  six  absorption  lines 
and  discontinuities,  are  recorded,  and  the  frequencies 
of  the  principal  electronic  levels  are  given. 

A.  J.  E.  W. 


Multiple  ionisation  of  inner  electron  shells. 
F.  K,  Richtmeyer  (Rev.  Mod.  Physics,  1937,  9, 
391 — 402). — A  survey  of  measurements  of  the  satellites 
and  the  breadth  of  X-ray  lines,  and  their  interpret¬ 
ation  on  the  basis  of  multiple  ionisation  by  electron 
collision  and  by  the  Auger  effect.  0.  D.  S. 

Probe  theory  in  gases  at  high  pressures.  F. 
Borgnis  (Ann.  Physik,  1938,  [v],  31,  497—504).— 
The  relation,  for  a  plane  probe  in  a  gas,  between  the 
probe  potential,  probe  current,  and  the  thickness  of 
the  Langmuir  layer  covering  the  probe  is  investigated 
for  pressures  such  that  collisions  occur  between  ions 
and  gas  mols.  within  the  Langmuir  layer,  and  a 
formula  is  deduced.  0.  D.  S. 

Effect  of  a  magnetic  field  on  the  photo-electric 
properties  of  iron.  D.  H.  Loughridge  and  N.  K. 
Olsen  (Physical  Rev.,  1936,  [ii],  50,  389). — Measure¬ 
ments  near  2200  a.  with  a  magnetic  field  of  approx. 
5000  gauss  in  a  saturated  electric  field  >200  v. 
showed  no  change  in  the  emission  of  an  Fe  cylinder, 
coated  with  electrolytically  deposited  Fo,  when  the 
magnetic  field  was  applied.  The  long-  X  limit  is  approx. 
2500  a.  L.  S.  T. 

Contribution  of  the  photo-electric  effect  to  the 
sparking  mechanism  in  the  noble  gases  at  high 
pressures.  A.  A.  Kruithof  and  F.  M.  Penning 
,  1938,  5,  203— 204).— Theoretical. 

A.  J.  E.  W. 

Photo-electric  ionisation  in  the  ionosphere. 
E.  O.  Htjlburt  (Physical  Rev.,  1938,  [ii],  53,  344— 
351). — Mathematical.  The  ionisation  equilibrium  in 
the  various  atm.  gases  is  calc,  from  the  Saha  theory. 
Results  are  discussed  and  compared  with  experimental 
data.  N.  M.  B. 

New  type  of  electret :  photo-electrets.  G. 
Nadjakov  (Physikal.  Z.,  1938,  39,  226—227).— 
A  new  type  of  permanent  polarisation  of  some  di¬ 
electrics  occasioned  by  the  simultaneous  action  of 
light  and  an  electric  field  is  considered.  The  polaris¬ 
ation  is  shown  only  by  dielectrics  which  have  a 
characteristic  photo -conductivity  (e.£.,  S).  The  state 
is  described  as  a  photo-permanent-polarised  state, 
and  the  dielectric  under  this  condition  is  referred 
to  as  a  photo-electret.  A.  J.  M. 

Influence  of  crystal  structure  on  electron  emis¬ 
sion  from  li  218  M  tungsten  wire.  W.  B.  Notting¬ 
ham  (Physical  Rev.,  1936,  [ii],  50,  398 — 399). — A 
discussion  (cf.  A.,  1936,  553).  L.  S,  T. 

Electron  and  limits  to  the  precision  of  electro¬ 
magnetic  field  specifications.  W.  H.  Watson 
(Trans.  Roy.  Soc.  Canada,  1937,  [iii],  31,  HI,  47—55). 
— Mathematical.  The  uncertainty  relations  for  an 
electromagnetic  field  are  applied  to  determine  the 
corresponding  uncertainties  in  the  motion  of  an 
electron  in  the  field.  N.  M.  B. 

Diffusion  of  electrons  in  a  magnetic  field.  J.  S. 
Townsend  (Phil.  Mag.,  1938,  [vii],  25,  459 — 470). 

XT  T  T? 

JtX.  u .  JCj. 

Production  of  pairs  and  Compton  electrons  by 
y-radiation  from  the  bombardment  of  lithium 
by  protons.  L.  A.  Delsasso,  W.  A.  Fowler,  and 
C.  C.  Lauritsen  (Physical  Rev.,  1936,  [ii],  50,  389). — 
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Stereoscopic  cloud  chamber  photographs  have  been 
taken  of  pairs  and  Compton  electrons  ejected  from 
thin  sheets  of  C  and  Pb  by  the  y-radiation  from  Li 
bombarded  by  protons.  Most  of  the  radiation  is 
cone,  in  a  band  or  line  at  approx.  17  m.e.v. 

L.  S.  T. 

u  Phase  focussing  ,F  of  electron  motion  in 
rapidly  changing  electric  fields.  E.  Br^che  and 
A.  Recknagel  (Z.  Physik,  1938,  108,  459 — 482). — 
Theoretical.  The  laws  governing  the  focussing  effects 
observed  when  beams  of  electrons  pass  through 
rapidly  changing  electric  fields  are  examined  and 
compared  with  those  of  ordinary  optics.  H.  C.  G. 

Scattering  and  dissociation  of  slow  ions.  F. 
Wolf  (Ann.  Physik,  193S,  [v],  31,  561 — 568;  cf.  A., 

1937,  I,  542). — Effective  cross-sections  for  the 
processes  H2+  ->  N2  and  N2  L  ->  H2,  He,  He,  and  A 
have  been  measured.  From  the  difference  between 
effective  and  charge-transfer  cross-sections  for  a  no. 
of  collision  processes  of  H2^  and  N2*,  and  empirical 
vals.  of  the  scattering  in  these  processes,  it  is  deduced 
that  the  dissociation  of  these  ions  occurs  to  an 
important  extent  on  collision  with  neutral  mols. 

O.  D.  S. 

Nature  of  the  effect  of  the  sign  of  charge  on 
ions  in  the  C.  T.  R.  Wilson  cloud  condensation 
experiments.  A.  F.  Kip  and  L.  B.  Loeb  (Physical 
Rev.,  1936,  [ii],  50,  392). — Investigations  with  an 
improved  form  of  cloud  chamber  of  the  original  type 
used  by  Wilson  show  that  the  character  of  the 
companion  impurity  mols.  making  up  the  gaseous  ion 
does  not  exert  any  marked  influence  on  the  sign 
preference  in  condensation  by  changing  the  v.p.  of 
the  drop.  Vais,  of  the  expansion  ratios  producing 
cloudy  condensation  in  different  org.  vapours  are 
recorded  and  discussed.  L.-S.  T. 

Nuclear  moments  of  indium.  S.  Millman,  1. 1. 
Rabi,  and  J.  R.  Zacharias  (Physical  Rev.,  1938,  [ii], 
53,  384 — 391).— Results  obtained  by  the  at.  beam 
method  of  zero  moments  are :  nuclear  spin  9/2, 
hyperfine  structure  separation  of  the  normal  2P1/2  state 
0*381  cm.”1,  abs.  magnetic  moment  6*40 d: 0*20  nuclear 
magnetons  calc,  from  measurement  with  high  resolving 
power  of  the  fine  structure  of  the  zero  moment  peaks. 
The  theory  of  this  effect  is  given.  Peaks  arising  from 
the  metastable  2P3/2  state,  lying  2212*6  cm.-1  above  the 
2P1/2  state,  were  found,  and  their  intensity  was  in 
accord  with  quantum  statistics.  N.  M.  B. 

Process  of  discharge  and  ionic  efficiency  in  the 
positive-ray  discharge.  C.  Haeler  (Naturwiss., 

1938,  26,  156). — Electrons  released  from  the  cathode 
by  bombardment  with  positive  ions  are  not  essential 
for  the  mechanism  of  the  positive-ray  discharge.  A 
positive-ray  tube  suitable  as  a  source  of  ions  for  at. 
transformation  experiments  is  described.  A.  J.  M. 

Focussing  and  maximum  energy  of  ions  in  the 
cyclotron.  M.  E.  Rose  (Physical  Rev.,  1938,  [ii], 
53,  392 — 408). — Mathematical.  An  investigation  of 
tho  effect  on  the  motion  of  the  ions  of  the  inhomo¬ 
geneities  of  the  electric  and  magnetic  fields  in  the 
cyclotron.  N.  M.  B. 

Magnetic  and  electrostatic  focussing  in  the 
cyclotron.  R.  R.  Wilson  (Physical  Rev.,  1938, 


[ii],  53,  408 — 420).— Mathematical.  A  quant,  study 
of  the  magnetic  and  electrostatic  focussing  on  the 
basis  of  electric  and  magnetic  field  measurements 
shows  that  the  relative  importance  of  the  two  effects 
depends  on  the  energy  or  path  radius  of  the  circulating 
particles.  Probe  measurements  of  the  height  of  the 
beam  are  correlated  to  the  calculations.  N.  M.  B. 

Stopping  power  of  foils  for  high-speed  deu- 
terons.  L.  J.  Laslett  (Physical  Rev.,  1936,  [ii], 
50,  391). — The  decrease  in  the  range  of  the  beam  of 
deuterons  of  energy  ~  5  X  106  e.v.  from  the  Berkeley 
magnetic  resonance  accelerator  produced  by  the 
interposition  of  different  metallic  foils  (Al,  Cu,  Pt) 
has  been  measured.  L.  S.  T. 

Absolute  values  of  the  electron  drift  velocity 
in  the  rare  gases.  R.  A.  Nielsen  (Physical  Rev., 
1936,  [ii],  50,  386). — Vais,  determined  for  N2  and  the 
rare  gases  have  been  compared  with  those  predicted 
by  the  Compton  mobility  equation.  The  observed 
effects  can  be  accounted  for  only  by  the  occurrence 
of  inelastic  collisions  of  electrons  with  atoms  or  mols. 

L.  S.  T. 

Ruthenium  ammines,  IV.  At.  wt.  of  ruthen¬ 
ium.  K.  Gleu  and  K.  Rehm  (Z.  anorg.  Chem.,  1938, 
235,  352 — 362). — Reasons  are  given  for  the  opinion 
that  “  Ru02  ”  is  a  mixed  oxide  and  that  therefore 
the  accepted  at.  wt.  or  Ru  is  too  high.  From  the 
ratio  [Ru(NH3)5CI]Cl2 :  Ru  the  at.  wt.  has  been  re¬ 
determined  as  101*08±0*05.  F.  J.  G. 

At.  wt.  of  europium.  Analysis  of  europous 
chloride.  G.  P.  Baxter  and  F.  D.  Tuemmler  (J. 
Amer.  Chem.  Soc.,  1938,  60,  602 — 604). — The  prep, 
of  EuC12  is  described;  by  analysis,  the  at,  wt.  of  Eu 
is  151*96.  EuC12  has  dj5”30  4-87.  E.  S.  H. 

Abundance  ratio  of  isotopes  12C  and  13C  in 
diamond.  R.  Freriohs  (Z.  physikal.  Chem.,  1938, 
181,  355 — 358). — Spectrographic  examination  of  C02 
from  diamond  shows  the  latter  to  contain  the  isotopes 
in  the  same  ratio  in  which  they  exist  in  other  forms 
of  C.  F.  L.  U. 

Isotopic  ratio  of  neon.  J.  A.  Vreeswijk,  jun. 
(Physica,  1938,  5,  202;  cf.  Diss.,  Utrecht,  1937). — 
The  isotopic  composition  deduced  spectroscopically, 
using  a  discharge  tube  in  the  end-on  position,  is  in 
accord  with  that  obtained  by  measurements  of  p. 
Inaccurate  results  are  obtained  by  using  a  discharge 
tube  viewed  from  the  side.-  A.  J.  E.  W. 

Mass-spectrographic  determination  of  the 
isotope  abundance  and  at.  wt.  of  rubidium. 
A.  K.  Brewer  (J.  Amer.  Chem.  Soc.,  1938,  60, 
691 — 693). — Rb  from  different  sources  gives  the 
ratio  85Rb/87Rb  =  2*59 — 2*61 ;  the  calc.  at.  wt.  of 
Rb  is  85*46.  In  old  micas  containing  Rb  the  only 
isotope  of  Sr  found  is  87Sr.  The  influence  of  the 
radioactivity  of  87Rb  on  the  at.  wt.  of  Sr  is  discussed. 

E.  S.  H. 

Common  forms  of  the  periodic  system  of  ele¬ 
ments.  A.  von  Antropoff  (Ann.  Guebhard- 
S^verine,  1937,  13,  161 — 174). — The  various  arrange¬ 
ments  of  the  periodic  table  are  discussed,  and  a  new 
form  is  put  forward.  A.  J.  M. 

New  substances  of  high  emanating  power  and 
their  application.  I.  P.  Parchomenko.  II.  F. 
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Behounek  (Coll.  Czech.  Chem.  Comm.,  1938,  10, 
54—59,  60— 65).— I.  Colloidal  Fe(0H)3 .  is  an  un¬ 
suitable  carrier  of  radioactive  substance  as  the 
emanating  power  falls  rapidly.  A  const,  val.  is 
given  by  a  dried  Si02  gel  containing  Ra  with  Fe(OH)3 
together  with  the  hydroxides  of  Mn,  Ni,  Co,  Cr,  Al, 
Zn,  Mg,  Ba,  or  Sr. 

II.  The  Ra-Si02  complexes  retain  their  activity 
over  a  period  of  years.  Loss  of  activity  due  to 
humidity  or  wetting  is  restored  on  drying,  but  con¬ 
tact  with  rubber  must  be  avoided.  F.  It.  G. 

Ionisation  balance  in  the  atmosphere  and  the 
amount  of  radium  emanation.  J.  Clay  and 
L.  J.  L.  Dey  (Physica,  1938,  5,  125— 128).— Atm. 
ionisation  is  caused  by  y-radiation  from  the  soil, 
cosmic  rays,  and  Rn  and  its  decay  products.  Ionis¬ 
ation  due  to  the  first  two  factors  varies  only  slightly, 
amounting  respectively  to  1*6/  and  1*66,7  at 
Amsterdam.  The  Rn  content  has  been  measured  by 
observing  the  ionisation  charge  collected  on  an 
electrometer  system ;  it  varies  with  the  time  of  day 
and  the  weather  conditions,  an  average  val.  being 
230  X  10~18,  with  a  variation  of  ±110  X  10-18, 
Curie  per  c.c. ;  the  corresponding  ionisation  due  to  the 
Rn  and  its  decay  products  is  4*5 ±2*257. 

A.  J.  E.  W. 

Experimental  distribution  of  the  greatest  in¬ 
tervals  between  the  emissions  of  a-particles.  J. 
Brenet  and  H.  Armand  (J.  Phys.  Radium,  1938, 
[vii],  9,  73 — 80). — Two  series  of  automatically 
registered  curves  of  the  emission  of  a-particles  from 
Po  are  discussed  from  the  point  of  view  of  the  greatest 
intervals  between  the  emissions.  W.  R.  A. 

Application  of  the  absorption  method  to  the 
determination  of  the  upper  limits  of  continuous 
[3-ray  spectra.  E.  E.  Widdowson  and  F.  C. 
Champion  (Proc.  Physical  Soc.,  1938, 50, 185 — 195). — 
An  objective  method  of  treating  absorption  data  to 
obtain  the  most  reliable  val.  for  the  upper  limit  of 
continuous  (3-ray  spectra  is  described.  The  effect  of 
geometrical  conditions,  change  of  source  intensity, 
and  source  thickness  on  the  absorption  curve  and 
apparent  upper  limit  is  discussed.  Feather’s  empirical 
equation  connecting  range  R  and  energy  E  of  (3-rays, 
corr.  in  accordance  with  recent  data,  is  R  —  0*53677 
—  0*165.  The  method  was  applied  to  results 
obtained  for  Ra-77  and  Th-G  and  to  the  [3-ray  spectra 
of  27Mg,  31  Si,  and  76As,  and  gave  vals.  in  good  agree¬ 
ment  with  those  obtained  by  other  methods. 

N.  M.  B. 

Determination  of  the  specific  charge  of  p-p ar¬ 
ticles.  C.  T.  Zahn  and  A.  H.  Spees  (Physical  Rev., 
1938,  [ii],  53,  357—365;  cf.  A.,  1937,  I,  595).— A 
modified  Bucherer-Neumann  method  of  determining 
efm  for  (3-particles  is  described.  The  behaviour  of 
electrons  in  crossed  fields  inside  a  shallow  condenser 
is  discussed.  A  semi-graphical  procedure  is  given 
for  determining  the  shape  and  intensity  of  the  peaks 
observed  by  the  Geiger  counter  as  the  voltage  on  the 
condenser  is  varied.  N.  M.  B. 

Heavy  (3-particles  ?  0.  T.  Zahn  (Physical  Rev., 
1938,  [ii],  53,  431 — 432). — A  mathematical  analysis 
of  the  modified  and  of  the  original  unmodified 
Bucherer-Neumann  experiments  (cf.  preceding  ab¬ 


stract)  indicates  that  the  ordinary  interpretation  of 
such  experiments  cannot  be  justified.  Further 
considerations  on  this  basis  opposing  the  existence 
of  heavy  (3 -particles  are  given.  N.  M.  B. 

Specific  charge  of  disintegration  electrons 
from  radium-E.  C.  T.  Zahn  and  A.  H.  Spees 
(Physical  Rev.,  1938,  [ii],  53,  365— 373).— A  more 
accurate  investigation  of  results  previously  reported 
(cf.  A.,  1937,  I,  595)  using  an  improved  method  (cf. 
preceding  abstract)  is  described.  The  central  peak 
was  so  sharp  that  it  could  be  located  to  within  0*1% 
of  the  voltage  at  the  peak.  The  final  corr.  val.  of 
e/m  agreed  with  the  theory  of  relativity  to  within 
1*5%.  Results  do  not  support  the  hypothesis  of 
“  heavy  electrons.”  N.  M.  B. 

Complete  detection  of  (3-particles.  S.  0.  Cur¬ 
ran  (Phil.  Mag.,  1938,  [vii],  25,  393— 416).— The 
conditions  for  operating  a  Geiger  counter  for  high 
efficiency  in  detection  are  described.  It  is  desirable 
to  work  with  the  case  at  a  negative  potential  with 
respect  to  the  point.  H.  J.  E. 

Scattering  of  fast  (3-particles  in  nitrogen.  I. 
E.  G.  Stepanova  (Physikal.  Z,  Sovietunion,  1937, 
12,  550 — 560). — The  single  scattering  of  (3-particles 
from  Ra-C  (energy  ranges  200 — 1100  e.kv.  and 
1500 — 3000  e.kv.)  in  N2  has  been  investigated.  The 
distribution  curve  of  scattered  (3-particles  against 
scattering  angle  lies  well  above  that  calc,  by  Mott’s 
method,  especially  for  the  greater  energy  range. 
In  the  lower  range  the  effective  cross-sections  are 
approx,  twice  as  great  as  the  theoretical  vals.,  and 
for  the  upper  range  12  times  as  great.  The  dis¬ 
crepancy  is  affected  not  only  by  energy  difference, 
but  also  by  scattering  angle.  A.  J.  M. 

Excitation  of  y-rays  by  neutrons.  H.  Inter¬ 
action  of  neutrons  with  protons.  S.  Kikuchi, 
K.  Fushimi  and  H.  Aoki  (Proc.  Phys. -Math.  Soc. 
Japan,  1936,  18,  35 — 49). — The  cross-section  for  the 
process  of  interaction  of  a  proton  and  a  neutron  was 
between  0*36  and  1*0  X  10~25  sq.  cm. 

Ch.  Abs.  (e) 

Wave-length  of  secondary  y-radiation  accom¬ 
panying  anomalous  absorption  of  hard  y-rays. 
K.  T.  Tung  (Sci.  Rep.  Nat.  Tsing  Hua  Univ.,  1935. 
3,  85 — 93). — The  absorption  coeff.  of  the  secondary 
y-radiation  associated  with  the  anomalous  absorption 
ofTh-C"  y-rays  was  determined  for  the  scattering  angle 
120°  for  Al,  Zn,  Sb,  and  Pb.  A  deduced  from  the 
absorption  coeff.  was  25*4  X  for  Al  and  Zn.  For  Sb 
and  Pb  there  was  a  harder  component  of  A  13*8  X. 
The  soft  and  hard  components  were  attributed  to 
positron  and  electron  annihilation  and  to  continuous 
X-rays  produced  by  scattered  electrons  and  positrons, 
respectively.  Oh.  Abs.  (e) 

Nuclear  selection  rules.  C.  D.  Ellis  (Proc. 
Physical  Soc.,  1938,  50,  213— 216).— An  investigation 
of  the  intensity  of  a  3*2  m.v.  y-ray  regarded  as 
emitted  in  the  disintegration  Th-C'"  ->  Th-Pb,  by 
comparing'  the  no.  of  recoil  protons  from  D2  with 
those  due  to  the  2*62  m.v.  y-ray,  indicates  that  1 — 3 
quanta  of  the  harder  ray  are  emitted  for  every  100 
quanta  of  the  2*62  m.v.  ray.  This  result  supports 
the  view  that  experimental  spin  vals.  capable  of 
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consistent  use  in  different  sets  of  selection  rules  can  be 
assigned  to  the  various  nuclear  states.  N.  M.  B. 

Emission  of  neutrons  from  argon,  chlorine, 
aluminium,  and  some  heavier  elements  under 
a-particle  bombardment.  E.  Pollard,  H.  L. 
Schultz,  and  G.  Brubaker  (Physical  Rev.,  1938,  [ii], 
53,  351—356;  cf.  A.,  1937,  I,  107).— The  emission  of 
neutrons  from  Cl,  A,  Sc,  Ti,  Mn,  and  Fe  under 
a-particle  bombardment  is  established.  The  yield 
from  A  is  large,  and  consists  of  two  groups,  the 
larger  being  associated  with  an  energy  change  of 
— 5* 64:1*0  m.e.v.  Excitation  curves  and  nuclear 
radii  are  discussed  in  relation  with  experimental 
data.  N.  M.  B. 

Absorption  of  slow  neutrons  in  boron  and 
lithium  and  the  1/v  law.  F.  Norling  and  R. 
Fleischmann  (Z.  Physik,  1938,  108,  483 — 490). — 
Attenuation  coeffs.  (xB  and  >LI  are  measured  for 
parallel  neutron  radiation  of  various  energies.  The 
relation  between  ulb  and  is  linear  within  experi¬ 
mental  error  and  over  an  extended  energy  range  the 
ratio  of  the  mass  absorption  coeffs.  is  5*5,  and  tho 
absorption  cross-sections  8-6.  L,  G.  G. 

Absorption  of  C-neutrons  in  silver,  cadmium, 
and  boron  at  different  temperatures.  A.  I. 
Letpunski  and  L.  Ruslnov  (Physikal.  Z.  Sovietunion, 
1937,  12,  561 — 578). — The  absorption  of  G- neutrons 
in  Ag,  Cd,  and  B  was  investigated  with  Ag  as  detector, 
and  for  B  with  a  B-lined  ionisation  chamber  as  de¬ 
tector.  Tho  neutrons  passed  through  liquid  H2,  or 
paraffin  wax  at  20*4°,  77°,  and  300°  K.,  H20  at  300°  K., 
or  paraffin  oil  at  463°  K.  The  results  agree  with  the 
hypothesis  that  (7-neutrons  have  chiefly  thermal 
energy,  but  tho  onergy  distribution  deviates  from 
Maxwell’s  law,  particularly  at  low  temp.  The  results 
also  agree  with  tho  theoretical  1/v  law  for  the  absorp¬ 
tion  of  slow  neutrons  in  B  and  Ag.  A.  J.  M. 

Heavy  electron  spectra.  A.  H.  Compton  (Physi¬ 
cal  Rev.,  1938,  [ii],  53,  431). — Calculations  support 
the  viow  that  Jauncey’s  “  heavy  electron”  spectral 
image  (cf..  A.,  1938,  I,  168)  is  that  duo  to  electrons 
once  scattered  by  the  lower  plate  of  the  volocity 
selector.  N.  M.  B, 

Radioactivity  produced  in  scandium  by  fast 
neutrons.  W.  E.  Bubcham,  M.  Goldhaber,  and 
R.  D.  Hill  (Nature,  1938,  141,  510). — Bombardment 
of  Sc  with  14  m.e.v.  neutrons  from  Li  bombarded 
with  950  kv.  deuterons  gives  the  52  and  4  hr.  periods 
with  similar  initial  intensities,  and  tho  emission  of 
positrons.  This  confirms  the  viow  that  theso  periods 
must  both  be  ascribed  to  44Sc  and  not  to  44Sc  and 
^Sc  as  maintained  previously,  and  that  the  44Sc 
nucleus  exists  in  two  isomeric  forms  of  these  half- 
lives,  respectively.  Tho  radioactivity  observed  by 
Gentner  (A.,  193S,  I,  170)  and  ascribed  to  43Sc  in  a 
(y,  2 n)  reaction  should  bo  attributed  to  44Sc  in  a 
(y,  n)  reaction.  L.  S.  T. 

Slow  neutron  disintegration  of  ®Li  and  tbe 
disintegration  mass  scale.  M.  S.  Livingston  and 
J.  G.  Hoffman  (Physical  Rov.,  1936,  [ii],  50,  401). — 
Using  slow  neutrons  from  Rn  -f-  Be  the  reaction 
GLi  +  hi  4He  +  3H  has  been  studied.  The  range 
of  the  3H  is  5-73  4:0*05  cm.  under  standard  con¬ 


ditions.  Tho  total  energy  released  is  4*674:0*05 
m.e.v.  Tho  val.  derived  for  the  quantity  22H — 4He 
is  23*584:0*10  m.e.v.,  which  lies  between  recent 
mass-spoctroscopic  vals.  Corr.  masses  for  hiy  4H,  2H, 
3H,  3He,  4He,  6Li,  and  7Li  are  given.  L.  S.  T. 

Production  of  13N.  R.  B.  Roberts  and  N.  P. 
Heydenburg  (Physical  Rev.,  1938,  [ii],  53,  374 — 
378). — The  reactions  12C  +  1H->  13N  +  hv  and 
12C  -f  2H->  13N  +  hi  (cf.  Hafstad,  A.,  1935, 1297)  were 
investigated  and  tho  abs.  yield  of  positrons  measured 
for  various  voltages.  The  proton  capture  reaction 
shows  a  single  resonance  of  30  kv.  half  width  at 
450  kv.  which  is  compared  with  the  Li  and  F  reson¬ 
ance  voltage  scalo  (cf.  A.,  1936,  1313).  A  calculation 
of  tho  yield  of  33N  in  the  proton  reaction  from  the 
yield  of  neutrons  in  the  deuteron  reaction  (cf.  Arnaldi, 
A.,  1937,  I,  438)  is  made  by  comparison  of  the 
positron  yields  of  the  two  reactions,  but  the  evidence 
sought  for  K  electron  capture  by  the  13N  nucleus  is 
inconclusive.  N.  M.  B. 

Absorption  of  ultra-radiation  in  various  sub¬ 
stances  by  counter-tube  coincidences.  A.  Sitt- 
kus  (Z.  Physik,  1938,  108,  421-438).— When  all 
secondary  radiation  and  other  possible  disturbing 
influences  are  excluded  it  is  found  that  for  Pb,  Fe, 
Al,  C,  and  paraffin,  const,  absorption  is  obtained  if 
the  thickness  of  the  material  is  inversely  oc  its 
density  (t.e.,  g/p  =  const.  =  5*7  X  10-4).  This  holds 
for  thickness  densities  between  100  and  1000  g.  per 
cm.2  Results  agree  with  other  workers’  counter- tube 
measurements  but  show  an  unexplained  divergence 
from  ionisation  chamber  results.  H.  C.  G. 

Cosmic  radiation  and  electrical  conductivity 
in  tbe  stratosphere.  O.  H.  Gish  and  K.  L.  Sher¬ 
man  (Physical  Rev.,  1938,  [ii],  53,  434;  cf.  KorfI, 
ibid.,  14).  *  N.  M.  B. 

Scattering  of  cosmic-ray  particles.  E.  J. 
Williams  (Physical  Rev.,  1938,  [ii],  53,  433;  cf. 
Neddermeyer,  A.,  1937, 1,  390). — Mathematical.  Scat¬ 
tering  theory  is  discussed  in  relation  to  the  discrep¬ 
ancy  between  the  onergy  lost  by  cosmic-ray  particles 
in  traversing  Pb  plates  and  the  theoretical  loss  for 
electrons  and  protons.  N.  M.  B. 

Artificial  radioactivity  produced  by  cosmic 
rays  in  lead  and  iron.  J.  Clay  and  K.  H.  J. 
Jonker  (Physica,  1938,  5,  171—174;  cf.  A.,  1938, 
T,  9). — Immediately  after  covering  or  uncovering  a 
Geiger  counter,  surrounded  with  Pb,  with  a  Pb  screen, 
deviations  of  the  no.  of  counts  considerably  in  excess 
of  the  statistical  max.  deviation  are  observed;  the 
deviation  shows  a  half -val.  period  of  9  min.,  and  is 
attributed  to  radioactivity  induced  by  cosmic  rays. 
A  similar  phenomenon  with  half- val.  period  10  min. 
is  observed  using  a  counter  surrounded  with  Fe. 

A.  J.  E.  W. 

New  beavy  particles  of  cosmic  radiation.  P. 
Auger  (Compt.  rend.,  1938,  206,  346 — 349). — Tho 
nature  of  cosmic  radiation  is  reviewed,  and  the 
occurrence  of  particles  of  mass  intermediate  between 
that  of  the  electron  and  the  proton,  constituting  the 
penetrating  component  of  the  radiation,  is  discussed. 
The  mass  of  these  particles,  calc,  from  the  no.  (E)  of 
secondary  electrons  produced  by  each,  is  approx. 
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100m ;  they  possess  ionising  power,  at  high  energies, 
approx,  equiv.  to  that  of  an  electron ;  their  absorption 
cc  the  at.  wt.  of  the  absorbent.  Tho  secondary 
electrons,  probably  produced  by  electrons  of  high 
energy  resulting  from  collisions  of  the  particles  with 
at.  nuclei,  are  of  low  penetrating  power  (1  cm.  of  Pb). 

A.  J.  E.  W. 

Cosmic-ray  intensities  at  great  depths.  V.  C. 
Wilson  (Physical  Rev.,  1938,  [ii],  53,  337—343).— 
Data  at  various  points  in  a  mine  shaft  up  to  1408  m. 
B^O  equiv.  are  reported.  Tho  effective  absorption 
coeff.  decreases  from  0-07  per  m.  II20  at  tho  surface 
to  0-0025  at  tho  greatest  depth.  A  plot  of  log 
intensity-log  depth  gives  two  straight  lines,  one 
from  20  to  250  and  the  other  from  250  to  1418  m.  H20 
equiv.  Shower  counts  show  a  bend  at  250  m., 
suggesting  two  types  of  penetrating  rays  both  capable 
of  producing  showers.  One  type  may  consist  of 
“  heaw  electrons”  and  tho  other  of  “neutrinos.” 

N.  M.  B. 

Ionising  power  of  cosmic  ultraradiation.  E. 
Sttthlinger  (Z.  Physik,  1938,  108,  444 — 453). — 
Hard  cosmic  primary  radiation  gives  rise  to  30 — 35 
ion  pairs  per  cm.  (air  at  atm.  pressure),  whilst  under  tho 
same  conditions  showers  produce  about  50  pairs. 
This  is  explained  on  the  assumption  that  tho  former 
are  composed  of  very  fast  protons.  L.  G.  G. 

Production  of  bursts  of  cosmic-ray  ionisation 
from  various  materials.  C.  G.  Montgomery  and 
D.  D.  Montgomery  (Physical  Rev.,  1936,  [ii],  50, 
395). — The  rates  of  production  of  bursts  >1*6  X  10 5 
ion  pairs  from  small  thicknesses  of  Mg,  Fe,  and  Pb 
have  been  measured.  The  rates  of  occurrence  per 
atom  approx,  cc  the  (at.  no.)2  of  the  producer. 

H  S.  T. 

Magnetic  storm  and  variation  of  cosmic  rays. 
J.  Clay  and  E.  M.  Bruins  (Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1938,  41,  215 — 216). — Cosmic  intensities 
under  12  and  110  cm.  of  Fe  have  been  recorded  during 
a  magnetic  storm.  An  increase  of  intensity  occurred 
before  tho  decrease  usually  associated  with  such 
storms.  A.  J.  E.  W. 

Recent  progress  in  the  understanding  of  atomic 
nuclei.  G.  Breit  (Rev.  Sci.  Instr.,  1938,  9,  63 — 74). 
—A  lecture.  N.  M.  B. 

Recent  results  of  nuclear  physics.  W.  Bothe 
(Nuovo  Cim.,  1937,  14,  501 — 505).- — A  summary  of 
work  carried  out  in  the  author’s  laboratory  on  nuclear 
isomerism  and  resonance  processes  in  exchange  re¬ 
actions  between  nuclei.  O.  J.  W. 

Spherical  waves  in  the  wave -mechanics  of  the 
photon,  J.  G^h^niau  (Compt.  rend.,  1938,  206, 
653 — 655). — Theoretical.  A.  J.  E.  W. 

Non-relativistic  theory  of  particles  with  in¬ 
tegral  spin.  A.  Proca  (J.  Phys.  Radium,  1938, 
[vii],  9,  61 — 66). — Mathematical.  W.  R.  A. 

Quantum  mechanical  interpretation  of  the 
Silberstein  theory.  T.  Neugebauer  (Ann.  Physik, 
1938,  [v],  31,  540 — 550). — Mol.  polarisability  is  the 
sum  of  two  distinct  effects,  one  of  which  is  treated  in 
the  Silberstein  theory  and  the  other  in  quantum - 
mechanical  theory.  The  calculation  of  polarisability 
in  an  inhomogenous  field  is  discussed.  O.  D.  S. 


Energy  loss  of  fast  charged  particles  by  pair 
creation.  M.  Kobayasi  and  S.  Ozaki  (Sci.  Papers 
Inst.  Phys.  Chem.  Res.,  Tokyo,  1938,  34,  321 — 331). — 
Theoretical.  The  average  energy  loss  of  charged 
particles  on  collision  with  atoms  and  creation  of 
electron  pairs  is  calc.  A.  J.  M. 

Distribution  of  metal-electrons  in  alkali 
metals.  P.  Gombas  (Z.  Physik,  1938,  108,  509 — 
522). — Theoretical.  In  conjunction  with  the  Ritz 
approximation  method,  a  procedure  is  derived  for 
tho  approx,  calc,  of  tho  eigenfunctions  for  the  valency 
electron  in  alkali  metals  and  applied  to  metallic  K. 

L.  G.  G. 

Transmutation  functions  and  the  many-body 
model  of  the  nucleus.  H.  A.  Bethe  and  E.  J. 
Konopinski  (Physical  Rev.,  1936,  [ii],  50,  1100). — A 
discussion.  L.  S.  T. 

Nuclear  calculation.  D.  R.  Inglis  (Physical 
Rev.,  1936,  [ii],  50,  399— 400).— A  method  of 
calculating  nuclear  properties,  which  consists  in 
applying  perturbation  theory  to  the  representation 
in  which  protons  and  neutrons  have  the  wave  functions 
of  three-dimensional  harmonic  oscillators  in  a  cartesian 
co-ordinate  svstem,  is  compared  with  other  methods. 

L.  S.  T. 

Density  of  nuclear  levels.  J.  R.  Oppenheimer 
and  R.  Serber  (Physical  Rev.,  1936,  [ii],  50,  391). — 
Theoretical.  L.  S.  T. 

Significance  of  atomic  entities  in  modern 
atomic  structure.  W.  F.  G.  Swann  (J.  Franklin 
Inst.,  1938,  225,  289 — 308). — A  philosophical  address. 

I.  McA. 

Construction  of  zero  order  wave  functions  for 
complex  atoms.  (Miss)  B.  Swtrles  (Mem.  Man¬ 
chester  Phil.  Soc.,  1937—38,  82,  21—28;  cf.  A.,  1936, 
266;  1937,  I,  163). — Mathematical.  An  application 
of  the  Grav-Wills  method  is  developed  (cf.  Physical 
Rev.,  mi,  38,  248).  N.  M.  B. 

Theory  of  elementary  particles.  G.  Wataghin 
(Atti  R.  Accad.  Lincei,  1937,  [vi],  26,  282—285).— 
Mathematical.  0.  J.  W. 

Application  of  the  self-consistent  field  method 
to  atomic  nuclei.  M.  Matricon  (Compt.  rend., 
1938,  206,  651— 653).— Mathematical.  A.  J.  E.  W. 

Mean  free  path  of  protons  in  the  Universe.  E. 
Schrodinger  (Nature,  1938,  141,  410).  L.  S.  T. 

Theory  of  proton  and  neutron  showers.  L. 
Goldstein  (Compt.  rend.,  1938r  206,  488 — 490). — 
Theoretical,  based  on  tho  intranuclear  gas  model  (cf. 
A.,  1938,  I,  115).  A.  J.  E.  W. 

Proton-proton  forces  and  the  mass  defect 
curve.  R.  Serber  (Physical  Rev.,  1936,  [ii],  50, 
389 — 390). — The  approx,  constancy  of  the  observed 
binding  energy  per  particle  indicates  that  proton- 
proton  and  neutron-neutron  forces  are  a  linear 
combination  of  the  Wigner  (ordinary)  type  and  the 
Majorana  (exchange)  typo.  L.  S.  T. 

Spectrum  of  manganese  hydride,  MnH, 
R.  W.  B.  Pearse  and  A.  G.  Gaydon  (Proc.  Physical 
Soc.,  1938.  50,  201 — 206). — Using  an  improved  dis¬ 
charge  tube,  investigations  previously  reported  (cf. 
A.,  1937,  I,  279)  are  extended  under  higher  dispersion. 
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Vibrational  quantum  nos.  are  assigned  to  the  bands, 
and  the  spectrum  is  discussed  in  relation  to  tho 
spectra  of  other  hydrides.  N.  M.  B. 

Rotational  energy  distribution  of  OH  mole¬ 
cules  from  the  X  3064  band.  (Miss)  E.  R.  Lyman 
(Physical  Rev.,  1938,  [ii],  53,  379— 383).— Photo¬ 
metric  measurement  of  the  X  3064  band  excited  in 
the  02-H2  flame  and  in  tho  Cu  arc  shows  a  thermal 
distribution  of  intensities  from  which  temp,  of  3275° 
and  6350  K.,  respectively,  are  calc.  The  spectrum 
excited  in  vac.  tube  discharges  shows  abnormal 
rotational  energy  varying  with  the  pressure  of  H20 
vapour  in  the  tube.  No  reduction  of  rotational  energy 
could  be  obtained  by  addition  of  excess  of  foreign 
gas  (Ho  or  A).  N.  M.  B. 

Spectrum  of  chromium  chloride,  CrCl.  A.  G. 
Gaydon  and  R.  W.  B.  Pearse  (Nature,  1938,  141, 
370). — Tho  band  spectrum  observed  by  Mesnago 
(A.,  1935,  1187)  and  attributed  to  CrCl  agrees  closely 
with  the  known  spectrum  of  A1CL  Tho  vibrational 
consts.  given  by  him  for  the  upper  and  lowor  electronic 
states  of  CrCl  are  too  small.  L.  S.  T. 

Spectrum  of  lutecium  monoxide.  W.  W,  Wat¬ 
son  and  W.  F.  Meggers  (J.  Res.  Nat.  Bur.  Stand., 
1938,  20,  125 — 128). — An  expression  is  derived  for 
the  wave  nos.  of  band  heads  of  tho  mol.  spectrum 
of  LuO.  A  possible  explanation  is  given  for  the  singlet 
character  of  the  LuO  band  heads  in  contrast  to  tho 
doublets  of  tho  LaO  spectrum.  The  vibrational 
frequencies  for  mols.  of  rare-earth  monoxides  aro 
discussed.  J.  A.  D. 

Influence  of  added  salts  on  the  absorption 
spectra  of  aqueous  cobalt  chloride  solutions. 
J.  N.  Pearce  and  L.  R.  Dawson  (J.  Chem.  Physics, 
1938,  6,  128 — 130). — The  effects  of  adding  equal 
concns.  of  NH4C1,  NaCl,  KC1,  LiCl,  HC1,  and  CaCl2 
on  the  absorption  spectrum  of  CoCl2  have  been 
investigated.  The  absorption  band  widens  with 
increasing  concn.  of  the  added  salt  and  tho  increase 
varies  directly  as  the  ionic  charge  and  inversely  as 
tho  ionic  vol.  of  tho  added  cation.  Increased 
absorption  and  consequent  colour  changes  accompany 
an  increase  in  the  degree  of  hydration  of  the  added 
cation.  Existing  theories  regarding  the  cause  of  the 
formation  of  the  blue  solutions  are  discussed  and,  in 
view  of  their  inadequacy,  a  new  theory  is  put  forward. 
In  dil.  solutions  the  Co  ions  aro  completely  hydrated 
and  this  solvent  sheath  prevents  the  close  approach 
of  Co  and  Cl  ions. .  On  adding  a  strongly  hydrating 
cation  the  sheath  is  broken  down  and  the  Co  and  Cl 
ions  become  drawn  more  closely  together  by  electro¬ 
static  attraction.  This  may  lead  to  a  distortion  of 
the  electronic  system  of  the  Co  ion  causing  different 
absorption  and  honce  different  colour.  W.  R.  A. 

Light  absorption  of  cobaltic  complexes.  A. 
von  Kiss  and  D.  von  CzeglSdy  (Z.  anorg.  Chem., 
1938,  235,  407* — 426). — The  extinction  curves  for  a 
large  no.  of  cobaltic  complexes  in  H20  at  room  temp, 
have  been  determined  from  195  to  700  mu.  Tho 
results  are  discussed  with  reference  to  the  structures 
of  the  complex  ions.  F.  J.  G. 

Ultra-violet  absorption  spectra  of  the  system 
MoOg-NaOH  in  dilute  solution.  (Mme.)  Z. 


Soubarew-Chatelain  and  A.  Berton  (Compt. 
rend.,  1938,  206,  669 — 671). — Tho  absorption  spectra 
between  2500  and  4000  a.  of  aq.  solutions  of 
Mo03,2H20  and  Mo03,H20,  containing  varying 
[NaOH],  have  been  photographed.  With 
NaOII :  Mo03  =  1  the  spectrum  is  similar  to  that  of 
Na2Mo207,  solid  and  in  aq.  solution ;  with 
NaOH  :  Mo03  =  2  the  absorption  limit  occurs  at  much 
lower  XX,  the  spectrum  resembling  that  of  NasjMoO^ 

A.J.E.W. 

Absorption  of  light  by  tetra-alkylammonium 
salts.  G.  Kortum  (Ber.,  1938,  71,  [B],  695 — 702). 
— Examination  of  the  absorption  spectra  of  NPra4Cl, 
NBua4Cl,  tetraisoamylammonium  chloride,  NEt4I, 
and  NEt4#N03  shows  that  tho  absorption  max.  of 
NR4+  ions  observed  by  Samuel  (A.,  1936,  921)  is 
duo  to  impurities  in  tho  preps,  since  it  cannot  bo 
assumed  that  excitation  of  the  C-N  electrons  occurs 
only  when  Aik  is  >  Et.  The  theoretical  conclusions 
with  regard  to  the  structure  of  electrolytic  solutions 
based  on  the  mutability  of  these  bands  with  change  of 
anion  or  addition  of  foreign  salts  are  baseless.  Beer’s 
law  is  not  obeyed  by  NAlk4I  even  in  very  dil.  solutions 
and  this  behaviour  is  best  explained  by  the  relative 
decrease  of  I”  with  increasing  concn.  Samuers 
assumption  of  tho  formation  of  undissociated  mols. 
with  covalent  is  improbable  since  a  similar  effect 
is  not  observed  with  the  corresponding  nitrate ; 
also,  it  contradicts  the  universal  experience  that  a 
co-ordination  no.  >4  does  not  occur  in  the  second 
series  of  tho  periodic  system,  obviously  for  steric 
reasons.  It  is  also  possible  that  chemical  action 
occurs  between  cation  and  anion  with  formation  of 
NAlk3  and  Alkl  without  production  of  stable,  un¬ 
dissociated  mols.  NAlk4I.  H.  W. 

Ultra-violet  absorption  bands  of  ethyl  alcohol, 
n-propyl  alcohol,  and  n-butyl  alcohol  in  relation 
to  magneto-optical  dispersion.  W.  J.  G.  Bey- 
non  (Phil.  Mag.,  1938,  [vii],  25,  443 — 455). — Absorp¬ 
tion  bands  were  observed  for  EtOH  vapour  at  XX 
1518,  1633,  1611,  and  1602,  for  PraOH  at  1565,  and 
for  Bu°OH  at  1577  a.  There  was  absorption  below 
700  A.  in  each  case.  Tho  magneto-optical  dispersions 
are  calc.  H.  J.  E.. 

Ultra-violet  absorption  bands  of  methyl  alcohol 
and  allyl  alcohol  and  their  relation  to  magneto¬ 
optical  dispersion.  W.  J.  G.  Beynon  and  E.  J. 
Evans  (Phil.  Mag.,  1938,  [vii],  25,  476— 488).— MeOH 
showed  regions  of  banded  absorption  at  XX  1590  and 
1470  a.  Tho  bands  showed  evidence  of  fine  structure. 
There  was  also  absorption  below  700  a.  Allyl 
alcohol  exhibited  two  very  broad  diffuse  bands, 
centres  at  approx.  1650  and  750  A.,  respectively. 
These  results  are  correlated  with  magneto-optical 
measurements  (cf.  A.,  1929,  1365).  H.  J.  E. 

Electrometry  and  ultra-violet  spectrography 
of  croconic  acid.  Comparison  of  constitutions  of 
croconic  and  rhodizonic  acid.  G.  Carpeni  (Compt. 
rend.,  1938,  206,  601 — 603). — For  croconic  acid 
electrometric  titration  curves  indicate  acidic  functions 
stronger  than  those  of  rhodizonic  acid,  with  pK 
2-93±0*03  and  4*05^:0*05  and  pK,  (corr.)  2T7±0*03 
and  4*00±0*05;  the  p.d.,  unlike  those  with  rhodizonio 
acid,  were  stable.  At  pa  <0  the  band  at  X  3000  a. 
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corresponds  with  the  undissoeiated  mol.,  at  j>n  3>1 
and  <3  the  band  at  X  3300  a.  is  due  to  the  first 
dissociation,  and  at  pn  3 — 14  the  band  X  3630  a., 
most  intense  of  the  three,  is  duo  to  the  bivalent 
croconic  anion.  The  structures  of  croconic  and 
rhodizonic  acids  are  compared.  (Cf.  A.,  193S,  II,  147.) 

R.  S.  B. 

Absorption  spectra  of  organic  substances  in 
concentrated  sulphuric  acid.  II.  Substances 
without  strong  chromophores ,  hydroxycarb- 
oxylic  acids,  benzene  derivatives.  F.  Bandow 
(Biochem.  Z„  1938,  296,  105— 120;  cf.  A.,  1938,  I, 
59). — Many  saturated  aliphatic  compounds  (mono- 
and  poly-hydric  alcohols,  hexoses,  monocarboxylic 
acids,  NH2-acids,  ethers,  esters,  amines,  and  amides) 
exhibit  little  or  no  absorption  in  the  region  2500 — 
7200  A.  Some  hydroxycarboxylic  acids  exhibit  strong 
absorption  bands  in  the  ultra-violet,  the  absorption 
being  >  in  H20.  Many  simple  CcII6  derivatives 
exhibit  marked  absorption  which  is  frequently 
different  from  that  exhibited  in  neutral  solvents. 
H2S04  may  be  used  with  advantage  as  solvent  in 
the  spectroscopic  detection  and  determination  of 
certain  org.  compounds.  W.  McC. 

Photographic  infra-red  absorption  spectrum 
of  heavy  acetylene  (C2HD)  and  internuclear  dis¬ 
tances  in  the  acetylene  molecule.  G.  Herzberg, 
F.  Patat,  and  H.  Verleger  (Physical  Rev.,  1936, 
[ii],  50,  386). — New  C2HD  bands  have  been  observed 
with  an  absorbing  length  of  1 6*5  m.  of  50%  heavy 
acetylene.  Previous  vals.  (A.,  1935,  10)  for  the 
internuclear  distances  in  the  C2H>  mol.  are  confirmed 
(cf.  A.,  1934,  1288).  ~  L.  S.  T. 

Quantitative  analysis  of  infra-red  absorption 
of  fifty-five  hydrocarbons.  F.  W.  Rose,  jun.  (J. 
Res.  Nat.  Bur.  Stand.,  1938,  20,  129— 157).— The 
near  infra-red  absorption  curves  previously  published 
for  54  hydrocarbons  (cf.  A.,  1937,  I,  549)"  have  been 
analysed  mathematically.  This  leads  to  a  quant, 
method  of  estimating  the  no.  of  different  structural 
groups  in  an  unknown  hydrocarbon  mol.  of  which  the 
mol.  wt.  and  C,  H  composition  is  known.  The  hydro¬ 
carbons  studied  consist  of  structural  units  — CH3, 
>CH2,  ~>CH,  ^>CH  (aromatic)  which  have  their 
max.  absorption  at  different  X.  If  K  is  the  total 
molal  absorption  index,  K  —  na a  +  +  ncy  +  n&S 

where  ??a,  ?ibf  7iCi  are  tho  no.  of  respective  units 
in  the  complete  hydrocarbon  and  a,  (3,  y,  5  are  their 
respective  absorption  indices.  This  equation  holds 
for  tho  normal  paraffins,  C10H8,  aromatic  Imlro- 
carbons,  and  some  of  high  mol.  wt.,  but  does  not  hold 
accurately  for  lower  members  of  the  normal  and  iso¬ 
paraffins.  Tho  method  is  used  to  identify  an  unknown 
isomeric  nonane.  J.  A.  D. 

Isotope  effect  in  tbe  vibration  spectrum  of 
carbon  tetrachloride.  C.  K.  Wtj  and  G.  B.  B.  M. 
Sutherland  (J.  Chem.  Physics,  1938,  6,  114—118).— 
From  consideration  of  tho  fine  structure  of  certain 
Raman  lines  of  CC14  Langseth  (A.,  1931,  1353) 
postulated  a  lack  of  symmetry  in  tho  four  C  valencies. 
This  is  now  accounted  for  as  an  isotope  effect. 

W.  R.  A. 

Spectrum  of  hydrogen  cyanide  in  the  photo¬ 
graphic  infra-red.  E.  Lindholm  (Z,  Physik,  1938, 


108,  454 — 458). — The  rotation-vibration  absorption 
spectrum  of  HCN  has  been  examined  with  a  concave 
grating  apparatus  of  high  dispersion  over  the  range 
5900 — 10,500  a.  Absorption  thicknesses  of  HCN 
between  14  and  55  m.  were  employed  at  pressures 
between  250  and  5S0  mm.  Of  tho  5  now  bands 
observed,  2  were  higher  harmonics  and  the  other  3 
have  an  excited  transverse  vibration  as  lower  state. 
These  are  analogous  to  bands  observed  in  C2H2. 
New  consts.  in  the  nuclear  vibration  formula  are  calc. 

H.  C.  G. 

Infra-red  absorption  spectra  and  molecular 
structure  of  cyanic  acid,  formic  acid,  and  methyl 
alcohol.  G.  Herzberg  and  H.  Verleger  (Physical 
Rev,,  1936,  [ii],  50,  390). — The  bands  found  are 
HCNO  10,310  a.,  IIC02H  9800  a.,  and  MeOH  9490  a. 
with  wrell-resolved  fine  structures.  The  three  NCO 
atoms  do  not  lie  on  a  straight  lino.  The  HC02H 
band  is  simple,  indicating  that  the  mol.  is  practically 
a  symmetrical  top.  The  MeOH  band  is  comparatively 
simple  and  is  interpreted  as  a  11  band;  tho  calc, 
moment  of  inertia  agrees  with  that  expected  for  a 
moment  of  inertia  about  an  axis  perpendicular  to 
C-O.  L.  S.  T. 

Hydroxyl  frequency  in  carboxylic  acids.  M.  M. 
Davies  and  G.  B.  B.  M.  Sutherland  (Nature,  1938, 
141,  372 — 373). — At  room  temp,  the  infra-red  ab¬ 
sorption  spectrum  of  BzOH  in  CC14  shows  a  weak 
band  at  2 *83721:0 *003  g.,  tho  intensity  of  which 
increases  with  a  rise  in  temp,  to  75°,  corresponding 
in  behaviour  with  the  2*76  g.  band  of  the  alcohols  and 
indicating  an  increase  in  concn.  of  monomeric  mols. 
at  the  higher  temp.  The  shift  in  position  of  tho 
characteristic  OH  absorption  from  2*76  to  2*84  p. 
distinguishes  the  OH  in  a  carboxylic  acid  from  that 
in  an  alcohol.  AcOH  gives  similar  results,  but  with 
CCla'COgH  the  monomeric  OH  frequency  shifts  to 
2*860;L0'003  g.  This  indication  of  a  wreaker  OH 
linking  presumably  corresponds  with  the  behaviour 
as  a  stronger  acid  "than  AcOH.  CC13*C02H  also  gives 
a  broad  band  near  3*3  p.,  the  intensity  of  which 
decreases  with  a  rise  in  temp.  This  is  probably  an 
“  association  band  ”  corresponding  with  that  in  the 
alcohols  at  approx.  2*95  p.  The  variation  in  tho 
monomeric  OH  band  is  also  obtained  by  varying  the 
concn.  of  tho  acid  in  the  solvent  and  measuring  the 
integral  absorption. .  L.  S.  T. 

Infra-red  absorption  studies  of  hydrogen  link¬ 
ings  between  unlike  molecules.  W.  Gordy  (J. 
Amer.  Chem.  Soc.,  1938,  60,  605 — 612). — Transmission 
curves  for  MeOH  in  PhN02  for  the  region  2*5 — 3*7  p. 
have  been  determined  and"  tho  effects  of  PhN02  on 
the  OH  band  compared  with  those  of  other  solvents. 
The  influence  of  H  linking  on  the  OH  band  is  discussed. 
Transmission  curves  for  MeCN-HgO  and  dioxan-H^O 
mixtures  have  been  obtained.  Curves  for  D20— 
COMe2  and  D20-dioxan  mixtures  show*  evidence  of 
the  formation  of  D  linkings.  Certain  bands  of  COMe2, 
EtOAc,  Et20,  and  dioxan  are  displaced  towards  low^er 
frequencies  by  CHCI3.  The  possibility  of  the  formation 
of  H  linkings  between  CHC13  and  these  liquids  is 
discussed.  E.  S.  H. 

w 

Influence  of  tbe  solvent  on  tbe  infra-red  absorp¬ 
tion  spectra  of  some  solutions  of  neodymium 
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and  samarium  salts  of  acetylacetone.  (Mlle.)  M. 
Radoi6i£  (Compt.  rend.,  1938,  206,  335 — 337). — XX 
of  absorption  bands  in  the  range  6000 — 12,000  A., 
for  solutions  of  Nd(C5H702)3  and  Sm(C5H702)3  in  a 
no.  of  org.  solvents,  and  for  aq.  solutions  of  Nd(EtS04)3 
and  Sm(EtS04)3,  are  recorded  and  discussed.  The 
intensity  and  X  changes  of  the  bands  in  different 
solvents  are  analogous  to  those  observed  in  the  visible 
spectrum  (A.,  1937, 1,  393).  A.  J.  E.  W. 

Complexity  of  the  CH— bands  of  benzene  deriv¬ 
atives.  Structure  of  benzene.  P.  Barchewitz 
(Compt.  rend.,  1938,  206,  512—514;  cf.  A.,  1933, 
1228). — The  effect  of  mono-  and  di-substitution  on 
the  bands  (6000  to  10,000  A.)  is  described ;  with 
PhX  (except  PhN02)  and  o-C6H4XY  simple  displace¬ 
ment  of  the  bands  occurs;  with  m-CGH4XY  the 
displacement  is  larger  and  the  bands  become  dis¬ 
symmetric;  with  PhN02  and  p-C6H4XY,  doubling 
of  the  bands  is  observed.  This  doubling  is  attributed 
to  the  “  fixing  ”  of  an  asymmetric  charge  distribution 
by  the  substituents,  implying  a  three-fold  charge 
symmetry  in  the  C6H6  ring;  this  is  not  inconsistent 
with  a  six-fold  svmmetry  of  the  masses  in  the  ring. 

A.  J.  E.  W. 

Transmission  of  benzene  derivatives  in  the 
far  infra-red.  M.  Parodi  (Compt.  rend.,  1938,  206, 
337 — 339). — XX  of  absorption  bands  between  20  and 
70  (jl.  aro  recorded  for  15  halogcnated  CGH6  derivatives, 
and  C6Et6,  and  the  effect  of  the  substituents  on  the  XX 
of  the  bands  is  discussed.  It  is  suggested  that  mols. 
of  CgClg,  C6Br6,  and  probably  C6Et6  possess  a  mode 
of  vibration  in  which  the  C  atom  plane  vibrates 
relatively  to  that  of  the  halogen  atoms.  A.  J.  E.  W. 

Constitution  of  heavy  water.  I.  R.  Rao  and  P. 
Koteswaram  (Nature,  1938,  141,  331— 332),— The 
Raman  band  of  99‘6%  D20  has  been  investigated  at 
temp,  from  6°  to  100°.  Microphotometric  curves  of 
the  bands  for  H20  and  D20  at  30°  show  that  with 
D20  tho  components  with  max.  at  2394,  2534,  and 
2674  cmr1  are  better  resolved,  and  the  first  component 
is  approx,  as  intense  as  tho  second,  whereas  for  H20 
tho  first  component  is  less  well  resolved  from  and  less 
intense  than  tho  second.  Changes  in  the  relative 
intensities  of  tho  three  components  of  D20  with  temp, 
show  that  the  structure  of  the  band  at  any  temp,  is 
analogous  to  that  for  H20  at  a  lower  temp.  Those 
results  indicate  a  difference  in  the  relative  proportions 
of  the  polymeridos  in  D20  and  IL>0,  and  that  character¬ 
istic  temp,  for  Do0  should  be  higher  than  for  H20. 
With  a  rise  in  temp,  the  component  2394  cm.4, 
attributed  to  (D20)3,  diminishes  in  intensity,  tho 
component  2534  cm.-1,  attributed  to  (D20)2,  remains 
unchanged,  and  the  component  2674  cm.-1,  attributed 
to  D20,  increases  correspondingly^  L.  S.  T. 

Raman  spectra  of  liquid  mixtures.  III. 
Arsenic  trichloride  and  antimony  trichloride  in 
alcohols  and  carbon  sulphide.  A.  M.  Sak  and 
A.  I.  Brodski.  IV.  Phosphorus  trichloride  and 
bismuth  chloride  solutions  in  various  solvents. 
A,  I.  Brodski  and  L.  V.  Kortschagin  (J.  Phys.  Chem. 
Russ.,  1937,  10,  866— S67,  868— 871).— HI.  Pr*OH 
shifts  the  frequencies  372  and  410  cm4  of  AsCl3 
to  343  and  381 ;  MeOH  and  EtOH  shift  v  =  321  and 
60  of  SbCl3  to  302  and  346,  respectively. 


TV.  The  PC13  spectrum  is  not  affected  by  mixing 
with  Et20,  CS2,  or  CHC13.  The  spectrum  of  BiCl3 
can  be  measured  in  aq.  HC1  only.  The  intensity  of 
PC13  spectrum  is  measured;  its  lowering  by  CHC13 
does  not  depend  on  v.  J.  J.  B. 

Raman  spectra  of  (A)  various  hydrochlorides, 
(b)  some  oximes.  H.  J.  Bernstein  and  W.  H. 
Martin  (Trans.  Roy.  Soc.  Canada,  1937,  [iii],  31,  III, 
95—103,  105— 113).— (a)  The  Raman  spectra  of 

HgCl2,  NH2Mc,  NH2OH,  and  C5H5N  and  their  hydro¬ 
chlorides  have  been  obtained.  The  complex 
HgCl2)2HCl  exists  in  solutions  of  HgCl2  and  HC1.  In 
all  cases  the  spectra  of  the  hydrochlorides  in  solution 
are  duo  to  the  respective  ions  HgCl4  ,  NH3Mo'h, 
NH3OH>,  CgHgN*.  Results  indicate  that  in  the  ion  tho 
atom  or  atoms  bound  to  the  parent  mol.,  giving  it  the 
ionic  charge,  aro  not  covalently  linked  but  are  held 
by  forces  which  do  not  give  rise  to  their  own  Raman 
lines  but  modify  the  spectrum  of  tho  original  mol. 

(b)  The  Raman  spectra  of  Me2  and  Et2  kotoxime 
and  acetaldoxime  have  been  obtained,  and  all  show  a 
band  corresponding  with  OH  (cf.  A.,  1937,  I,  62). 
Structural  formulae  for  the  unsymmetrical  and 
symmetrical  ketoximes  aro  proposed  and  discussed. 

N.  M.  B. 

Raman  spectra  of  some  inorganic  compounds. 
C.  S.  Venkateswaran  (Proc.  Indian  Acad.  Sci., 
1938,  7,  A,  144—155;  cf.  A.,  1937,  I,  496).— Raman 
data,  determined  for  H2Te04,2Ho0,  and  for  alkali 
and/or  alkaline-earth  salts  of  CrO/',  MoO/',  WO/', 
IQ/,  HSO/,  CIO/,  BrO/,  10/,  and  N/,  both  cryst. 
and  in  aq.  solution,  extend  published  results  for 
AX 6,  AXa,  AXv  and  X3  anionic  groups,  vv  aro 
assigned  to  the  normal  modes,  and  force  consts.  calc. 
On  passing  from  aq.  solution  to  crystal,  vv  change 
slightly  and  line -splitting  occurs,  frequently  by 
removal  of  degeneracy  through  ion  distortion,  but 
also  with  single  symmetrical  lines.  Tho  halates  are 
pyramidal  (A.,  1935,  1301)  with  uniform  angles  ~54°  ; 
force  consts.  decrease  as  Cl  ->  Br  ->  I.  AXa  ions  are 
tetrahedral.  The  linear  unsymmetric  structure  of 
N3'  (A.,  1935,  1194;  1937,  I,  62)  is  confirmed  in  both 
states  (contrast  A.,  1937,  I,  15)  by  the  new  vv  636, 
2066.  The  spectrum  of  HoTc04,2Ho0  contrasts  with 
those  of  H2S04  and  H2Se04  (A.,"  1936,  1444)  in 
indicating  in  both  states  the  octahedral  Te(OH)6 
structure,  with  v  3121  characterising  O-H  groups 
involved  in  a  H  bond.  I.  Mo  A. 

Raman  spectrum  and  structure  of  perrhenic 
acid  and  tbe  perrbenate  ion.  R.  Fonteyne 
(Natuurwetensch.  Tijds.,  193S,  20,  20 — 30). — From  a 
study  of  the  Raman  spectra  of  KRe04  and  NaRe04, 
solid  and  in  solution,  it  is  concluded  that  ReO/ 
has  a  slightlv  deformed  tetrahedral  structure  in  the 
cryst.  state  but  is  •  octahedral  in  solution.  The 
transition  is  observed  as  cone,  solutions  are  diluted. 
The  force  consts.  and  frequency  vals.  of  the  infra-red- 
active  oscillations  are  calc,  for  the  two  kinds  of  ion 
and  compared  with  those  for  SO/',  SeO/',  TeO/', 
MoO/',  W04",  and  CIO/.  The  valency  forces  in¬ 
crease  when  the  tetrahedral  passes  into  an  octahedral 
structure.  S.  C. 

Raman  effect  in  liquid  ethylene.  G.  Glockxer 
and  M.  M.  Renfrew  (J.  Chem.  Physics,  1938,  6, 
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170). — Liquid  C2H4  at  — 120°  exhibits  10  Raman 
displacements  of  which  9  have  previously  been 
recorded  and  6  can  be  assigned  to  fundamental 
vibrations.  A  new  frequency  at  1601  cm.-1  appears 
faintly  and  is  produced  by  the  same  type  of  vibration 
as  the  strong  line  at  1621  cm.-1  by  mols.  contain¬ 
ing  «C.  W.  R.  A. 

Raman  spectra  of  sodium  alkyl  sulphonates 
and  sulphinates.  H.  G.  IIoulton  and  H.  V. 
Tartar  (J.  Amer.  Chem.  Soc.,  1938,  60,  544 — 548). — 
Raman  shifts  for  Na  Et  (Pr,  Bu,  amyl)  sulphinates 
and  sulphonates  are  recorded.  The  data  are  in 
accordance  with  the  structures  Na0*S(R)!0  and 
Na0*S(R)(:0)2.  E.  S.  H. 

c is-  and  trans- Isomerism.  J.  Cabannes  (J. 
Chim.  phys.,  1938,  35,  1 — 15). — The  Raman  spec¬ 
trum  of  CH2ICC12  has  been  determined.  Published 
vals.  for  the  dichloroethylenes  and  for  (CH2C1)2, 
CH2Cl'CH0Br,  and  (CH2Br)2  confirm  the  symmetry 
C2,  for  (CHC1)2  (cis)  and  CH2:CCL>,  and  C2h  for  (CHC1)2 
(trans).  In  the  dihalogenated  ethanes  the  cis-  and 
trans- forms  co-exist  in  the  liquid  at  room  temp. 

E.  S.  H. 

Motion  of  ethylene  halide  molecules  in  crystals 
as  revealed  by  the  Raman  effect.  S.  Mizushima 
and  Y.  Morino  (Bull.  Chem.  Soc.  Japan,  1938,  13, 
182 — 189).— Solid  C2H4C12  at  — 40°  shows  a  Raman 
frequency  of  66  cm.-1  in  both  Stokes  and  anti-Stokes 
lines,  whilst  C2H4Br2  at  — 40°  shows  frequencies  of 
41  and  53  cm.4,  and  at  0°  a  frequency  of  49  cm.4 
It  is  suggested  that  these  lines  correspond  with  lattice 
frequencies,  and  that  the  change  in  frequencies  for 
C2H4Br2  occurs  at  the  transition  point  ( — 24°),  where 
unidimensional  mol.  rotation  sets  in.  J.  W.  S. 

Experimental  study  of  chelation.  I.  Raman 
spectra  of  isomeric  acetylphenols.  G.  B.  Bonino, 
R.  Manzoni-Ansidei,  and  M.  Rolla.  II.  Raman 
spectra  of  some  derivatives  of  resorcinol.  III. 
Raman  spectra  of  some  aromatic  aldehydes. 

IV.  Raman  spectra  of  2  :  4-dif ormylresorcinol, 
2  :  4-diacetylresorcinol,  and  4  :  6-diacetylresor- 
cinol.  V.  Some  Raman  lines  which  appear  in 
the  spectra  of  substances  with  a  heterocyclic 
ring.  G.  B.  Bonino  and  R.  Manzoni-Ansidei. 
VI.  Thermochemistry  of  acetylphenols  and  of 
acetylresorcinols.  G.  B.  Bonino,  R.  Manzoni- 
Ansidei  and  M.  Rolla  (Ricerca  Sci.,  1937,  [ii],  8, 
Reprints,  3,  2,  3,  3,  3,  4  pp.). — I.  The  Raman  spectra 
of  COPhMo  and  of  its  o-,  m-y  and  p-OH-derivatives 
have  been  measured.  The  line  characteristic  of  the 
C-0  group  is  at  1679,  1638,  1671,  and  165S  cm.-1, 
respectively,  for  the  four  compounds.  The  displace¬ 
ment  of  this  line  in  both  the  o-  and  p- derivatives 
shows  that  the  displacement  in  the  former  is  not 
solely  due  to  chelation. 

II.  Raman  measurements  for  resorcinol  diacet¬ 
ate  (I),  4-acetylresorcinol  (II),  and  4-acetylresorcinol 
1-allyl  ether  (III)  have  been  made.  The  G-0  fre¬ 
quency  is  at  1769,  1629,  1628  cm -1,  respectively. 
The  displacement  of  this  line  in  (II)  and  (III)  and 
the  occurrence  of  an  intense  line  at  1325 — 1327  cm,4 
characteristic  of  condensed  heterocyclic  nuclei  indicate 
that  both  these  substances  have  a  chelate  structure. 


III.  The.  Raman  spectra  of  PhCHO  and  of  its  o-, 
m-,  and  p-OH-,  -C1-,  and  -Me  derivatives  have  been 
measured.  The  C-0  frequency  at  1696  cm.-1  of 
PhCHO  is  appreciably  displaced  only  in  the  case  of 
the  o-OH-derivative,  for  which  chelation  is  to  be 
expected. 

IV.  Eor  all  three  resorcinol  derivatives  the  Raman 
line  at  1679  cm.-1  of  COPhMe  is  considerably  dis¬ 
placed  towards  lower  frequencies,  and  an  intense  line 
at  1310 — 1330  cm.4,  characteristic  of  condensed 
heterocyclic  nuclei,  is  present. 

V.  Further  evidence  that  the  occurrence  of  a 
Raman  line  at  1310 — 1330  cm.-1  is  characteristic  of  a 
chelate  structure  is  discussed. 

VI.  Thermochemical  evidence  for  chelation  is  dis¬ 
cussed.  0.  J.  W. 

Raman  spectrum  of  naphthalene.  R.  Manzoni- 
Ansidei  (Ricerca  Sci.,  1936,  [ii],  7,  Reprint,  2  pp*)- — 
The  Raman  spectrum  of  C10Ha  in  MeOH,  COMe2, 
and  CClj  has  been  measured  and  compared  with 
previous  data.  0.  J.  W. 

Raman  spectrum  of  opsopyrrole.  R.  Manzoni- 
Ansidei  (Ricerca  Sci.,  1936,  [ii],  7,  Reprint,  2  pp. ; 
cf.  A.,  1933,  886). — Further  measurements  of  the 
Raman  spectrum  of  opsopyrrole  with  long  exposures 
confirm  the  absence  of  the  line  at  1140  cm.-1  charac¬ 
teristic  of  pyrrole.  Some  new  lines  have  been  found. 

0.  J.  W. 

Raman  spectrum  of  pyrrole-2-aldehyde.  R. 
Manzoni-Ansidei  (Ricerca  Sci.,  1937,  [ii],  8,  Reprint, 

1  p.). — Some  earlier  measurements  (cf.  A.,  1934,  830) 

are  confirmed.  0.  J.  W. 

Raman  spectrum  of  A7-acetylpyrrole  and  of 

2  :  5-diacetylpyrrole.  G.  B.  Bonino  and  R.  Man¬ 

zoni-Ansidei  (Ricerca  Sci.,  1937,  [ii],  8,  Reprint, 
1  p.). — Further  measurements  of  the  Raman  spectrum 
of  Ar-acetylpyrrole  (cf.  A.,  1933,  886)  confirm  the 
absence  of  the  band  at  3400  cm.-1  due  to  the  N-H 
linking.  Some  lines  for  the  2  :  5-Ac2  compound  are 
recorded.  0.  J.  W. 

Raman  spectrum  of  IV-phenylpyrrole  and  of 
iV-phenylpyrazole.  R.  Manzoni-Ansidei  and  L. 
Cavallaro  (Ricerca  Sci.,  1937,  [ii],  8,  Reprint,  1  p.). — 
Raman  lines  are  recorded.  The  very  intense  line  at 
1140  cmr1  characteristic  of  pyrrole  is  absent  in  the 
phenylpyrrole  spectrum.  Ar-Phenylpyrazole  gives  a 
very  intense  line  at  1522  cm.-1  which  cannot  be 
attributed  to  either  of  the  nuclei  in  the  mol.,  but  is 
probably  due  to  a  resonance  interaction  between  the 
two  nuclei.  0.  J.  W. 

Raman  spectrum  of  1-deuteroindene.  R.  Man¬ 
zoni-Ansidei  and  E.  Lttcchi  (Ricerca  Sci.,  1937, 
[ii],  8,  Reprint,  2  pp.). — The  Raman  spectra  of 
indene  and  of  1-deuteroindene  have  been  measured 
and  compared.  Deuteroindene  shows  lines  at  2293, 
2182,  2164,  and  2134  cm.-1  which  are  absent  in  the 
indene  spectrum  and  are  characteristic  of  the  C-D 
linking.  Other  differences  are  noted.  0.  J.  W. 

Raman  spectrum  of  coumarone  and  of  thio- 
naphthen.  R.  Manzoni-Ansidei  (Ricerca  Sci., 
1937,  [ii],  8,  Reprint,  2  pp.). — The  Raman  spectra  of 
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coumarone  and  of  thionaphthen  have  been  measured 
and  compared  with  those  of  indene  and  of  indole. 

0.  J.  W. 

Raman  spectrum  of  coumarin.  C.  S.  Yen- 
kat  E  s  war  an  (Current  Sci.,  1938,  6,  328 — 329). — 
Raman  frequencies  excited  by  4046  and  4077  A.  are 
recorded  for  cryst.  coumarin  (I).  Lines  are  numerous, 
and  include  many  intense  lines  in  the  region  1000 — 
1500  cm.-1,  probably  due  to  the  rings  in  the  mol. 
The  CIO  and  CIC  frequencies  are  split  into  doublets, 
1595  and  1623,  and  1709  and  1729  cm.4,  respectively, 
having  nearly  the  same  intensity.  The  characteristic 
frequencies  of  C6H6  and  ClflH8  mols.  appear  more  or 
less  in  the  same  position  in  (I).  L.  S.  T. 

Simple  method  for  determining'  the  polaris¬ 
ation  of  Raman  lines.  J.  T.  Edsall  and  E.  B. 
Wilson,  jun.  (J.  Chem.  Physica,  1938,  6,  124 — 127). — * 
A  method  for  determining  qualitatively  the  polaris¬ 
ation  of  Raman  lines  by  polarising  the  incident  light 
with  “  Polaroid  ”  is  described.  The  theory  of  the 
method  is  discussed  and  advantages  and  disadvantages 
over  the  standard  method  are  reviewed.  Results 
for  AcOH,  COMe2>  and  Et-OH  are  given. 

W.  R.  A. 

Mechanism  of  chemiluminescence  of  3-amino- 
phthalhydrazide. — See  A.,  II,  190. 

Emission  of  radiation  in  chemical  reactions. 
R.  Atxdtjbert  (Angew.  Chem.,  1938,  51,  153 — 163). — 
A  review  dealing  particularly  with  the  emission  of 
ultra-violet  radiation  in  a  no.  of  reactions,  the  method 
of  detecting  it,  and  hypotheses  concerning  its  origin. 
The  application  of  radiochemical  analysis  to  kinetics 
is  illustrated  by  considering  the  radiation  emitted 
in  the  slow  oxidation  of  P,  the  anodic  oxidation  of 
Al,  and  the  thermal  decomp,  of  azides.  A.  J.  M. 

Luminescence  and  colour  excited  by  radium  in 
zinc  borate  glasses  which  contain  manganese. 
B.  E.  ConN  and  S.  C.  Lind  (J.  Physical  Chem.,  1938, 
42,  441 — 452;  cf.  A.,  1933,  446). — The  thermo¬ 
luminescence  of  Zn  borate  glasses  exposed  to  Ra 
has  a  max.  at  0-05%  Mn,  compared  with  0*2%  Mn 
when  the  excitant  is  ultra-violet  light.  The  emission 
spectrum  is  the  same  in  both  cases.  The  production 
of  a  visible  violet  tint  is  observable  at  0*02%  and  the 
depth  of  colour  increases  to  a  max.  at  0*5%  Mn. 
The  coloration  is  accompanied  by  a  general  increase 
of  absorption  in  the  ultra-violet  region,  and  the 
absorption  curves  for  each  X  exhibit  max.  at  [Mn] 
which  correspond  with  the  luminescence  optima, 
whence  a  close  relation  between  the  two  phenomena 
is  inferred.  The  initial  visible  and  ultra-violet 
transparencies  are  almost  completely  restored  by 
heating  at  or  above  300°.  E.  L.  U. 

Kinetics  of  phosphorescence.  D.  Blochinzev 
(Physikal.  Z.  Sovietunion,  1937,  12,  586 — 601). — 
The  kinetics  of  Lenard  phosphors  are  discussed. 
Experiment  shows  that  the  emission  of  light  from 
phosphors  is  of  the  nature  of  a  bimol.  reaction,  being 
due  to  recombination  of  electrons  and  ions.  It  is 
shown  that  this  does  not  disturb  the  thermal  equili¬ 
brium  of  the  electrons  emitted.  The  experimental 
emission  law  can  be  explained  if  the  process  is  re¬ 
garded  as  a  series  of  bimol.  reactions,  an  hypothesis 


which  is  confirmed  by  an  estimation  of  the  recombin¬ 
ation  time  of  electron  and  ion.  A.  J.  M. 


Photosensitising  action  and  fluorescence  of 
uranium  salts,  J.  Weiss  (Trans.  Faraday  Soc., 
1938,  34,  451 — 456). — The  quenching  of  fluorescence 
of  U  salts  is  discussed  in  terms  of  an  electron  transfer 
to  the  acceptor  (cf.  A.,  1936,  793).  An  explanation 
is  thus  afforded  of  quenching  by  I'  and  I'  +  C204". 

F.  R.  G. 


Fluorescence  spectrum  of  autunite.  .  S.  Iimori 
and  E.  Iwase  (Sci.  Papers  Inst.  Phys.  Chem.  Res. 
Tokyo,  193S,  34,  372 — 376). — When  irradiated  by 
ultra-violet  light  autunite,  a  hydrated  phosphate  of 
U  and  Ca,  gives  a  fluorescence  spectrum  of  16  bands. 
13  of  these  agree  in  X  with  those  of  Na(U02)P04. 

T.  H.  G. 

Interpretation  of  the  properties  of  alkali 
halide-thallium  phosphors.  F.  Seitz  (J.  Chem. 
Physics,  1938,  6,  150 — 162). — Long-X  absorption  peaks 
not  exhibited  in  the  spectrum  of  the  alkali  halides 
are  attributed  to  the  excitation  of  the  T1  ions.  These 
are  assumed  to  be  distributed  throughout  the  crystal 
occupying  the  places  of  alkali  metal  ions.  The 
absorption  spectra  and  fluorescence  and  phosphor¬ 
escence  effects  are  interpreted  and  distinction  is  drawn 
between  the  case  in  which  the  excited  T1  ion  has  no 
T1  ions  among  its  12  positive  ion  neighbours  and  that 
in  which  one  of  the  12  is  a  T1  ion,  and  the  variations 
in  the  results  are  discussed.  W.  R.  A. 


Some  conditions  for  the  occurrence  of  semi¬ 
conduction.  J.  H.  de  Boer  (Chem.  Weekblad, 
1938,  35,  197). — The  reasons  for  the  high  sp.  resist¬ 
ance  of  substances  like  NiO,  Fe304,  FeO,  CoO,  Cu20, 
Cul,  W03,  Ag2S,  ZnO,  Ti02,  BaO,  and  Nad,  and  the 
effects  of  a  little  oxidation  and  reduction,  are  dis¬ 
cussed  from  the  viewpoint  of  electron  energy  levels. 

S.C. 

Electromotive  force  of  the  couple  graphite- 
silicon  carbide.  M.  Dodero  (Compt.  rend.,  1938, 
206,  660 — 661). — The  E- 0  curve  for  a  graphite-SiC 
couple  shows  a  change  of  gradient  at  700 — 900°. 
A  Cu-SiC  couple  also  gives  a  similar  change  at  the 
same  temp.,  and  the  thermal  expansion  of  SiC  shows 
an  anomaly  at  850 — 900° ;  the  phenomena  are  thus 
probably  due  to  an  allotropic  change  in  the  SiC.  The 
formula  0  =  50  +  3*32  E  (E  being  in  millivolts)  is 
valid  only  for  graphite-SiC  couples  between  900°  and 
1300°.  A.  J.  E.  W. 


Photoconductivity.  N.  F.  Mott  (Proc.  Physical 
Soc.,  1938,  50,  196—200). — Theory  indicates  that  the 
primary  photo-electric  current  in  solids  should  tend 
to  zero  as  the  temp,  is  lowered,  but  the  presence  of 
trapped  impurity-electrons  may  prevent  this.  Theor¬ 
etical  and  experimental  results  for  Ag  and  alkali 
halides  are  compared.  N.  M.  B. , 

Resistance  in  selenium  photo-voltaic  cells.  E. 
Elvegard,  S.  Lindroth,  and  E.  Larsson  (J.  Opt, 
Soc.  Amer.,  1938,  9,  36 — 39). — The  variation  of 
resistance  of  a  Se  cell  with  current,  temp.,  and  light 
intensity  has  been  measured  for  currents  in  the  same 
and  opposite  directions  to  the  photo-electric  current 
7p.  With  increasing  I  in  the  direction  of  Ip,  R 
increases  to  a  max.  and  then  decreases.  With  in- 
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creasing  /  in  the  direction  opposite  to  7p,  R  decreases. 
With  increasing  intensity  of  illumination,  R  is  de¬ 
creased  and  the  max.  in  the  R-I  curve  becomes  less 
pronounced.  The  temp,  coeff.  of  R  is  negative, 
from  0*3  to  3T%  per  degree,  and  varies  with  /. 

0.  D.  S. 

li  Drift  effect 11  in  selenium  photo-voltaic  cells. 
E.  ElvegArd,  S.  Lindrotii,  and  E.  Larsson  (J. 
Opt.  Soc.  Amer.,  1938,  28,  33—35). — The  direction  of 
the  change  which  takes  place  in  the  photo- current  of  a 
Se  cell  during  the  first  period  (10  min.)  of  illumination 
depends  on  the  X  of  the  light  employed  and  on  the 
temp,  of  the  cell.  The  effect  is  apparently  not  due 
to  fatigue.  0.  D.  S. 

Surface  conductivity  of  ceresin-coated  quartz. 
C.  H.  Hou  (Rev.  Sci.  Instr.,  1938,  9,  90 — 91). — The 
surface  conductivity  of  clear  fused  quartz  in  a  humid 
atm.  is  increased,  rather  than  undergoing  an  ex¬ 
pected  decrease,  when  the  quartz  is  coated  with  a 
thin  layer  of  ceresin  wax.  This  is  probably  due  to 
cracking,  duo  to  different  coeffs.  of  expansion  and  slow 
penetration  of  H20*  mols.  into  minute  cracks  and 
spaces.  N*.  M.  B. 

Dielectric  losses  in  polar  liquids  and  solids. 
S.  0.  Morgan  (Ind.  Eng.  Chem.,  1938,  30,  273 — 279). 
— The  energy  loss  due  to  orientation  of  dipoles  is  a 
max.  at  a  frequency  related  inversely  to  the  time  t 
of  relaxation  of  the  polar  mols.,  but  in  liquids 
association  occurs  so  that  t  has  not  a  unique  value. 
Assuming  the  vals.  of  t  to  be  distributed  about  a 
most  frequent  val,,  the  loss  factor  is  calc,  from  the 
vals.  of  e  at  low  and  at  infinite  frequencies  and  agrees 
with  observed  factors  for  a  no.  of  liquids.  Agree¬ 
ment  is  in  general  less  close  for  solids  but  is  sufficient 
to  indicate  that  rotation  of  dipoles  is  possible. 

A.  R.  Pe. 

Conduction  in  polar  crystals.  I.  Electrolytic 
conduction  in  solid  salts.  N.  F.  Mott  and  M.  J. 
Littleton.  II.  Conduction  band  and  ultra¬ 
violet  absorption  of  alkali  halide  crystals.  N.  F. 
Mott.  III.  Colour  centres  in  alkali  halide 
crystals.  R.  W.  Gurney  and  N.  F.  Mott  (Trans. 
Faraday  Soc.,  193S,  34,  485—499,  500—506,  506— 
511). — I.  The  polarisation  around  any  lattice  point 
in  a  polar  crystal  which  contains  an  excess  charge  is 
calc,  and  used  to  obtain  the  work  required  to  form 
ionic  voids  in  alkali  halides,  whence  the  concn.  of 
ionic  voids,  and  hence  the  conductivity,  is  determined. 
Calc,  are  of  the  same  order  as  observed  vals. 

II.  The  photo-electric  threshold  of  rock-salt  coloured 
by  colloidal  Na  is  in  agreement  with  the  val.  calc, 
by  the  above  method  from  ultra-violet  absorption 
spectra. 

III.  Calculation  of  the  energy  of  formation  of 

ionic  voids  in  alkali  halides  from  the  preceding  work 
gives  vals.  in  agreement  with  the  theory  of  de  Boer 
(A.,  1937,  I,  279).  F.  R.  G. 

Polar  molecules  in  the  earth's  electric  field  as 
absorbers  of  wireless  waves.  M.  C.  Holmes  (J. 
Franklin  Inst.,  1938,  225,  309— 314).— H20  mols.  in 
the  earth’s  field  ( E )  act,  in  virtue  of  their  dipole 
moment,  as  natural  oscillators  of  v  1-3  X  1010  X 
^E.  Like  electrons  and  ions,  therefore,  they  may 
absorb  (by  resonance)  and  reflect  (through  the  dis¬ 


continuity  in  the  anomalous  dispersion  region  of  the 
absorbing  layer)  the  short  wireless  X  from  33  cm. 
upwards  according  to  altitude.  The  "  ceiling  ” 
heightens  with  increasing  X.  A  modified  classical 
calculation,  based  on  atm.  data,  yields  the  more  than 
adequate  absorption  coeff.  k  =  2-8  X  1(H  for  v  of 
108  cycles  per  sec.  at  ground  level.  I.  McA. 

Dielectric  constants  of  gases  under  high  pres¬ 
sure.  M.  Kubo  (Bull.  Chem.  Soc.  Japan,  1938,  13, 
167 — 173). — A  term  is  derived  which  corrects  the  Debye 
equation  for  changes  in  pressure  and  is  in  accord 
with  observed  variations  of  dielectric  polarisation 
and  Kerr  effect  with  temp.  J.  W.  S. 

Dielectric  constants  of  boron  trichloride  and 
of  arsenic  trichloride  in  the  vapour  state.  U. 
Grassi  (Nuovo  Cim.,  1937,  14,  461—173;  cf.  A., 
1933,  1231). — Measurements  of  e  for  BC13  and  AsCI3 
vapours  at  300 — 470°  have  been  made.  For  BC13 
the  val.  of  the  mol.  polarisation,  P,  calc,  from  e 
agrees  vrith  that  obtained  from  n}  measurements  of 
'which  are  recorded.  For  AsCl?  there  is  a  considerable 
difference  in  the  two  vals.  of  P,  and  the  val.  of  g 
increases  with  temp.  The  results  are  compared  with 
those  previously  found  for  PC13.  O.  J.  W. 

Dielectric  properties  of  manganese  ferrites. 
E.  Blechschmidt  (Physikal.  Z.,  1938,  39,  212 — 
216). — Determinations  of  the  dielectric  const,  of 
mixtures  of  the  binary  system  Fe203-MnO  show  that 
they  have  a  high  dielectric  loss,  which  decreases 
considerably  with  increasing  frequency  and  with 
decreasing  [Fe203].  This  is  characteristic  of  in¬ 
sulators  containing  a  high  proportion  of  conducting 
particles  surrounded  by  the  insulator.  A.  J.  M. 

Quantum  mechanical  resonance  and  internal 
rotation.  S.  Mizushima  and  M.  Kubo  (Bull.  Chem. 
Soc.  Japan,  1938,  13,  174—181 ;  A.,  1937,  I,  396).— 
The  dipole  moment  (g)  of  MeOAc  vapour  is  const. 
(1*696  d)  over  the  temp,  range  34*5 — 209*2°,  vdiereas 
the  val.  of  g  for  Me2C03  vapour  increases  and  for 
ClC02Me  and  ClC02Et  decrease  with  rise  of  temp. 
Comparison  of  the  observed  vals.  with  those  calc, 
from  the  linking  moments  confirms  that  the  strong 
resonance  of  the  C02H  group  causes  almost  complete 
inhibition  of  the  internal  motion  at  ordinary  temp., 
but  that  replacement  of  the  H  of  HC02R  by  Cl  or 
OMe  greatly  reduces  the  double  linking  character  of 
the  CO  bond,  so  that  rotation  can  occur  about  this 
linking.  J.  W.  S. 

Dipole  moments  of  styrene  derivatives.  H.  L. 
Goebel  and  H.  H.  Wenzke  (J.  Amer.  Chem.  Soc., 
1938,  60,  697 — 699). — -The  dipole  moments  of  £- 
nitro-,  (i-nitro-p- methyl-,  and  g-cyano-styrene,  cin¬ 
namic  acid,  Me  cinnamate,  cinnamamide,  cinnamyl 
alcohol  and  chloride,  and  y-phenyl-n-propyl  alcohol, 
chloride,  and  bromide  are  :  4*27,  4*77, 4*14,  1*78,  1*93, 
3*61,  1*79,  1*90,  1*71,  1*76,  and  1*78  (xlO-18).  The 
vals.  are  discussed  in  terms  of  the  electromeric  forms 
of  the  mols.  E.  S.  H. 

Dipole  moments  of  benzil  and  stilbene  di- 
chloride.  K.  Higasi  (Bull.  Chem.  Soc.  Japan,  1938, 
13,  158 — 166). — Assuming  that  the  at.  polarisation 
is  5%  of  the  electronic  polarisation,  g,  in  d,  for 
benzil  is  3*62  in  C6H6  at  both  25°  and  50°,  3*52  and 
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3*46  in  CC14  at  25°  and  50°,  respectively,  and  3*45 
in  C6H14  at  25°.  This  behaviour  is  not  in  accord  with 
the  ordinary  formula  for  benzil,  since  the  stable 
internal  position  should  be  a  trans-  configuration  and 
hence  [i  should  increase  with  rising  temp.  The 
behaviour  observed  is  explained  on  Thiele’s  conception 
of  a  conjugated  system  and  quantum  mechanical 
resonance,  [i  for  a-(CH2Cl)2  is  1*32  d  in  CC14  and 
1*45  D  in  C6H6.  These  vals.  are  compared  with 
corresponding  data  for  (CH2C1)2,  J.  W.  S. 

Dipole  moment  of  pyridine.  B.  A.  Middleton 
and  J.  It.  Partington  (Nature,  1938,  141,  516 — 
517).— The  dipole  moments  at  20°  of  carefully- 
purified  C5H5N  in  C6Hl4,  cycZohexane,  CC14,  C6H6, 
PhMe,  and  CS2  are  2*21,  2*20,  2*33,  2*26,  2-25,  and 
2*10,  respectively.  The  results  indicate  that  the 
C5H5N  mol.  is  more  spherical  than  that  of  PhN02, 
and  that  in  C6H6  and  PhMe  association  with  solvent 
mols.  may  occur.  In  CC14  a  complex  is  probably 
formed.  L.  S.  T. 

Dipole  moment,  configuration,  and  reactivity 
of  aromatic  nitro-derivatives, — See  A.,  1938,  II, 
177. 

Dielectric  constant  of  paraffin  at  the  m.p.  S. 
Procobiu  and  V.  Petresou  (Ann.  Sci.  Univ.  Jassy, 
1938,  24,  110 — 115). — The  dielectric  const,  of  liquid 
or  solid  paraffin  increases  with  rising  temp.  During 
fusion,  which  occurs  over  a  range  of  about  10°,  there 
is  a  definite,  but  gradual,  fall  in  dielectric  const. 

E.  S.  H. 

Polar  group  orientation  in  linear  polymeric 
molecules.  co-Hydroxydecoic  acids.  W.  B. 
Bridgman  (J.  Amer.  Chem.  Soc.,  1938,  60,  530 — 
535). — Polyesters  of  w-hydroxydecoic  acid  in  dil. 
solution  show  no  variation  of  dielectric  const,  with 
frequency  in  the  region  where  dispersion  is  to  be 
expected  for  mols.  of  such  size.  The  sp.  polarisation 
is  independent  of  mol.  wt.  and  the  dipole  moment  oc 
mol.  wtJ.  The  behaviour  is  explained  by  sup¬ 
posing  that  the  electrical  unit  orienting  in  the  applied 
field  is  but  a  small  portion  of  the  mol.  kinetic  unit. 
The  polyesters  are  considered  as  non-rigid,  linear 
mols.  E.  S.  H. 

Valency  and  chemical  compression  of  metals 
in  combination  with  gold.  W.  Biltz  and  F. 
Weibke  [with  H.  Ehrhorn  and  It.  Wedemeyer]  (Z. 
anorg.  Chem.,  1938,  236, 12 — 23). — The  characteristic 
increments  of  mol.  vol.  at  0°  K.  for  Cs,  Ba,  and  La  in 
alloys  with  Au  are  31,  28,  and  21,  respectively. 

F.  J.  G. 

Propagation  of  light  waves  through  ether. 
L.  V.  Gttrjar  (J.  Univ.  Bombay,  1937,  6,  Part  II, 
149 — 154). — Mathematical.  A.  J.  E.  W. 

Effect  of  pressure  on  the  absorption  and  optical 
activity  of  water.  It.  H.  Zinszer  (Physical  Rev., 
1936,  [ii],  50,  1097). — Experimental  difficulties  are 
examined.  L.  S.  T. 

Effect  of  longitudinal  magnetic  field  on  the 
refractive  index  and  conductivity  of  ionised  air. 
S.  S.  Banerjee  and  B.  N.  Singh  (Nature,  1938, 141, 
511 — 512). — Graphs  showing  this  effect  are  given. 
Experimental  vals.  agree  with  those  calc,  by  means 
of  new  equations.  L.  S.  T. 


Refractive  index  and  molecular  refraction  of 
light  and  heavy  hydrogen  sulphide.  0.  E. 
Frivold,  0.  Hassel,  and  E.  Hetland  (Physikal.  Z., 
1938,  39,  224 — 225). — n  of  H0S  and  D2S  for  X  4046*6, 
4358*3,  4916*0,  5460*8,  5893~*0,  and  6562*9  a.  has 
been  determined  and  the  mol.  refraction  calc.  For 
X  5460*8  a.  (n  —  1)  X  106  for  H2S  is  643 *50 ±0*02, 
and  for  D2S,  640*54±0*02.  A.  J.  M. 

Influence  of  temperature  and  pressure  on  the 
volume  and  refractive  index  of  benzene.  R.  E. 
Gibson  and  J.  F.  Kincaid  (J.  Amer.  Chem.  Soc., 
1938,  60,  511 — 518).- — The  compressions  of  C6H6  have 
been  measured  at  pressures  up  to  1250  bars  and  at 
25 — 65°.  The  results  are  consistent  with  the  Tait 
equation.  The  const.  C  in  this  equation  is  independ¬ 
ent  of  temp. ;  the  temp,  variation  of  the  const.  B 
has  been  studied,  and  B  has  been  fitted  empirically 
into  an  equation  of  state  of  the  van  der  Waals  type. 
B  is  the  difference  between  the  a/v 2  and  RTftv  —  b) 
forces  in  the  liquid.  The  influence  of  pressure  on  n 
of  C6H6  has  been  determined  by  matching  against 
optical  glasses;  the  results  are  in  accordance  with 

the  Eykman  sp.  refraction  formula.  E.  S.  H. 

< 

Refraction  of  the  halogenated  methane  deriv¬ 
atives  containing  one  or  more  nitro-groups. 
J.  M.  Stevels  (Trans.  Faraday  Soc.,  1938,  34,  426 — 
428). — Calculation  of  bond  refractions  (A.,  1937,  I, 
601)  is  extended  to  nitromethanes.  F.  R.  G. 

Theories  of  optical  rotatory  power.  E.  U. 
Condon  (Rev.  Mod.  Physics,  1937,  9,  432— 457).— A 
survey.  0.  D.  S. 

Solvent  action  on  optical  rotatory  power.  II. 
The  quadrupole  field  of  the  carbon  disulphide 
type  molecule.  K.  Cohen  and  C.  0.  Beckmann 
(J.  Chem.  Physics,  1938,  6,  163 — 167). — Theoretical. 
An  extension  of  previous  work  (A.,  1937,  I,  65)  to 
quadrupole  mols.  of  the  type  of  CS2.  W.  R.  A. 

Rotatory  dispersion  of  sugars  in  liquid  am¬ 
monia  and  in  water.  H.  Shiba  and  S.  Tanabe 
(Bull.  Chem.  Soc.  Japan,  1938, 13,  3 — 10). — A  polari- 
meter  tube  of  fused  Si02  is  described ;  it  is  provided 
with  double  end  plates,  the  cavities  in  which  are 
evacuated.  The  vals.  of  [a]  have  been  determined 
at  —35°  to  —70°  for  solutions  of  glucose,  d-fructose, 
c?-methyl-oc-glucoside,  sucrose,  and  lactose  in  NH3, 
and  the  vals.  compared  with  those  for  aq.  solutions. 

J.  W.  S. 

Thermal  variation  of  the  Cotton-Mouton  con¬ 
stant  for  liquid  aromatic  hydrocarbons.  C.  F. 
Squire  (Compt.  rend.,  1938,  206,  514 — 515;  cf.  A., 
1910,  ii,  368). — The  anomalous  thermal  variation  of 
the  const,  for  C6H6  is  explained,  assuming  an  elec¬ 
tronic  transition  possible  only  in  the  liquid  state. 

A.  J.  E.  W. 

Nomenclature  of  co-ordination  compounds. 
(a)  A.  F.  Richter,  (b)  S.  Skramovsky  (Chem. 
Listy,  1938,  32,  115 — 117,  117). — A  discussion. 

R.  T. 

Novel  type  of  isomerism  in  a  co-ordination 
compound  of  copper.  D.  P.  Mellor,  G.  J.  Bur¬ 
rows,  and  B.  S.  Morris  (Nature,  1938,  141,  414 — 
415). — The  brown  and  blue  cr3rst.  species  of 
Cu^Ph^IeAsJgC^  (A.,  1936,  1395)  are  probably  iso- 
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merides.  The  brown  is  more  stable  than  the  blue, 
which  in  the  dry  state  reverts  to  the  brown  after 
several  months  and  more  rapidly  in  PhN02.  At  150°  in 
PhN02  the  brown  form  changes  to  the  blue.  Struc¬ 
tures  attributing  tetrahedral  co-ordination  to  Cu1  and 
square  co-ordination  to  Cu11  are  suggested.  L.  S.  T. 

Resonance  in  carbamide  and  its  derivatives. 
II.  Diamagnetic  susceptibilities  of  thio-deriv- 
atives.  A.  Clow  (Trans.  Faraday  Soc.,  1938,  34, 
457* — 463).— Diamagnetic  susceptibilities  of  CS(NH2)2 
and  13  of  its  derivatives  indicate  that  the  structure 
changes  from  an  amino-imino-structure  (cf.  A. ,1937, 1, 
222)  in  CS(NH2)2  to  a  carbamide  structure  in  a 
tetrasubstituted  mol.,  in  agreement  with  Werner 
(J.C.S.,1919, 115,  1168).  F.  R.  G. 

NO+  ion.  L.  J.  Klinkenberg  (Chem.  Weekblad, 
1938,  35,  197—200). — The  configuration  of  NO  in 
various  inorg.  complexes  is  discussed.  It  is  attached 
as  a  neutral  mol.  in  unstable  nitroso- compounds  as 
Fe(N0)S04,  as  a  negative  ion  in  compounds  like 
Na2[Fe(CN)5N0],2H20,  and  as  a  positive  ion  in 
“  chamber  crystals,”  which  are  formulated  as  acid 
nitrosyl  sulphate,  (N0)4HS04“.  In  general,  HN02 
acts  like  a  base  towards  strong  acids,  forming  acid 
nitrosyl  salts.  (N0)C104,  (NO)SOaF,  and  (NO)BF4 
are  isomorphous  with  the  corresponding  NH4  salts. 
From  comparisons  of  the  mol.  vols.  and  the  identity 
of  the  powder  diagrams  of  (N0)C104  and  (0H3)C104  it 
follows  that  in  size,  (OH3)  —  NO  <  (NH4).  The 
mol.  complexes  SnCl4,2NOCl  and  PtCl4,2NOCl  are 
salts,  (NO)2SnCl6  and  (NO)2PtCl6,  isomorphous  with 
the  corresponding  NH4  salts.  All  these  compounds 
are  keteropolar  complexes.  S.  C. 

Structural  formulae  of  ionic-crystalline  com¬ 
pounds.  Y.  M.  Dtjganov  (J.  Gen.  Chem.  Russ., 

1937,  7,  2697— 2703).— Theoretical.  R.  T. 

States  of  the  electrons  of  bivalent  metals.  K. 
Ariyama  (Sci.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo, 

1938,  34,  344 — 356). — It  is  assumed  that  the  two 
energy  bands  to  which  the  valency  electrons  in 
bivalent  metals  belong  overlap  only  slightly  and  that 
the  holes  in  the  lower  as  well  as  the  electrons  in  the 
upper  band  behave  as  “  nearly  free  electrons.”  The 
nos.  of  vacant  and  filled  electronic  states  are  semi- 
empirically  determined  for  Be,  Mg,  Zn,  Cd,  and  Hg; 
magnetic  susceptibilities  are  calc,  from  the  formulae 
of  Pauli  and  Peierls  and  are  of  the  correct  magnitude. 

T.  H.  G. 

Nature  of  lattice  oscillations  in  solid  carbon 
dioxide.  C.  S.  Venkateswaran  (Current  Sci.,  1938, 
6,  378—379). — Theoretical.  :  L.  S.  T. 

Normal  vibrations  of  ethylene  halides.  Y. 
Moreno  (Bull.  Chem.  Soc.  Japan,  1938,  13,  189 — 
197). — The  various  vibration  frequencies  of  ethylene 
halide  mols.  are  analysed  theoretically.  J.  W.  S. 

General  connexion  of  different  properties  of 
the  carbon-halogen  bond  in  aliphatic  compounds. 
J.  M.  Stevels  (Trans.  Faraday  Soc.,  1938,  34,  429— 
432).— A  summary  of  literature  dealing  with  relation¬ 
ships  between  the  strength  of  C-Hal.  bond,  [/?D]  for 
Hal.,  partial  [i  and  restoring  force  const,  of  the  bond, 
and  the  reactivity  of  Hal.  (cf.  A.,  1938,  I,  13,  121). 


.  Continuous  measurement  of  changes  in  the 
electronic  work  function  during  the  fusion  of 
tin.  P.  A.  Anderson  (Physical  Rev.,  1936,  [ii],  50, 
386 — 387). — Continuous  observation  of  progressive 
alterations  in  the  work  function  of  a  metal  surface 
down  to  time  intervals  of  a  few  sec.  can  now  be 
made.  Applied  to  the  change  y-  to  liquid  Sn  the 
method  yields  electron  current-time  curves  similar 
to  temp.-fusion  curves.  The  results  may  indicate 
persistence  of  the  regularly- oriented  lattice  struc¬ 
ture  of  solid  Sn  beyond  the  m.p.  The  contact  differ¬ 
ence  of  potential  between  y-Sn  and  Snilq.  is  0*17  v. ; 
the  latter  has  the  lower  work  function.  ..  L.  S.  T. 

Interpretation  of  the  Senftleben  effect.  C.  J. 
Gorter  (Naturwiss.,  1938,  26,  140). — The  connexion 
between  the  collision  cross-section  of  mols.  and  mean 
free  path  may  explain  the  effect  of  a  magnetic  field 
on  the  thermal  conductivity  and  viscosity  of  02  and 
NO  investigated  by  Senftleben  (A.,  1938,  I,  22,  73). 

A.  J.  M. 

Wave  functions  and  permeabilities  for  a  new 
type  of  potential  barrier.  R.  P.  Bell  (Phil.  Mag., 
1938,  [vii],  25,  488— 491).— Theoretical.  H.  J.  E. 

Intermole cular  forces  in  two-dimensional  sys¬ 
tems.  R.  C.  L.  Bosworth  and  E.  K.  Rideal 
(Physica,  1938,  5,  170). — A  correction  (A.,  1938, 
1,76).  A.  J.  E.  W. 

Molecular  potential  energy.  P.  Guareschi 
(Atti  R.  Accad.  Lincei,  1937,  [vi],  26,  398 — 402). — 
The  relationship  U  =  (W3)yg2  derived,  where 
U  =  potential  energy  of  two  mols.  in  a  liquid, 
y  =  surface  tension,  and  q  ~  intermol.  distance. 

O.  J.  W. 

Van  der  Waals  forces  in  helium.  C.  H.  Page 
(Physical  Rev.,  1938,  [ii],  53,  426-430).— Mathe¬ 
matical.  A  variational  method  of  calculating  per¬ 
turbation  energy  is  applied  to  the  first  two  terms  of 
a  rapidly  converging  series  expansion  of  the  mutual 
potential  energy  of  two  He  atoms,  and  the  result  is 
compared  with  Margenau’s  simpler  second-order  per¬ 
turbation  scheme  (cf.  A.,  1931,  1216).  The  method 
is  then  used  with  the  perturbing  potential  in  closed 
form.  N.  M.  B. 

Dissociation  energy  of  the  CN  molecule.  R. 
Schmid,  L.  Gero,  and  J.  ZemplJbn  (Proc.  Physical 
Soc.,  1938,  50,  283—292;  cf.  A.,  1937,  I,  494).— The 
dissociation  energy  is  determined  by  the  method  of 
finding  convergence  limits  of  diat.  mol.  states  by 
means  of  perturbations  caused  by  the  converging 
states  on  other  states  of  the  mol.  The  val.  found  for 
the  dissociation  energy  of  the  CN  mol.  into  C  (fS) 
and  N  (4£)  atoms  is  8-09  e.v.  N.  M.  B. 

Surface  tension  of  water  from  the  velocity  of 
capillary  waves.  V.  E.  Eaton  (Physical  Rev., 
1936,  [ii],  50,  399).— Nine  determinations  for  H^O, 
by  means  of  a  ripple  tank,  gave  the  val.  72*64dz0‘03. 

L.  S.  T. 

Parachor.  I.  Theoretical.  II;  Experi¬ 
mental  measurements.  R.  Manzoni-Ansidei  (G. 
Biol.  Ind.  Agr.  Aliment.,  1937,  7,  Reprints,  15,  19 
pp.). — I.  A  method  of  calculating  the  parachor  of 
hydrocarbons  is  outlined,  in  which  consts.  character¬ 
istic  of  -radicals  are  mainly  used  instead  of  a  com¬ 
bination  of  at.  and  structural  consts.  The  following 
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parachor  consts.  are  used:  *GH3  55*1,  >CH2  40T, 
ICH2  37*5,  ^>CH  (aliphatic)  22*5,  >CH  (for  un- 
saturated  and  aromatic  substances)  21*7.  For  cyclic 
hydrocarbons  additional  consts.  which  depend  on 
the  amount  of  strain  in  the  ring  are  used.  Ex¬ 
amples  are  given  showing  a  close  agreement  between 
calc,  and  experimental  vals.  of  the  parachor  for  a 
no.  of  aliphatic,  unsaturated,  and  aromatic  hydro¬ 
carbons. 

II.  d,  y,  and  parachor  vals.  have  been  obtained 
for  a -d-  and  Z-pinene,  Z-limonene,  sabineno,  menthenc, 
£-camphene,  sabinane,  Z-pinane,  pulegone,  carvenone, 
carvone,  fl-thujone,  menthone,  fenchone,  torpineol, 
eucalyptol,  citral,  linalool,  geraniol,  nerol,  carvacrol, 
COPhEt,  1-C10H7C1,  l-C10H7Br,  LC10HvMe,  A2-di- 
hydro-,  tetrahydro-,  ■  and  decahydro-naphthalene, 
and  indene.  0.  J.  W. 

Comparison  of  the  mixed-powder  and  substi¬ 
tution  methods  in  the  quantitative  evaluation  of 
X-ray  reflexions  from  crystalline  powders. 
J.  C.  M.  Brentano  (Proc.  Physical  Soc.,  1938,  50, 
247 — 255). — Ail  extension  of  a  report  previously  pub¬ 
lished  (cf.  Brindley,  A.,  1938,  I,  124),  with  special 
reference  to  the  evaluation  of  at.  scattering  factors, 
to  particle  size,  and  to  absorption  and  secondary 
extinction.  A  method  of  determining  the  presence 
of  differential  absorption  is  indicated,  and  techniques 
are  discussed.  N.  M.  B. 

Scattering  of  A-rays  by  crystals  with  variable 
lamellar  structure.  L.  Landau  (Phvsikal.  Z. 
Sovietunion,  1937,  12,  579— 5S5). — Mathematical. 
The  distribution  of  intensities  in  X-ray  linos  due  to 
scattering  from  crystals  with  variable  lamellar  struc¬ 
ture  (i.c.,  planes  of  regular  structure  shifted  with 
respect  to  each  other)  has  been  investigated.  The 
shape  of  the  spots  in  the  Laue  diagram  and  of  the 
lines  in  a  rotational  pattern  are  examinod. 

A.  J.  M. 

Intensity  distribution  in  the  fibre  diagram. 
Y.  Go,  S.  Nagata,  and  J.  Kakinoki  (Bull.  Chem. 
Soc.  Japan,  1938,  13,  198—210). — A  formula  is 
derived  for  the  intensity  distribution  in  the  X-ray 
diagram  of  an  ideal  spiral  fibre  structure,,  including 
the  ring  fibre  structure  and  tho  simple  structure  as 
special  cases.  The  expression  is  compared  with 
previous  theoretical  formulae  and  with  experimental 
data.  J-  W.  S. 

X-Ray  photography  of  zero-order  reciprocal 
net  planes  of  a  crystal.  W.  F.  de  Jong,  J.  Bou- 
man,  and  J.  J.  de  Lange  (Physica,  1938,  5,  188 — 
192). — The  theory  and  technique  of  a  method  of 
obtaining  an  undistorted  imago  of  the  zero-order 
reciprocal  not  plane  are  described.  All  reflected  rays 
reach  tho  film  by  paths  of  equal  length,  and  at  a 
const,  angle  which  may  be  varied  to  suit  conditions. 

A.  J.E.  W. 

Twin  formation  [in  crystals]  as  a  lattice  geo¬ 
metry-theory  of  numbers  problem,  with  appli¬ 
cation  to  some  real  cases.  I,  II.  I.  Schaacke 
(Z.  Krist.,  1937,  98,  143—167,  211— 232).— Mathe¬ 
matical.  I.  Me  A. 

Hexagonal  structure  factors.  C.  A.  Bee  vers 
and  H.  Lipson  (Proc,  Physical  Soc.,  1938,  50,  275 — 


282). — Numerical  data  computed  from  formulae  are 
tabulated  (cf.  A.,  1936,  1325).  N.  M.  B. 

Structure  of  solid  helium.  W.  H.  Keesom  and 
K.  W.  Taconis  (Proc.  K.  Akad.  Wetensch.  Amster¬ 
dam,  1938,  41,  95).— Solid  He,  compressed  in  a  thin- 
walled  tube  at  37  atm.  and  1*45°  k.,  shows  a  hexagonal 
structure  with  closest  packing  arrangement  for  the 
two  atoms  per  cell,  the  distance  between  these  two 
atoms  being  3*57  A.  The  spacings  of  the  100  and 
10L  planes  are  3*07  and  2*75  a.,  respectively,  and 
d  —  0*205,  in  accord  with  the  calc.  vals.  J.  W.  S. 

Debye-Scherrer  exposures  of  liquid  helium. 
W.  H.  Keesom  and  K.  W.  Taconis  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1938,  41,  194,  and  Physica, 
1938,  5,  270—280;  cf.  A.,  1937,  I,  117;  224);— 
A  liquid  diffraction  ring  with  an  angle  of  deviation  of 
28°  for  Cu  K<x  rays  has  been  observed  for 'He  i  at 
2*5°  k.  and  He  n  at  1*6°  k.  This  corresponds  with 
simple  spherical  mols.  in'  Ho  I ;  it  is  not  in  accord  with 
London’s  diamond  lattice  for  Hon.  The  proposed 
structure  is  derived  from  the  face-centred  cubic  lattice 
by  omitting  half  the  atoms,  the  “holes”  forming 
channels ;  the  unit  cell  contains  16  atoms,  co-ordinates 
h  h  h>  space-group  TJ.  A.  J.  E.  W 

Symmetry  of  ice:  A.  F.  Rogers  (Amor.  Min., 
1937,  22,  209). — A  study  of  ice  and  snow  crystals  and 
their  solution  forms  indicates,  in  agreement  with 
X-ray  investigations,  that  ice  belongs  to  the  di- 
hexagonal  pyramidal  class  (A0*6P)  of  the  hexagonal 
system.  L.  S.  T; 

Grain-growth  of  micro-crystals  in  drawn  alum¬ 
inium  wire.  T.  Fujiwara  and  Y.  Umemoto  (J. 
Sci.  Hirosima  Univ.,  1938,  8,  87 — 92;  cf.  A.,  1936, 
1326).— X-Ray  examination  was  used  to  study 
effects  of  duration  arid  temp,  of  annealing.  Distor¬ 
tion  is  most  marked  near  the  circumference.  Below 
550°  large,  single  crystals  are  not  formed.  At  590° 
a  nucleus  forming  near  the  circumference  grows  to  a 
coaxial  single-crystal  ring.  I.  MoA. 

X-Ray  diffraction  halos  on  Laue  photographs 
of  drawn  aluminium  wire.  Y.  Seiki  (J.  Sci. 
Hirosima  Univ.,  1938,  8,  99—102;  cf.  preceding 
abstract). — X-Ray  examination  shows,  in  addition  to 
concentric  diffraction  rings,  broad  halos  of  progressive 
radial  eccentricity  from  the  X-ray  centre  spot  as  the 
area  examined  recedes  from  the  wiro  axis.  These  are 
due  respectively  to  random,  and  to  oriented,  distorted 
ultra-micro- crystals  of  limited  life,  produced  by  the 
drawing  process.  I.  McA. 

Orientation  of  single-crystal  wire  of  alumin¬ 
ium.  T.  Hudita  (J.  Sci.  Hirosima  Univ.,  1938,  8, 
103 — 105). — The  extent  to  which  preferential  orient¬ 
ation  along  the  wire  axis  depends  on  drawing  and 
annealing  methods  is  examined  by  X-rays. 

I.  McA. 

Structure  of  metals.  W.  L.  Bragg  and  H.  Lip- 
son  (Nature,  1938,  141,  367 — 368). — Muller’s  con¬ 
clusion  (A.,  1938,  I,  67)  that  lattice  variations  may 
occur  in  individual  crystals  of  the  order  of  1/1000— 
1/2000  is  criticised,  and  an  alternative  explanation 
of  his  results  is  put  forward.  Additional  experimental 
evidence  showing  that  crystal  grains  (in  Cu)  have 
identical  spacings  is  described.  L.  S.  T. 
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Crystal  structure  of  compounds  of  the  rare 
earths  -  with '  metalloids  of  the  fifth  group.  V. 
1  : 1-Bismuth  compounds.  A.  Iandelli  and  E. 
Botti  (Atti  R.  Acead.  Lincei,  1937,.  [vi],  26,  233 — 
238  ;  cf.  A.,  1938,  I,  16). — LaBi,  CeBi,  and  PrBi  have 
a  NaCl-type  lattice,  with  a  6*565,  6-4S7,  6*448  a., 
respectively.  0.  J.W. 

Structures  of  boron  hydrides.  IV.  B2NH7 
and  B3N3Hc.  Structure  of  dime  thy  lamine.  S.  H. 

Batter  (J.  Amer.  Chem.  Soc.’  1938,  60,  524 — 530; 
cf.  A.,  1938, .  I,  17). — Electron- diffraction  investig¬ 
ations  have  confirmed  a  benzenoid  structure  for 
B3N3H6;  the  B — N  distance  is  1*44±0*02  a.  Data 
for  NHMe2  are  :  C— N  1*46±0*03  a.,  C— H  1:08± 
0*03, a.,  C-N-C  angle  108d:4o.  The  structure  of 
B2NH7  is  on  the  plan  B-N-B.  The  mean  B— N 
separation  is  1*56 i 0*03  a.,  arid  the  B-N-B  angle  is 
tetrahedral  to  within  db^°«  E.  S.  H.. 

Structure  of  basic  cadmium  chlorides.  W. 
Feitknecht  and  W.  Gerber  (Z.  Krist.,  1937,  98, 
168 — 179;  cf.  A.,  1938,  I,  91).— The  intermediate 
phases  CdCl2,Cd(OH)2  (I),  3CdCl2,5Cd(OH)2  (n), 
CdCl0.G8_q.56(GH)t  32-1.44  (in),  CdCl2,4Cd(OH)2  (IV), 
and  CdCl026-0( OH) v 74~2  (V),  of  tho  system  CdCl2- 
Cd(OH)2  are  examined  by  powder  X-radiograms. 
In  contrast  to  comparable  Co11  and  Ni11  systems  (A., 
1937,  I,  225),  mol.  vols.  decrease ;  with  fall  in  CY 
content,  and  all  lattices  are  of  single-layer  type,  that  of 
CdCl2  for  (II),  that  of  Cd(OH)2  for  (III).  and  (V). 
The  structure  of  Hoard  and  Grenko  (A.,  1934,  243) 
for  (I)  is  confirmed.  In  (I)  and  (IV)  anion  exchange  is 
regular,  in  (II)  and  (III)  statistical ;  its  nature  and 
amount  are  characterised  by  the  c/a  ratio.  I.  McA. 

Diffraction  of  X-rays  by  gaseous  silicochloro- 
form.  Geometric  structure  of  the  SiHCl3  mole¬ 
cule.  M.  H.  Pirenne  (Compti  rend.,  1938,  206, 
516—517 ;  cf.  A.,  1937, 1, 14). — The  mol.  is  pyramidal, 
with  Cl— Cl  3*27±0*03,  Si— Cl  1*98£0*02  a.,  Cl-Si-Cl 
111*5±1°.  A.  J.  E.  W. 

Crystal  structure  of  valentinite  (orthorhombic 
Sb203).  M.  J.  Buerger  and  S.  B.  Hendricks  (Z. 
Krist w,  1937,  98,  1—30;  cf.  A.,  1937,  I,  447).— 
Rectilinear  (Sb203)n  macro-mols.  are  packed  parallel 
to  the  c  axis  in  a  cellular  structure  maintained  by 
secondary  Sb-On  links.  In  each  mol.,  2  sets  of  2 
parallel  zig-zag  strings  of  On  (outer),  Sb  (inner), 
atoms  are  bridged  by  a  straight  line  of  Oi.  Interat. 
distances  and  valency  angles  are  given.  I.  McA. 

Crystal  structure  of  zinc  meta-antimonate 
Zn(Sb03)2.  G.  L.  Clark  and  D.  A.  Reynolds  (Z. 
Krist.,  1937,  98,  185— 190).— Anhyd.  Zn(Sb03)2 

prepared  by  calcination  of  Zn(N03)2  +  Sb203  at  850° 
has  a  tetragonal  body- centred  unit  cell  containing  2 
inols.,  with  a  6*585  a.,  c/a  0*783,  p  ^-6*3.  Indexed 
visual  intensities  from  a  powrder  X-radiogram  suggest 
positions  for  Sb  and  Zn  involving  the  space-group 
P4?i2  and  a  planar  Sb03'  anion.  I.  McA. 

Structure  of  the  sulphotellurides  of  bismuth. 
R.  Feo  and  J.  Garrido  (Anal.  Fis  Quim.,  1937,  35, 
242—248). — X-Ray  measurements  are  recorded  for 
tetradymite,  Bi2Te2S,  confirming  the  results  of  Harker 
(A.,  1935,  17),  and  -also  for  grunlingite,  oruetite, 
joseite,  and  bismutinite.  r  F.  R;  G. 


Crystal  structure  of  potassium  acid  dihydron- 
ium  pentaborate  KH2(H3O)2B5O10,  (potassium 
pentaborate  tetrahydrate).  W.  H.  Zachariasen 
(Z.  Krist.,  1937,  98,  266 — 274). — The  rhombic  unit 
cell  contains  4  mols.  with  a  11*08,  b  11*14,  c  8*97  a.; 
space-group  GH  (Aba)  ;  p  1*74.  With  the  aid  of  a 
Patterson  analysis  (A.,  1935,  1193),  complete  at. 
parameters  and  interdistances  aro  determined  in  fair 

O  aSreemenf  with  visual  in- 
n^>B — O^-n^-O — B<Cn  tensities.  Tlie  borate  radical 
/0>B— ^O— B<^  is  B5O10'y  as  indicated ;  the 

O  of  the  tetrahedral  B04 
(B— 0  1*53  A.)  form  apices  of  B03  triangles  (B — 0 
1*35  A.)  which  are  linked  in  pairs  by  a  common  O. 
Adjacent  radicals  are  linked  through  their  4  terminal 
O  by  H  bonds  (O — H — O  2*52  a.).  The  remaining  2  O 
form  hydronium  ions  linked  to  K  and  (by  OH 
bonds  of  ~  2*79  a.)  to  3  borate  O.  I.  McA. 

.  Higher  hydrates  of  trisodium  phosphate 
Na3P04  and  trisodium  vanadate  Na3V04.  G.  L. 
Clark  and  S.  T.  Gross  (Z.  Krist.,  1937,  98,  107— 
111;  ef.  A.,  1937,  I,  185).— By  rotation  X-radio- 
grams,  Na3P04,12H20  (I)  and  the  isomorphous 
Na3V04,12H20  are  rhombohedral,  probable  space- 
group  Dh,  with  12  mols.  per  cell  and  a  12*02,  12*16, 
c  12*66,  12*79  a.,  pc^ic.  1*58,  1*62,  respectivel}T. 

2Na3V04,NaF,19H20,  isomorphous  with  the  corre¬ 
sponding  phosphate  (A.,  1933,  1107),  is  cubic  with  a 
28*27  A.;  probable  space-group  OJ.  Acicular  crystals 
of  a  new  unstable  hydrate  Na3P04,?iH20  (?z  16) 

obtainable  from  supersaturated  solutions  of  (I) 
gradually  yield  coaxial  fibre  patterns  of,  then  powder 
diagrams  of,  (I).  I.  McA. 

Classification  and  structure  of  silicates.  H. 
Strtjnz  (Z.  Krist.,  1937,  98,  60—83;  cf.  A.,  1937,  I, 
205). — Crystal  class  and  structural  formula  of  the 
type  (I)  where  M  are 

the  4-,  6-,  and  >  6-co-ordinated  cations,  Ot-  the  tetra- 
hedrally  bound  O,  and  (  )„  the  intercalated  anions, 

are  given  for  some  200  silicates.  A  crystallo- chemical 
classification  is  based  on'  (I),  the  main  types  (scaffold, 
layer,  chain,  group,  island,  and  mixed)  according 
with  the  modes  of  tetrahedral  association.  It  differs 
from  that  of  Niggli  (A.,  1933,  1001)  in  the  inclusion 
in  of  P,  As,  Fe,  etc.  as  well  as  of  Si  and  A3 ,  and 
in  excluding  IP1  from  the  electronegative  bracket. 
The  method  is  exemplified  with  rarer  silicates. 

I.  McA. 

X-Ray  study  of  isoprene,  butadiene,  and 
chloroprene  at  low  temperature.  C.  J.  B.  Clews 
(Nature,  1938,  141,  513). — At  liquid  N2  and  liquid 
02  temp.,  butadiene  gives  a  good  diagram  with 
approx.  35  measurable  lines,  which,  however,  could 
not  be  identified  with  those  of  any  of  the  crystal 
classes  of  high  symmetry.  Chloroprene  gives  dia¬ 
grams  showing  3  lines  corresponding  with  spacings  of 
3*28,  2*57,  and  2*32  a.,  and  two  diffuse  “  liquid  ” 
rings  the  max.  of  which  correspond  with  spacings  of 
.11*78  and  3*24  A.  Isoprene  gives  only  “  liquid  ” 
rings  with  indicated  spacings  of  8*6,  2*4,  and  2*0  a. 

Ij  .  3 .  ’  I . 

Fourier  analysis  of  liquid  methyl  alcohol. 
G.  G.  Harvey  (J.  Chem.  Physics,  1938,  6,  111— 114). 
— X-Ray  diffraction  curves  for  liquid  Me  OH  at  25° 
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and  —75°  have  been  determined  and  subjected  to 
Fourier  analysis.  At  —75°  the  detail  in  the  diffrac¬ 
tion  curve  is  at  the  higher  temp.  Results  agree 
with  the  picture  of  liquid  MeOH  suggested  by 
Zachariascn  (A.,  1935,  572).  W,  R.  A. 

X-Ray  investigation  of  the  cubic  modification 
of  pentaerythritol.  I.  Nitta  and  T.  Watanab£ 
(Bull.  Chem.  Soc.  Japan,  1938,  13,  28 — 35). — 
Laue  and  Debye-Scherrer  photographs  indicate  that 
at  above  the  transition  point  (179*5°)  pentaery¬ 
thritol  has  a  cubic  structure  with  the  central  C 
atoms  arranged  in  a  face-centred  cubic  lattice  of 
unit  side  8*963  a.  The  layer  structure  of  the  tetragonal 
form  disappears,  but  weakened  H  bonds  still  seem 
to  exist,  whilst  the  mol.  becomes  non-rigid  owing  to 
rotation  about  C*C  linkings.  This  rotation  probably 
accounts  for  the  dipole  moment  of  this  mol. 

J.  W.  S. 

Unit  of  structure  and  space-group  of  chloral 
hydrate.  N.  Elliott  (Z.  Krist.,  1937,  98,  180). — 
The  monoclinic  cell  contains  4  mols.,  with  a  11*57, 

6  6*04,  c  9*60  a.,  p  120°  7';  p  1*90;  space-group 
C\h.  I.MoA. 

Electron  diffraction.  L.  Bru  (Anal.  Fis.  Quim., 
1937,  35,  107— 139).— A  review. 

Interatomic  distances  of  CCI3F  and  CRrgF.  J. 
Wouters  and  M.  de  Hemptinne  (Nature,  1938,  141, 
412 — 413).— Electron  diffraction  gives  for  CC13F : 
Cl— Cl  2*94±0*03,  Cl— F  2*56+0*04,  C— F  1*44± 
0*04,  C — Cl  1*76^0*02  a.,  and  for  CBr3F  :  Br — Br 
3*20±0*03,  Br— F  2*70±0*02,  C— F  1*44±0*06,  and 
C — Br  1*914:0*04  a.  The  results  show  that  the 
distance  C — F  remains  practically  const,  in  both 
compounds,  the  distance  C — Cl  has  the  same  val. 
in  all  compounds  containing  CC13,  except  CC14, 
and  that  in  going  from  CC13F  to  CBr3F  the  pyramid 
CX3  expands  with  a  factor  1*088.  L.  S.  T. 

Electron  diffraction  in  gases  and  molecular 
structure.  J.  A.  A.  Ketelaar  (Chem.  Wcekblad, 
1938, 35, 195—197). — Electron  diffraction  experiments 
on  aliphatic  dibromides  (C4 — C10)  show  no  preference 
for  any  particular  configuration.  The  structure  of 
NOC1  and  NOBr  has  also  been  investigated.  The 
distances  between  N  and  halogen  are  Cl — N  1*95, 
Br— N  2*15  a.  These  abnormally  large  distances 
are  interpreted  as  being  due  to  resonance  between 
normal  covalent  and  ionic  structures.  Resonance 
between  structures  with  single  and  doubly  bound 
Cl  in  substituted  ethylenes  and  benzenes  is  discussed 
in  relation  with  quantum  mechanical  calculations  on 
these  phenomena.  S.  C. 

Orientation  in  thin  layers  of  stearic  acid  by 
electron  diffraction.  K.  H.  Storks  (Phvsical  Rev., 
1936,  [ii],  50,  396;  cf.  A.,  1937,  I,  172)" — Electron 
diffraction  patterns  have  been  obtained  from  films  of 
stearic  acid  (I)  by  both  the  reflexion  and  the  trans¬ 
mission  method.  A  single  crystal  of  (I)  on  “  rezoglas  ” 
gives  a  rectangular  array  of  diffraction  spots  corre¬ 
sponding  with  the  monoclinic  a-modification.  A 
crystal  is  always  oriented  with  its  [001]  plane  in  the 
plane  of  the  foil.  Transmission  patterns  have  also 
been  obtained  from  (I)  deposited  on  Au  films.  In 
reflexion  experiments  with  (I)  on  Ni  etc.,  diffraction 


patterns  consist  of  diffuse  spots  forming  broad  bands 
inclined  33°  to  the  surface  plane,  which  must  be  the 
inclination  of  long  hydrocarbon  chains  to  the  surface 
normal.  Separations  of  these  bands  correspond  with 
2*5  A.  spacing  between  C  atoms.  L.  S.  T. 

High-frequency  magnetic  permeability  of  thin 
films  of  iron,  on  the  hypothesis  of  a  very  thin, 
non-magnetic  surface  film.  S.  Procopiu  (Ann. 
Sci.  Univ.  Jassy,  1938,  24,  257 — 262). — Theoretical. 
The  magnetic  properties  of  Fe  at  high  frequency  are 
explained,  assuming  the  existence  of  a  non-magnetic 
surface  film  35 — 70  m|x.  thick.  E.  S.  H! 

Influence  of  compression  on  the  magnetisation 
of  nickel.  S.  Velayos  (Anal.  Fis.  Quim.,  1937,  35, 
107 — 123). — Hysteresis  curves  (cf.  Heaps,  A.,  1936, 
1055)  have  been  obtained  for  0 — 11  kg.  per  sq.  mm. 
The  limiting  intensity  of  magnetisation  (/),  loss  by 
hysteresis,  coercive  Hq,  max.  k,  and  the  corresponding 
Z/jx  are  related  to  the  compression  a  by  y'Z/c  “  3*81 — 
0*1 14a ;  1H0  =  6220— 284a ;  #c  =  3*06  +  0*323a; 
tfM(a  +  7*8S)  =  181*6.  F.  R.  G. 

Anisotropy  of  the  magnetic  energy  in  single 
crystals  of  nickel  as  a  function  of  temperature. 
N.  L.  Brtjchatov  and  L.  Y.  Kirenski  (Physikal.  Z. 
Sovietunion,  1937,  12,  602 — 609).— Single  crystals  of 
Ni  were  obtained  in  spherical  form,  and  the  magnetic 
moment  induced  in  them  by  a  magnetic  field  was 
determined.  The  energy  const,  of  the  magnetic 
anisotropy  of  the  crystal  was  calc,  as  a  function  of 
temp.  The  anisotropy  const,  varies  with  temp, 
according  to  the  empirical  equation  K  =  K0e~a:n 
(K0  and  a  being  const.);  this  does  not  hold  near  the 
Curie  point.  The  results  agree  with  the  theory  of 
Akulov  (A.,  1937,  I,  503).  A.  J.  M. 

Reversible  change  of  thermal  energy  accom¬ 
panying  adiabatic  change  of  magnetisation  in 
nickel.  T.  C.  Hardy  (Physical  Rev.,  1936,  [ii],  50, 
395).— Townsend’s  method  (A.,  1935,  572)  has  been 
improved  to  permit  a  study  of  the  magneto- caloric 
effect  in  materials  for  which  the  total  hysteretic 
energy  increase  is  small  in  comparison  with  the 
reversible  thermal  energy  changes  that  occur  during 
a  half- cycle  of  magnetisation.  Results  for  Ni  are 
given.  L.  S.  T. 

New  determinations  of  gyromagnetic  ratios 
for  ferromagnetic  substances.  S.  J.  Barnett 
(Physical  Rev.,  1936,  [ii],  50,  390). — New  measure¬ 
ments  on  electrolytic  Fe,  cold-rolled  steel,  Ni,  perm¬ 
alloy,  Hopkinson’s  Ni-Fe  alloy,  Co,  Co  alloyed  with 
Cu  or  Ni,  and  Preuss’  Fe-Co  alloy  give  valsl  ranging 
from  approx.  1*02  x  ?nje  for  Ni-Fe  to  approx. 
1*10  X  m/e  for  Co.  L.  S.  T. 

Reflecting  power  of  evaporated  metal  films  in 
the  near  and  far  ultra-violet.  G.  B.  Sabine 
(Physical  Rev.,  1936,  [ii],  50,  396— 397 ;  cf.  A.,  1937, 
I,  634).— The  reflecting  power  of  evaporated  metal 
films  from  the  visible  to  450  a.  have  been  determined 
for  Al,  Sb,  Be,  Bi,  Cd,  Cr,  Cu,  Au,  Fe,  Pb,  Mg,  Mn, 
Mo,  Ni,‘  Pd,  Pt,  Ag,  Te,  Sn,  Ti,  Zn,  and  Zr. 

L.  S.  T. 

Total  reflecting  power  of  nickel  and  an  iron- 
cobalt  alloy  as  a  function  of  temperature  in  the 
neighbourhood  of  the  Curie  point.  L.  S.  Orn- 
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stein  and  0.  Koefoed  (Physica,  1938, 5, 175 — 176),— 
The  reflecting  power  of  Ni  shows  a  sudden  decrease, 
and  that  of  an  Fe-Co  alloy  containing  22*5%  of  Co  a 
slower  increase,  as  the  temp,  is  increased  through  the 
Curie  point.  A.  J.  E.  W. 

Ellipticity  of  light  reflected  from  thin  films  of 
oriented  molecules.  H.  A.  McTaggart  (Trans. 
Roy.  Soc.  Canada,  1937,  [iii],  31,  III,  141—151). — 
The  changes  in  the  ellipticity  of  light  reflected  from 
a  no.  of  mono-layers  of  Ba  stearate  on  glass  are 
examined  and  discussed.  Experiments  show  that, 
when  the  incident  light  is  plane  polarised,  films 
built  up  of  oriented  mols.  on  glass  may  be  used  to 
vary  the  ellipticity  (from  positive  to  negative  vals.) 
of  fight  reflected  from  them,  and  certain  film  thick¬ 
nesses  may  be  found  which  give  plane  polarised  light 
at  all  angles  of  incidence.  N.  M.  B. 

Young’s  modulus  in  bismuth  crystals.  A.  B. 
Focke,  R.  B.  Lindsay,  and  G.  R.  Wilks  (Physical 
Rev.,  1936,  [ii],  50,  S72). — The  modulus  has  been 
determined  for  the  two  principal  crystallographic 
directions  by  measurements  of  the  velocity  of  sound 
in  a  single- costal  rod  soldered  between  two  longer 
steel  rods.  The  velocities  for  crystals  with  the  prin¬ 
cipal  axis  perpendicular  to  and  parallel  to  the  rod  are 
2026  and  1541  m.  per  sec.,  respectively,  giving 
4*04  x  1011  and  2*25  x  10u  dynes  per  cm.2  for  the 
moduli.  L.  S.  T. 

Elastic  property  of  metallic  wire  at  high  tem¬ 
perature.  T.  Fujtvvara  and  T.  Hukuda  (J.  Sci. 
Hirosima  Univ.,  1938,  8,  93 — 98). — Elasticity-temp, 
curves  in  the  range  600 — 3000°  K.  are  determined  for 
W  wires  (d  0*1  mm.)  hanging  freely  in  vac.,  by 
applying  a  horizontal  magnetic  field  to  give  a  standard 
lateral  deflection  of  the  current -heated  wire.  The 
curves  show  a  slight  linear  decrease  of  elasticity 
followed  at  ~2100°  K.  by  a  marked  trough  (possibly 
due  to  plastic  deformation)  with  its  min.  at  2650°  K. 

I.  McA. 

Molecular  processes  at  the  elastic  limit.  A. 
Smekal  (Physikal.  Z.,  1938,  39,  228 — 230). — A  finite 
elastic  limit  for  the  occurrence  of  irreversible  mol. 
processes  cannot  be  demonstrated.  A.  J.  M. 

Elastic  constants  of  an  anisotropic  solid.  M.  S. 
Plesset  and  R.  F.  Baker  (Physical  Rev.,  1936,  [ii], 
50,  399). — Theoretical.  L.  S.  T. 

Elastic  constants  of  anisotropic  solids.  Group- 
theoretical  treatment.  H.  A.  Jahn  (Z.  Krist., 
1937,  98,  191 — 200). — The  elastic  consts.  of  a  solid 
number  from  2  to  21  according  to  symmetry.  By 
applying  the  theory  of  the  irreducible  representations 
of  symmetry  groups,  the  relations  of  Voigt  for  crys¬ 
tallographic  groups  are  derived  more  simply,  and  an 
extension  is  made  to  cover  all  possible  symmetry 
groups.  I.  McA. 

Dilatometric  study  of  the  a -y  transformation 
in  high-purity  iron.  C.  Wells,  R.  A.  Ackley, 
and  R.  F.  Mehl  (Trans.  Amer.  Soc.  Met.,  1396,  24, 
46 — 66). — The  temp,  of  the  a -y  transformation  of 
H^-purified  Armco  Fe  was  909-5°:tlo.  The  effects 
of  supercooling,  superheating,  and  speed  of  trans¬ 
formation  were  studied.  Ch.  Abs.  (e) 


Self- sputtering  at  the  cathode  in  the  glow  dis¬ 
charge.  '  H.  Fischer  (Z.  Physik,  1938,  108,  500— * 
508). — -Redeposition  of  sputtered  material  on  the 
cathode  surface  has  been  demonstrated  by  direct 
experiment.  Disturbance  of  equilibrium  botween  fresh 
sputtoring  and  redeposition  has  no  effect  on  electron 
liberation  at  the  cathode  (y-coeff.).  Variations  of 
the  y-coeff.  and  the  condition  of  the  cathode  surface 
with  alteration  in  discharge  conditions  were  observed. 

H.  C.  G. 

Transition  phenomena  in  the  condensation  of 
silver  vapour  on  clean  and  gas-covered  tungsten. 

M.  B.  Sampson  and  P.  A.  Anderson  (Physical  Rev., 
1936,  [ii],  50,  385 — 386). — Permanent  condensation 
of  Ag  on  a  gas-covered  W  filament  occurred  only 
vrhen  the  temp,  was  lowered  to  900°  k.  and  typical 
transition  effects  appeared.  Permanent  condensation 
on  W  cleaned  by  flashing  at  2800°  K.  occurred  at 
1220°  K.  with  no  appearance  of  crit.  phenomena. 
Crit.  temp,  effects  in  the  condensation  of  metal  on 
metal  are  probably  conditioned  by  the  presence  of 
surface  films  of  gas  and  vapour.  L.  S.  T. 

Electrical  properties  of  thin  metallic  films .  E . 
Perttcca  (Nuovo  Cim.,  1937,  14,  506 — 524). — A  sum¬ 
mary  of  work  on  the  electrical  properties  of  metallic 
films  which  are  >100  A.  thick.  0.  J.  W. 

Resistance  of  cuprous  oxide  in  fields  of  high 
intensity.  F.  P.  Henninger  (Physikal.  Z.,  1938, 
39,  216 — 224). — The  reistance  of  Cu20  in  the  massive, 
finely  c^st.,  and  coarsely  cryst.  form  has  been  deter¬ 
mined  when  the  substance  is  in  an  electric  field  of 
high  intensity.  Plates  of  finely  cryst.  Cu20  obey 
Ohm’s  law  up  to  a  field  strength  of  90  kv.  per  cm.  A 
coarsely  cryst.  plate  has  a  resistance  independent  of 
potential  up  to  115  kv.  per  cm.  A.  J.  M. 

Electrical  properties  of  manganese  ferrites. 
A,  Schulze  and  W.  Gremmer  (Physikal.  Z.,  1938, 
39,  205 — 208). — The  effect  of  temp,  on  the  sp.  resist¬ 
ance  of  the  binary  system  Fe203-Mn0  has  been 
examined  for  mixtures  containing  various  amounts 
of  Fe^03.  At  room  temp,  the  sp.  resistance  is  very 
high,  Ibut  decreases  with  rising  temp,  until  it  reaches 
the  val.  for  a  badly  conducting  metal.  Potential  has 
a  considerable  effect  on  the  resistance.  The  results 
are  explained  hy  the  existence  of  intercryst.  layers. 

A.  J.  M. 

Variation  in  the  resistance  of  an  electrical  con¬ 
ductor  in  a  magnetic  field.  F.  V.  Bergen  (Co nipt, 
rend.,  1938,  206,  588— 590).— Theoretical.  The  in¬ 
crease  in  resistance  on  applying  a  magnetic  field  has 
been  studied  and  shown  to  agree  with  the  experiments 
of  Kapitza  (cf.  A.,  1934,  721).  R.  S.  B. 

Resistance  of  a  superconductor  in  the  inter¬ 
mediate  state.  H.  G.  Smith  (Trans.  Roy.  Soc. 
Canada,  1937,  [iii],  31,  III,  31— 39).— Mathematical. 

N.  M.  B. 

Superconductivity.  F.  London  (Z.  Physik, 
1938,  108,  542— 544).— Comments  on  Bopp’s  work 
(cf.  A.,  1938,  I,  70).  H.  C.  G. 

Magnetochemical  studies.  XXEX.  Magnetic 
behaviour  of  potassium  manganate.  K.  A. 
Jensen  and  W.  Klemm  (Z,  anorg.  Chem.,  1938,  237, 
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47— 48).— x  for  K2Mn04  is  6*03  X  10~6  at  22°.  and 
19-6  X  10’6  at  —183°.  This  corresponds  with  1*73 
Bohr  magnetons  in  agreement  with  theory  for  MnYI. 

F.  J.  G. 

Magnetically  neutral  solutions.  C.  Salceanu 
(Z.  Physik,  1938,  108,  439— 443).— The  relation  be- 
tween  magnetic  susceptibility  and  concn.  is  obtained 
for  a  no.  of  paramagnetic  salts  in  H^O.  It  is  found 
that  for  any  pair  of  paramagnetic  ions  pjpz— \/(c2/ci) 
where,  p  =  Weiss  magneton  no.  and  c  =  concn.  at 
which  magnetic  susceptibility  is  zero.  L.  G.  G. 

Active  oxides  and  reactions  of  solid  sub¬ 
stances.  CIX.  Observation  of  the  ageing  pro¬ 
cesses  in  glassy  substances  by  means  of  mag¬ 
netic  measurements.,  G.  F.  Huttig  and  E. 
Strotzer  (Z.  anorg.  Chem.,  1938,  236,  107— 120). — 
The  ageing  processes  in  glasses  at  various  temp,  have 
been  studied  by  measurements  of  x,  using  three  different 
kinds  of  glass,  viz.,  a  commercial  glass  and  anhyd. 
Na2B407,  both  of  which  had  been  rendered  para¬ 
magnetic  by  addition  of  10%  of  CoO,  and  a  CoO-B203 
glass.  In  the  first  two  cases  x  passes  at  first  through 
a  min.  and  then  through  a  max.  The  min.  is  most 
pronounced  at  lower  temp.,  and  the  height  of  the 
max.  is  greatest  at  higher  temp.,  and  both  are  reached 
more  rapidly  as  the  temp,  rises.  In  the  third  case 

the  initial  min.  is  not  observed  and  the  max.  has  the 

» 

same  height  at  all  temp.  In  this  case  the  time 
required  to  attain  a  particular  val.  of  x  is  related  to 
the  temp,  by  the  Arrhenius  equation,  and  the  activ¬ 
ation  energies  for  the  processes  which  give  rise 
respectively  to  the  increase  and  the  subsequent 
decrease  of  x  are  18,620  and  27,180  g.-cal.  F.  J.  G. 

New  type  of  free  radical.  Paramagnetism  of 
tritolylammonium  perchlorate.  P.  Rumpe  and 
F.  Trombe  (Compt.  rend.,  1938,  206,  671—673).— 
[(C6H4Me)3N] F C104~  (I)  has  Xsp.  =  +2*635  X  10~6, 
Xmoi-  (corr.  for  diamagnetism)  —  +1247  x  10'$,  con¬ 
firming  that  the  ammonium  cation  may  be  considered 
as  a  free  radical.  Assuming  that  the  mol.  of  (I) 
contains  one  free  electron,  Van  Week’s  formula  gives 
Xmoi.  =  1296*5  X  lO-6.  A.  J.  E.  W. 

Stimulation  of  paramagnetic  absorption  by  a 
constant  field.  F.  Brons  and  C.  J.  Gorter  (Nature, 
1938,  141,  369). — Paramagnetic  absorption  in  Fe 
alum  is  markedly  stimulated  at  a  frequency  of  3*7  X 
106  and  77°  K.  in  presence  of  a  comparatively  large 
const,  field  applied  parallel  to  the  alternating  field. 
Absorption  reaches  a  max.  at  1000  oersted. 

.  ■-  t  ..  1  ■  /  .■  l.  s.  t. 

Magnetic  susceptibility  of  molecular  hydro¬ 
gen.  E.  E.  Witmer  (Physical,  Rev.,  1936,  ^ii],  50, 
1094). — Terms  in  the  molar  magnetic  susceptibility 
equation  ,  have  been  evaluated,  for  different  inter- 
nuclear  distances;.:  ;  L.S.T.,:  ' 

Susceptibility  of  Gd,  Tb,  Dy,  Ho,  and  Er  ions1 
and  the  Weiss  magneton.  I.  B.  Cabrera  (Anal. 
Fis.  Qulm.;  1937,  35,  207— 241).— The  val.  of  the 
Weiss  magneton  is  recalc,  as  1125*0  (cf.  A.,  1937,  I, 
504).  *  A  satisfactory  val.  for  the  magnetic  moment  of 
Tb’“  could  not  be  determined  (loc.  cit.) .  F.  R.  G. 

Diamagnetic  anisotropy  of  conjugated  com¬ 
pounds.  (Mrs.)  K.  Lonsdale  (J.C.S.,  1938,  364— 


368).— Diamagnetic  susceptibility  data; are  recorded 
for  phthalocyanine,  H2C204,2H20,  stilbene,  tolan,  and 
Jrafis-Ph^g,  and,  excepting  for  the  last  compound, 
are  correlated  with  the  mol. .  direction  cosines  from 
X-ray  data  to  deduce  the  principal  susceptibilities  of 
the  mols.  The  anisotropy  of  the  C204  group  is  about 
twice  that  of  the  C03  group  and  about  one  sixth  that 
of  C6H6.  Besides  the  anisotropy  normal  to  the  mol. 
plane,  explained  in  terms  of  mol.  orbitals,  stilbene 
and  tolan  have  unexplained  anisotropy  in  that  plane. 
Large  diamagnetic  anisotropy  is  associated  with  the 
existence  of  bond  resonance,  planar  arrangement  of 
atoms  in  the  mol.,  and  tendency  to  equalise  bond 
distances,  in  open  systems  as  well  as  in  closed  rings. 

J.  W.  S. 

Diamagnetic  anisotropy  of  an  aromatic  mole¬ 
cule.  C.  F.  Squire  (Compt.  rend., 
1938,  206,  665— 667).— The  dia¬ 

magnetic  anisotropy  of  (I)  is  calc, 
by  the  London  method  (A.,  1938, 
I,  19).  The  val.  obtained,  4*56Ax0,h,j 
is  only  sliehtlv  >  that  for  pyrene, 
4*46A*xc$h,.  ~  A.  J.E.W. 


Ferromagnetism  and  structure  of  manganese 
ferrites.  A.  Kussmann  and  H.  Nitka  (Physikal. 
Z.,  1938,  39,  208 — 212). — X-Ray  structure  and  mag¬ 
netic  properties  of  a  series  of  manganese  ferrites  shows 
that  ferromagnetism  at  high  temp,  is  due  to  a  stable 
mixed- crystal  phase  with  a  face -centred  cubic  lattice 
(spinel  structure).  The  range  of  stability  of  this 
phase  is  examined.  It  is  stable  up  to  1300°,  and  can 
be  observed  at  room  temp,  by  quenching  the  hot 
mixture,  although  it  is  then  unstable..  7  A.  J.  M.  , 

Collision  efficiency  in  the  decomposition  of 
nitrous  oxide.  L.  Kuchler  (Naturwiss.,  1938, 
26,  104 — 105). — The  determination  of  the  direct 
transference  of  vibrational  energy  in  the  decomp,  of 
N20  has  been  carried  out  by  investigating  the  dis¬ 
persion  of  sound  in  N20-He  mixtures  up  to  420°. 
The  relaxation  time  for  collisions  between  He  and 
N20  increases  with  rising  temp,  and  at  420°  is  almost 
equal  to  the  val.  for  pure  N20.  Extrapolation  to 
650°  shows  that  about  2000  collisions  with  He  are 
necessary  to  deactivate  one  mol.  of  N20.  This  is  the 
same  efficiency  as  is  derived  from  kinetic  experiments. 

A.  J.  M.  ‘ 

Determination  of  [acoustic]  resonance  points 
in*  liquids  in  tubes  by  deflexion  of  a  galvano¬ 
meter.  C.  Salceanu  and  C.  Istratv  (Compt.  rend., 
1938,  206,  329—330). — A  device  employing  a  micro¬ 
phone  and  valve  amplifier  is  described.  The  nature 
of  the  resonances  obtained  with  H20,  EtOH,  COMe2, 
and  CC14  is  illustrated.  A.  J.  E.  W. 

Formulas  for  calculating  the  velocity  of  sound 
and  the  m.p.  R.  Gianasso  (Nuovo  Cim.,  1937;  14, 
486 — 491). — Formulas  are  derived  for  calculating  the 
velocity  of  sound  in  and  .  m.p.  of  cryst.  elements. 
These  quantities  are  expressed  .  as  functions  of  a‘ 
parameter  v,  which  is  defined  as  the  no.  of  co¬ 
ordination  charges  or  peripheral  electrons  belonging 
to  each  atom  in  the  lattice.  The  formulas  are  used  to 
calculate  v>  which  for  some  elements  =  no.  of  valency 
electrons.  For  most  elements,  however,  v  has  several 
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vals.  depending  on  the  method  of  calculation,  but 
some  of  these  vals.  always  coincide  with  known 
valencies  of  the  elements.  0.  J.W: 

Absorption  of  sound  in  carbon  dioxide  gas. 
Determination  of  the  relaxation  time  for  the 
vibrational  energy  as  a  function  of  the  temper¬ 
ature.  ;  A.  van  Itterbeek  and  P.  Mariens  (Physica, 
1938,  5,  153—160). — The  absorption  of  sound  in 
C02  as  a  function  of  pressure  has  been  measured 
using  frequencies  of  304*4  and  598-98  ke.,  at  a  no.  of 
temp.  Vais,  for  the  relaxation  times  and  nos.  of 
effective  collisions  are  deduced.  The  results  are  in 
accord  with  Kneser’s  theory  and  the  Kirchhoff- 
Helmholtz  absorption  formula.  Mol.  rotation  appears 
to  have  no  influence  on  the  relaxation  time.  Traces  of 
H20  vapour  considerably  increase  the  absorption. 

A.  J.  E.  W. 

Sound  velocity  and  chemical  constitution  [of 
organic  liquids].  S.  Parthasarathy  (Current 
Sci.,  1938,  6,  322 — 323). — General  findings  are 
summarised.  .  L.  S.  T. 

:  .  -  .  :  i  •  \  -•  .  _ 

Acoustic  resonance  spectra  of  liquids.  C. 
Salceanu  and  C.  Istraty  (Compt.  rend.,  1938,  206, 
502 — 504).— The  occurrence  of  secondary  resonances 
in  a  resonance  tube  containing  Ho0,  EtOH,  or 
COMe  2  is  illustrated  and  discussed.  These  resonances 
are  characteristic  of  the  liquid  used.  A.  J.  E.  W. 

Measurement  of  the  velocity  of  sound  in  liquids 
by  ultrasonic  surface  interferences.  J.  P.  Cance 
(Compt.  rend.,  1938,  206,  504—505). — Wave  trains 
from  two  piezo -electric  crystals  immersed  in  the 
liquid  are  made  to  interfere  in  the  surface,  causing 
visible  stationary  waves;  measurement  of  these 
enables  the  velocity  of  sound  (ft)  to  be  deduced, 
ft  for  PhMe  is  1325  m.  per  sec.  A.  J.  E.  W. 

Longitudinal  waves  of  very  high  frequencies 
in  viscous  fluids.  R.  Lucas  (Compt.  rend.,  1938, 
206,  658— 659).— Expressions  are  derived  for  the 
limiting  vals.  towards  which  the  velocity  of  propag¬ 
ation,  and  tho  decrement  tend  as  the  frequency  is 
increased.  A.  J.  E.  W. 

Atomic  heats  of  tin  in  the  superconductive  and 
in  the  non-superconductive  state.  W.  H.  Keesom 
and  P.  H.  Van  Laer  (Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1938,  41,  96).— The  difference  between 
tho  at.  heats  of  Sn  in  the  superconducting  and  non¬ 
superconducting  states  is  in  accord  with  tho  val. 
calc,  from  the  formula  AG  —  VT.&*/dT2{H ,*!$-). 
Satisfactory  accord  was  also  obtained  with  the 
formula  AS  =  V . d / dT (/it2 /8rr ) .  Tho  at.  heats  in 
tho  superconductive  state  follow  nearly  a  T3  law, 
whilst  for  the  non-superconductive  state  at  <3*2°  K. 
they  can  be  represented  by  a  Debye  T3  term  (0,p  = 
185)  and  ajd7  term  which  can  be  ascribed  to  free 
electrons.  The  experimental  val.  for  y  is  >  the  val. 
calc,  on  the  assumption  that  tho  no.  of  free  electrons 
per  atom  is  equal  to  the  valency.  J.  W.  S. 

Exact  measurement  of  specific  heat  of  metals 
at  high -temperatures.  XXIX.  *  Specific  heats, 
electrical  resistance,  thermoelectrical  behaviour, 
and  thermal  expansion  of:  neodymium  in  con¬ 
nexion  with  its  alio  tropic  changes.  F.  M. 
Jaeger,  J.  A*  Bottema,  and  E.  Rosenbohm  (Proc. 


K.  Akad.  Wetensch.  Amsterdam,  1938,  41,  120—138; 
cf.  A.,  -  1937,  I,  405). — These  properties  have  been 
measured  over  various  temp,  ranges  between  100° 
and  760°.  At  least  four  allotropic  forms  exist, 
transition  points  occurring  at  —164°,  508°,  and  714°. 
Tho  changes  near  the  two  last  temp,  are  accompanied 
by  hysteresis  phenomena,  doubtless  caused  by  the 
slow  re-establishment  of  dynamic  equilibrium  between 
tho  different  forms  of  the  metal  in  the  successive 
phases.  Nd  which  has  been  heated  to  >740°  expands 
during  cooling  to  640°,  and  then  obtains  a  permanent 
elongation  which  has  an  accumulative  character  every 
time  the  thermal  cycle  is  repeated.  J.  W.  S. 


Exact  measurement  of  specific  heat  of  metals 
at  high  temperatures.  XXX.  Specific  heats  of 
pure  iron  between  25°  and  1500°.  A.  J.  Zuithoff 
(Proc.  K.  Akad.  Wetensch.  Amsterdam,  1938,  41, 
264 — 274).— Vals.  of  tho  moan  and  true  (GS 
sp.  heats  are  recorded;  between  250°  and  606° 
Gp  =  0*1335  +  (1-5406  x  10-S)(0  -  250)  +  (5-289  X 
l0-7)(6  -  250)2  -  (6*51  X  1O-1O)(0  -  250)3.  Freshly 
prepared  Fe  contained  H2,  N2,  and  traces  of  02,  and 
gave  anomalous  results,  particularly  between  100°  and 
760° ;  the  gases  were  removed  by  repeated  heating  to 
950°.  A  discontinuity  in  the  Gp-Q  curve  occurs  at 
130—190°,  but  no  change  of  structure  is  observed  at 
this  temp.  Tho  Curie  point  of  pure  Fe  is  760°. 

A.  J.  E.  W. 


Calculation  of  molecular  heats  of  liquids.  P. 

Guareschi  (Atti  R.  Accad.  Lincoi,  1937,  [vi],  26, 
403 — 405;  cf.  A.,  1938,  I,  233). — Tho  relationship 
found  previously  leads  to  the  following  expression  for 
the  mol.  heat,  (7,  of  a  liquid,  viz,, 

G  =  (n!3)<xri(N/J)q2(dyjdT),  where  n  =  no.  of  atoms 
in  tho  mol.,  a  =  coeff.  of  association  of  tho  liquid, 
iV  =  Avogrado’s  no.,  J  =  mechanical  equiv.  of  heat. 
Approx,  agreement  with  the  experimental  vals.  is 

obtained.  O.  J.  W. 

.  *  ‘ 

Critical  temperatures  of  liquids.  L.  Sibaiya 
(Current  Sci.,  1938,  6,  329 — 330). — Experimental  vals. 
for  8  common  liquids  are  compared  with  those  ob¬ 
tained  from  tho  formula  crit.  temp.  (°C.)  —  3/(10  x 
coeff.  of  expansion  at  0°).  L,  S.  T. 

M.p.  of  silicon.  F.  Hoffmann  and  A.  ScnunzE 
(Motallwirts  ,  1938,  17,  3— 6).— The  m.p.  of  pure  Si 
(99*89%)  is  1410°i2°,  and  that  of  commercial  Si 
(98%)  about  2°  lower,  determined  by  thermo-electric 
and  optical  pyrometer  measurements.  C.  E.  H. 


Transition  [temperatures]  of  some  deuteram- 
monium  salts.  K.  Clusius,  A.  Kruis,  arid  W. 
Schanzer  (Z.  anorg.  Chem.,  1938,  236,  24—30).— 
The  transition  temp,  of  some  ND4  salts  have  been 
determined  and  those  of  the  corresponding  NH4  salts 
redetermined,  as  follows  :  NH4GNS,  90  - ;  ND4CNS 
84° ;  (NH4)oS04  -48*5°;  (ND4)2S04  -48*1° 
n->  I  123*5°,  3H-^n  84-0°,  IV->n  52( 

-12° ;  ND4N03  n->  I  123-5°,  IV->  H  50 
0° ;  NH4C1  n  I  184°,  III  ->  EE  -30-3 
n->  I  175°,  m-X  H  -23*7°;  NH4Br  II  -X  I  141°, 
m-xll  -38-8°;  ND4BrII-*I  132°,  HP^  H 

— 58-5°. ND4Br  has  a  third  transition  point  at 
—104°;  this  could  not  be  observed  for  NH4Br.  The 
effect  of  substituting  D  for  H  can  be  correlated  with 


NH4N03 
V->  IV 
V-^IV 
:  ND4C1 
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the  smaller  radius  of  the  ND4*  ion  in  the  simpler 
cases.  F.  J,  G. 

Thermal  transition  in  solid  deuteroammon- 
ium  sulphate,  (NH4)2S04.  I.  Nitta  and  K. 
Suenaq-a  (Bull.  Chem.  Soc.  Japan,  1938,  13,  36— 
41). — Dilatomotric  and  sp.  heat  measurements  and 
thermal  analysis  indicate  that  the  transition  points  of 
(NH4)2S04  and  (ND4)2S04  are  —50°  and  — 49*5°, 
respectively.  The  heats  of  transition  are  210  and 
225  g.-cal  per  g.-mol.,  respectively.  J.  W.  S. 

Specific  volume  of  steam  in  the  saturated  and 
superheated  condition  together  with  derived 
values  of  the  enthalpy,  entropy,  heat  capacity, 
and  Joule-Thomson  coefficients.  IV.  Steam 
research  programme.  F.  G.  Keyes,  L.  B.  Smith, 
and  H.  T.  Gerry  (Proc.  Amer.  Acad.  Arts  Sci.,  1936, 
70,  319 — 364;  cf.  A.,  1934,  952). — Data  are  recorded. 

Ch.  Abs.  (e) 

Normal  density  and  limiting  density  of  oxygen. 
Density  of  ammonia.  E.  Moles  and  C.  Roquero 
(Anal.  Fis.  Quhn.,  1937,  35,  263— 268).— 02  from 
KMn04  by  pyrolysis  in  a  new  apparatus  (cf.  A.,  1937, 
I,  338)  has  d  1*427604  +  0*0013475p  between  253 
and  760  mm. ;  coeff.  of  compressibility  0*000929 ; 
deviation  from  Avogadro’s  law  1*00093,  in  agreement 
with  previous  work;  whence  it  is  calc,  that  R  is 
0*082047.  d  for  synthetic  NH3  measured  in  the  same 
apparatus  was  in  agreement  with  the  val.  previously 
obtained  (loc.  tit.).  F.  R.  G. 

Limiting  density  of  silicon  tetrafluoride.  At. 
wt.  of  fluorine.  E.  Moles  and  T.  Toral  (Z.  anorg. 
Chem.,  1938,  236,  225 — 231). — The  limiting  density 
of  SiF4  has  been  determined  by  the  classical  method. 
The  mol.  wt.  is  104*085.  With  the  international  val. 
(28*063)  for  Si  this  gives  F  =  19  005,  but  the  most 
probablo  vals,  are  Si  =  28*104  and  F  =  18*995. 

F.  J.  G. 

Variation  of  physical  constants  in  homologous 
series.  H.  Density.  V.  G.  Aranda  (Anal.  Fis. 
Quim.,  1937,  35,  186 — 205). — Vais,  given  by  the 
formula  df  =  1/(1*167  +  b/M)  previously  (A.,  1936, 
1090)  proposed  for  hydrocarbons  are  compared  with 
experimental  vals.,  which  are  tabulated,  for  other 
classes  of  compounds  each  having  its  own  6.  Diverg¬ 
encies  may  be  due  to  experimental  errors,  to  the 
first  member  of  each  series,  and  to  association  in 
the  lower  members  of  alcohols,  acids,  and  their 
derivatives.  F.  R.  G. 

Simultaneous  measurements  of  density  and 
surface  tension.  L.  E.  Dodd  (Physical  Rev.,  1936, 
[ii],  50,  387). — Further  measurements  (A.,  1937,  I, 
202)  of  increased  precision  have  been  made  on  10 
alcohols.  L.  S.  T. 

Thermodynamic  properties  of  helium  at  high 
pressure.  W.  Jacyna  (J.  Amer.  Chem.  Soc.,  1938, 
60,  555 — 558). — Published  v.p.  data  are  tabulated. 
The  “  vol.-work,”  sp.  vol.,  vol.  deviation,  expansion 
coeff.,  sp,  heats,  Joule  effect,  and  Joule-Thomson 
effect  are  computed  for  the  range  —70°  to  200°  and 
103*3—30,000  kg.  per  sq.  cm.  E,  S.  H. 

Thermal  properties  of  halides.  XI.  Phos¬ 
phorus  pentachloride  and  aluminium  phos¬ 
phorus  chloride  AlPClg.  W,  Fischer  and  0. 


Jubermann  (Z.  anorg.  Chem.,  1938,  235,  337 — 351). — 
Some  physical  properties  of  PC15  have  beon  redeter¬ 
mined.  Tho  vals.  for  the  v.d.  agree  with  the  equation 
given  by  Nernst  (A.,  1916,  ii,  418) ;  tho  v.p.  between 
100*5°  and  158*1°  is  given  by  log  p  =  —16,100/ 
4-57T  +  11*034;  vals.  in  the  upper  part  of  the  range 
are  those  of  Smith  and  Calvert  (A.,  1914,  ii,  628). 
p  for  the  liquid  is  pi  =  1*599  —  0*0019(£  —  160). 
From  the  results  the  following  have  beon  computed : 
heat  of  sublimation  (to  undissociated  vapour)  .==  15*5 
kg. -cal.  per  g.-mol.,  heat  of  dissociation  (at  approx. 
200°)  =  22  kg. -cal.  per  g.-mol.  The  results  aro  dis¬ 
cussed  in  connexion  with  the  classification  of  halides. 
The  m.p.  curve  for  the  system  A1C13-PC15  has  been 
determined  and  the  existence  and  stability  of  tho 
compound  A1PC18  confirmed.  V.d.  measurements 
show  that  in  the  vapour  it  is  largely  but  not  com¬ 
pletely  dissociated.  Its  m.p.  is  380°  and  its  low 
volatility  indicates  an  ionic  structure.  F.  J.  G. 

[Physical  properties  of]  cyanogen  chloride.  A. 
Klemenc  and  G.  Wagner  (Z.  anorg.  Chem.,  1938, 
235,  427 — 430). — Tho -v.p.  of  CNC1  between  —12° 
and  14°  has  been  determined.  The  b.p.  is  13*0°,  the 
m.p.  —6*5°  and  the  triple  point  is  at  337  mm.  and 
—  6*3°.  The  v.d.  corresponds  with  a  mol.  wt.  of 
62*9  and  p  for  the  liquid  is  1*247  at  0°.  F.  J.  G. 

Vapour  pressure  of  liquid  cyanic  acid.  M. 
Liniiard  (Z.  anorg.  Chem.,  1938,  236,  200 — 208). — 
Tho  v.p.  has  been  measured  between  — 76°  and  — 6°, 
and  is  given  by  logp  =  —  1735-32/T  +  1*75  log  T  — 
0-0050499T  +  5*90063.  The  b.p.  is  23*5°,  the  heat 
of  vaporisation  is  6*72  to  6*93  kg. -cal.,  and  the 
Trouton  coeff.  is  22*6  to  23*5.  HCNO  is  an 
abnormal  liquid.  F.  J.  G. 

Proof  of  the  equality  at  the  absolute  zero  of 
work  and  total  heat  independently  of  the  third 
law  of  thermodynamics.  M.  di  Jorio  (Nuovo 
Cim.,  1937,  14,  480 — 485). — Theoretical.  O.  J.  W. 

Additivity  of  the  van  der  Waals  constant  a. 
N.  Barbulescu  (J.  Chim.  pliys.,  1938,  35,  27 — 32). — 
Theoretical.  E.  S.  H. 

Thermodynamic  properties  of  hydrocarbons. 
W.  C.  Edmister  (Ind.  Eng.  Chem.,  1938,  30,  352 — 
358). — Theoretical.  A  reduced  equation  of  state  is 
derived,  viz.,  F/oc  =  (RTcTT/PcacPr)  —  ar,  where 
suffixes  c  and  r  refer  to  crit.  and  reduced  vals., 
respectively,  and  a  is  the  difference  between  the 
actual  and  ideal  gas  vol.  The  ratio  RTJPco ^  is 
practically  const.  Using  the  reduced  equation,  the 
effect  of  pressure  on  vapour  fugacitv,  Gv ,  S,  Hy  and 
Cp  —  Cv  has  been  calc.  A  new  equation  for  Cv  at  1 
atm.  has  also  been  derived,  viz.,  Cv  =  2*56  +  0*51?& 
+  (0-0013/t2  +  0*0044?i  —  0*00065??m  +  0*00495??i  — 
0*0057 )T,  where  n  and  m  are  the  no.  of  C  and  H 
atoms,  respectively.  The  equations  are  discussed 
with  reference  to  published  data.  C.  R.  H. 

X-Ray  measurement  of  the  thermal  expansion 
of  magnesium.  J.  D.  Hanawalt  and  L.  K. 
Frevel  (Z.  Krist.,  1937,  98,  84^-88;  cf.  A„  1935, 
918;  1936,  785). — By  back-reflexion  from  the  (114) 
and  (105)  planes  in  the  range  36 — 233°,  the  mean 
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principal  linear  expansion  coeffs.  (aaj  ac)  are  respec¬ 
tively  2*77,  2-93  X  1(H  I.  McA. 

Accommodation  coefficient  and  molar  heat  of 
various  hydrocarbon  molecules .  0.  Beeck  (Phys¬ 

ical  Rev.,  1936,  [ii],  50,  387). — The  coeff.  a  as 
defined  by  Tx  —  T.z  =  *{T1  —  T)  where  T>  Tlt  and 
T2  are  the  mean  temp,  of  the  surface  and  of  the  gas 
mols.  before  and  after  collision,  respectively,  has  been 
measured  for  normal  hydrocarbons  up  to  C8,  and  for 
a  no.  of  unsaturated  hydrocarbons  on  a  Ni  surface  at 
140°,  by  the  mol.  beam  method  at  approx.  10~5  mm. 
pressure.  For  the  paraffins  <x(CVt  +'  R/ 2)  =  cxJf, 
which  gives  a  ==  cxMj[c2M  +  c3  +  R/2),  where  cv 
c2,  and  c3  are  experimental  consts.  L.  S.  T. 

Compressibility  of  liquid  naphthalene.  F.  R. 

Russel  and  H.  C.  Hottel  (Ind.  Eng.  Chem.,  1938, 
30,  343 — 345). — The  d  of  liquid  C10Hg  at  temp.  >474° 
has  been  determined  at  const,  pressure  (3030  and 
5800  lb.  per  sq.  in.),  and,  with  the  aid  of  data  from 
the  International  Critical  Tables,  compressibility 
factors  have  been  calc,  for  various  temp,  and  pressure 
ranges.  C.  R.  H. 

Free  draining  of  liquids  in  capillary  tubes 
A.  Grumback  (J.  Phys.  Radium,  193S,  [vii],  9,  49 — 
51). — Mathematical.  Discussion  of  possible  errors  in 
viscosity  tube  measurements.  W.  R.  A. 

Rate  of  viscous  flow  of  metals.  I.  Tin.  L.  C. 
Tyte  (Proc.  Physical  Soc.,  1938,  50,  153— 175).— A 
new  method  is  described,  measurements  being  made 
by  means  of  an  optical  lever  system,  for  determining 
the  dependence  of  rate  of  viscous  flow  of  metals  on 
the  deforming  force  and  its  variation  with  temp. 
Experiments  on  Sn  from  room  temp,  to  the  m.p.  and 
over  a  wide  load  range  show  that,  for  very  small 
extensions,  the  velocity  of  viscous  flow  is  independent 
of  time  and  is  an  exponential  function  of  the  stretch¬ 
ing  load  for  a  given  temp,  and  of  the  abs.  temp,  for  a 
given  load.  Relationships  are  deduced  and  full  data 
are  tabulated  and  plotted.  There  is  evidence  that 
the  temp,  of  the  allotropic  change  is  203°  and 
not  161°.  The  loads  for  transition  from  single  to 
double  glide  and  the  breaking  loads  are  connected 
hyperbolically  with  the  corresponding  temp.  The 
behaviour  of  Sn  wire  is  in  general  agreement  with 
results  for  single  crystals.  N.  M.  B. 

Viscosity  curve  of  aniline.  L.  Steiner  (Chcm. 
Obzor,  1937,  12,  210 — 212). — The  viscosity  curve  for 
chemically  pure  NILjPh  between  20°  and  100°  has 
been  determined  with  an  average  abs.  accuracy  of 
±0*2%.  NHgPh  is  considered  a  good  comparison 
liquid,  especially  for  higher  temp.  F.  R. 

Equilibrium  isotherms  and  isobars  of  mix¬ 
tures  of  carbon  monoxide,  nitrogen,  and  water. 
V.  Fischer  (Ann.  Physik,  1938,  [v],  31,  531 — 539; 
cf.  A.,  1935,  167). — Using  the  vals.  of  Verschoyle 
(A.,  1931,  1370)  the  isotherms  at  —185°  and  — 205°, 
and  the  isobars  at  150  and  30  atm.  have  been  described. 

O.  D.  S. 

Hydrogen-nitrogen-carbon  monoxide  system 
and  the  carbon  monoxide  “washiM  M.  Ruhe- 
mann  and  N.  Zinn  (Physikal.  Z.  Sovietunion,  1937, 
12,  389—403). — Isotherms  and  isobars  relative  to 


the  binary  systems  ‘H2-C0  and  H^-N^  and  the 
ternary  system  H2-N2-CO  are  recorded  for  90°,  83°, 
and  78°  k.  and  the  pressure  range  12 — 50  atm.  The 
results  are  used  to  determine  the  optimum  conditions 
for  the  industrial  removal  of  CO  from  coal  gas. 

I.  McA. 

Compressibility  of  butane-pentane  mixtures 
below  one  atmosphere.  F.  W.  Jesse n  and  J.  H. 
Lightfoot  (Ind.  Eng.  Chem.,  1938,  30,  312 — 314). — 
The  compressibility,  C,  of  n-C4H10-n-C^Hl2  mixtures 
at  30°  and  at  pressures  >500  mm.  Hg  increases 
linearly  with  increasing  [C5H12].  The  G  of  C3H8  at 
0°  and  50°  and  of  l?o-C4H10  at  0°  and  30°  have  also 
been  determined.  The  observed  vals.  of  the  C  coeff. 
variation  with  temp,  are  <  those  calc,  from  the 
relation  of  Cawood  and  Patterson  (cf.  A.,  1933,  770). 

C.  R.  H. 

Physico-chemical  studies  of  dioxan-water 
mixtures.  L.  W.  Oholm  (Finska  Kem.  Medd., 
1938,  67,  19 — 38). — Measurements  of  d ,  y\y  nDi 
and  A  have  been  made  at  20°.  For  solutions  of 
electrolytes  A,  a,  and  k  decrease  rapidly  with  increasing 
dioxan  concn.  M.  H.  M.  A. 

Correlation  of  fluidity  curves  with  f  .-p.  curves 
in  binary  systems.  R.  H.  Ewell  (J.  Chem. 
Physics,  1937,  5,  967 — 973). — Binary  systems  which 
form  cryst.  compounds  usually  show  negative  deviation 
from  the  ideal  laws  of  solutions  and  the  deviations 
are  often  parabolic  functions  of  the  mol.  composition 
with  max.  at  approx.  50  mol.-%.  Since  fluidity 
always  shows  this  type  of  deviation  irrespective  of 
the  composition  of  any  cryst.  compound  or  compounds 
formed,  there  can  be  no  correlation  between  the  max. 
of  the  fluidity  deviation  and  the  composition  of  the 
cryst.  compound.  The  bearing  of  this  conclusion  on 
the  formation  of  compounds  in  the  liquid  is  discussed. 

W.  R.  A. 

Heat  of  mixing  of  liquids.  V.  Heat  of  mix¬ 
ing  of  benzene  with  dichloroethane ,  benzene 
with  carbon  tetrachloride,  and .  hexane  with 
heptane.  V.  A.  Kireev,  V.  T.  Bikov,  and  V.  V. 
Chodortschenko  (J.  Phys.  Chem.  Russ.,  1937,  10, 
807 — S12). — The  heats  of  mixing  referred  to  1  mol. 
of  the  mixture  are  max.  at  0*7  mol.  (CH^Cl^,  0*5 
mol.  CC14,  and  0*5  mol.  C6H14.  They  are  small  and 
positive  for  the  last  system  but  negative  for  the 
others.  J.  J.  B. 

Relation  between  simple  distillation  and  true 
b.~p.  curves  of  complex  mixtures  the  components 
of  which  obey  Raoult's  law.  E.  M.  J.  Pease  (J. 
Math.  Phys.  Mass.  Inst.  Tech.,  1938,  16,  202—214).— 
Mathematical.  E.  S.  H. 

Liquid-vapour  phase  equilibrium  relations  in 
the  etbane-n-beptane  system.  W.  B.  Kay  (Ind. 
Eng.  Chem.,  1938,  30,  459— 465).— T-X  diagrams  for 
the  co-existing  liquid  and  vapour  at  const,  pressure 
compare  satisfactorily  with  those  calc,  by  the  solution 
laws  until  pressures  near  the  crit.  pressure  of  n- C7H16 
are  reached.  J*  W. 

Intermetallic  compounds.  F.  Weibke  (Z.  Elek- 
trochem.,  1938,  44,  209 — 221,  263— 282).— A  review. 

New  type  of  structure  in  the  a-copper-zinc 
alloys.  F.  N.  Rhines  and  A.  M.  Montgomery 
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(Nature,  1938,  141,  413). — A  banded  microstructuro 
is  produced  at  the  junction  of  two  Cu  crystals  into 
winch  Zn  vapour  has  diffused.  This  is  not  duo  to 
twinning,  but  to  the  growth  of  long,  parallel,  finger¬ 
like  bands  from  one  crystal  into  the  other. 

L.  S.  T. 

Electrolytic  diffusion  in  solid  metallic  alloys. 
W.  Seith  and  T.  Daitr  (Z.  Eloktrochem.,  1938,  44, 
256 — 200). — The  electrolytic  diffusion  of  N,  B,  C,  and 
Si  in  Fe  has  been  investigated  under  similar  conditions. 
B  and  C  move  towards  the  cathode  and  N  towards 
the  anodo  with  approx. 'the  same  velocities.  Move¬ 
ment  of  Si  could  not  be  deteoted  and  specially  sensitive 
methods  failed  to  reveal  diffusion  of  Ni  in  Fo. 

T.  H.  G. 

Rates  of  diffusion  in  the  a-solid  solutions  of 
copper.  F.  N.  Rhixes  and  R.  F.  Mehl  (Amer. 
Inst.  Min.  Met.  Eng.,  Tech.  Publ.  883,  Jan.,  1938, 
37  pp. ;  Met.  Tech.,  1938,  5,  No.  1). — Diffusion 
coeffs.  have  been  determined  from  concn.-penetration 
curves  by  the  Matano  method  for  Cu-Zn,  Cu-Al, 
Cu-Be,  Cu-Cd,  Cu-Si,  and  Cu-Sn.  Tho  diffusion  rate 
increases  with  increasing  concn.  of  solute  at  first 
slowly  and  then  with  increasing  rapidity  as  the  solid 
solubility  limit  is  approached.  Tho  temp,  coeff. 
of  the  diffusion  rate  is  calc,  and  used  to  obtain  the 
activation  heat  of  diffusion.  R.  B.  C. 

Factors  influencing  stability  of  superlattices . 
R.  Hultgren  and  L.  Tarxopol  (Nature,  1938,  141, 
473 — 174). — Substitution  of  Ag  for  Au  in  Au-Cu 
alloys  decreases  tho  temp,  of  transformation  from  the 
“  ordered  ”  state,  in  which  1  Au  is  surrounded  by 
8  Cu  and  4  Au,  to  tho  “disordered  state/’  in  which 
1  Au  has  an  average  of  6  Au  and  6  Cu  neighbours. 
Tho  results  of  these  experiments,  which  were  carried 
out  in  order  to  determine  the  “  energy  of  ordering  ” 
due  to  interaction  between  neighbouring  atoms  as 
distinct  from  that  due  to  geometrical  strain,  agree 
with  predictions.  .  L.  S.  T. 

Compressibilities  and  electric  resistance 
under  pressure,  with  special  reference  to  inter- 
metallic  compounds.  P.  W.  Bridgmax  (Proc. 
Amer.  Acad.  Arts  Sci.,  1935,  70,  2S5- — 317;  cf.  A., 
1935,  567). — Data  for  compressibilities  and  changes 
in  resistance  under  pressure  up  to  12,000  kg.  per  sq. 
cm,  at  30°  and  75°  are  recorded  for  Ag5CdR,  Ag5ZnR, 
Cu5Cds,  Cu31Sn«,  CuZn,  AgCd,  AuZn,  AgZn,  Cu5Sn, 
Ag2Al,  Mg3Al2,  MgxAly,  Mg2Pb,  MgZn„,  SbSn,  AuSb.„ 
Sb2Tl7,  Ge,  LiF,  Ag2SA  PbSo,  PbTof  Ag2S04>4NH^ 
and  basalt  glass.  Data  for  Al,  Cu,  Go,  Ca,  Ge,  Au,  Pb, 
Mo,  nichrome,;  Ni,  Pd,  Pt,  Ag,  Sr,  Ta,  and  U  are 
corr.  .Compressibilities  calc,  from  at.  vols.  and 
X-ray  parameters  are  >  observed  vals.  Vais,  of 
the  sp.  resistance  are  >  those' calc:  from  the  rule  of 
mixtures.  Tho  pressure  'coeff.  of  resistance  is  nega¬ 
tive,  as  for  most  pure  metals,  but  is  numerically 
smaller.  Tetragonal  Ag2S04,4NH3  crumbles  and 
assumes  a  milky  appearance  after  compression  to 
1000  kg.  per  sq.  cm.  Artificial  basalt  has  been 
studied  at  0°,  30°,  50°,  75°,  and  95°.  Ch.  Abs.  ( e ) 

’  '  ■  y  , 

Galvan  o-magnetic  *  effects  in  bismuth  alloys. 
N.  Tho]mpson  (Proc.  Roy.  Soc.,  1938,'  Ay  164,  24— 
47); — The  magneto-resistance  and  Hall  effects  are 
measured  for  Bi  with  small  %  of  Pb  and  Se  as  im¬ 


purities  between  20°  and  290°  k.  The  measurements 
of  the  magneto -resistance  effect  agree  with  theory 
for  high  fiolds,  low  temp.,  and  very  small  %  of  im¬ 
purities.  At  low  fields  and  higher  impurity  content 
discrepancies  occur,  for  which  an  explanation  is 
advanced.  The  no.  of  free  electrons  per  atom  is 
computed  and  found  to  bo  of  the  order  10"5. 

G.D.P. 

X-Ray  investigations  of  the  binary  systems 
Ti02-Mg0,  Zr02-Mg0 ,  Zr02~Ti02.  W.  Birs- 
sem,  C.  Schusterius,  and  A.  Uxgewiss  (Ber.  Deut. 
Keram.  Ges.,  1937,  18,  433 — 143). — The  mixtures, 
pressed  and  calcined  at  cone  16,  were  examined  by 
the  Debyo-Scherrer  powder  method.  The  com¬ 
pounds  2Mg0,Ti02,  Mg0,Ti02,  and  Mg0,2Ti02  were 
identified  in  the  Mg0-Ti02  system  but  the  Ti02- 
Zr02  system  is  a  simple  outectic  type.  The  Zr02- 
MgO  system  shows  a  very  small  range  of  mixed 
crystals  with  a  compound  2Mg0,3Zr02.  The  X-ray 
information  is  correlated  with  tho  ceramic  properties 
of  certain  mixtures.  It  is  suggested  that  the  effect 
of  Zr02  in  improving  the  power  factor  of  Ti02  di¬ 
electrics  is  duo  to  the  inhibition  of  tho  reaction 
Ti02  ->  Ti203,  tho  latter  oxide  being  a  partial  electrical 
conductor.  J.  A.  S. 

New  kinds  of  mixed  crystals.  IV.  H.  G. 

Grimm,  C.  Peters,  and  H.  Wolfe  (Z.  anorg.  Chern., 
1938,  236,  57 — 77). — Mixed  crystal  formation  '  in 
systems  typified  by  BaS04-KMn04  has  been  investig¬ 
ated.  For  tho  systom  B a  S 04-KMn 04 ,  [KMn04] 
in  tho  crystals  increases  steadily  with  [KMn04]  in  the 
solution  (although  they  aro  not  strictly  proportional) ; 
it  decreases  with  rising  tomp.  and  as  the  amount  of 
ppt.  increases.  When  K*  is  replaced, by  other  uni¬ 
valent  cations  the  occlusion  for  a  given  concn.  de¬ 
creases  in  the  order  K,  Rb,  NH4,  Na,  Li,  Cs.  If 
abs.  concn.  be  replaced  by  relative  concn.  (%  of 
solubility)  the  order  becomes  K,  NH4,  Na,  Li,  Rb, 
Cs.  The  system  BaS04-Ba(Mn04)2  exhibits  abnormal 
mixed  crystal  formation.  The  behaviour  of  BaSe04 
and  BaCr04  towards  KMn04  closely  resembles  that  of 
BaS04  but  SrS04  and  SrCr04  do  not  form  mixod 
crystals  with  KAIn04.  KMn04  also  forms  mixed 
crystals  to  a  .  small  extent  with  KHS04  and  with 
KBF4.  BaS04  forms  mixed  crystals  with  BaMn04 
and  BaFe04,  and  these  substances  are  stabilised  by 
tho  occlusion.  BaSe04,  but  not  BaTe04,  forms  mixed 
crystals  with  BaMn04.  The  results  aro  discussed  in 
terms  of  crystal  structure  and  lattice  distances. 

F.J.  G. 

Determination  of  reciprocal  solubilities  of 
water  and  an  organic  liquid  by  pyknometer  and 
refractometer.  A.  Nnxi  (Suomen  Kcm.,  1938,  11, 
A,  19—20). — -A  relation  connecting  d  and  n  for  binary 
liquid  mixtures  has  ;heeri  , used  to  determine  the 
reciprocal  solubilities  of  H20  and  a  no.  of  org.  liquids. 
The  calc,  and  observed  vals.  are  in  good  agreement. 

M.  H.  M.  A. 

Solubility  of  phenols  in  formalin.  N.  J.  L. 

Megsox  (Trans.  Faraday  Soc.,  1938,  34,  525 — 532). — 
Mutual  solubilities  of  ?n-o-xylenol  and  ELO^up.  to 
9S°,  and  of  PhOH,  7n-cresol,  and  m-5-xylenol  .re¬ 
spectively  with  MoOH-IL>0  mixtures  at  0°,  25°, 
and  50°  have  been  determined.  The  solubility  of 
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m-cresol  in  formalin  cannot  bo :  due  to : -the  *  MeOH 
contained  in  the  latter,  and  is  probably. to  bo  attributed 
to  immediate  chemical  action  at  room  temp. 

F.  L.  U. 

Influence  of  salts  on  the  solubility  of  water  in 
phenol.  IV.  R.  Cernatescu  and  E.  Papafil 
(Ami.  -Sci.  Univ.  Jassy,  1938,  24,  163 — 195;  cf. 
A.,  1928,  579). — -For  alkaline-earth  salts  of  concn. 
c  the  influence  on  the  solubility  of  H20  in  PhOH  N0 
is-  given  by  K  ~  ($0  —  $)/c,  whore  S  is  the  solubility 
of  HoO  in  PhOH  in  presence  of  the  salt.  K  is  a  sp. 
const,  for  each  salt,  and  for  alkali  or  alkaline-earth 
salts  increases  in  the  order  I,  Br,  Cl;  for  cations  K 
decreases  in  the  order  Li,  Na,  K,  Rb,  NH4,  Co,' and 
Mg,  Sr,  Ba.  For  Mg,  Sr,  and  Ba  salts,  K  passes 
through  a  min.  at  0-002 — 0-005n.  The  influence  of 
temp,  has  been  investigated.  E.  S.  H. 

Confining  liquids  for  gas  analysis.  Solubility 
of  common  gases  in  acid  sodium  sulphate 
solution.  K.  A.  Kobe  and  F.  H.  Kenton  (Ind. 
Eng.  Chem.  [Anal.],  1938,  10,  76—77;  cf.  B.,  1935, 
258). — Data  for  the  solubility  at  25°  and  760  mm. 
are  recorded  for  S02,  C02,  N20,  C^o,  C2H4,  CH4, 
C2H6,  H2,  CO,  02,  and  N2  and  for  certain  mixtures 
with  air,  in  a  solution  containing  200  g.  of  Na2S04, 
40  ml.  of  36n-H2S04,  and  800  g.  of  H20.  This  solution 
cannot  bo  used  as  a  confining  liquid  at  temp.  <16° 
without  danger  of  pptn.  L.  S.  T. 

Solubility  of  sodium  fluoride  in  sodium  car¬ 
bonate,  sodium  hydrogen  carbonate,  and  their 
mixtures.  G.  V.  Sokolova  (Trans.  Inst.  Fert. 
Insectofung.  U.S.S.R.,  1935,  123,  176 — 179).— 

Data  are  tabulated.  ;  Cn.  Abs.  (e) 

Dissolution  of  solid  water-glass  in  water. 
W.  J.  Muller,  W.  Machu  and  W.  Still  (Z.  anorg. 
Chem.,  1938,  236,  232 — 242). — The  dissolution  of  an 
acid  water-glass  in  H20  proceeds  more  rapidly  and 
at  a  lower  temp,  when  it  is  present  in  largo  oxcess, 
and  the  solution  then  has  the  same  composition  as 
the  solid.  In  this  way  solutions  containing  up  to 
60%  can  bo  obtained.  At  a  given  concn.,  the  solu¬ 
tions  obtained  at  100°  in  this  way  have  lowor  vj  than 
those  obtained  in  the  ordinary  way  at  150 — 170°. 

F.  J.  G. 

Crystal  growth  from  solutions.  W.  F.  Berg 
(Proc.  Roy.  Soc.,  1938,  A,  164,  79 — 95).- — An  inter¬ 
ference .  method  is  described  by  means  of  which  the 
concn,  of  the  solution  surrounding  a  growing  crvstal 
of  NaC103  is  measured.  The  observations  show 
that  tho  concn.  is  not  const,  over  a  crystal  faco,  but 
that  it  is  highest  at  the  corners.  There  is  an  adsorbed 
layer,  in  which  lateral  flow  of  mols.  takes  place,  on 
the  surface  of  the  crystal.  This  layer  is  regarded  as  a 
transition  between  the  solid  and  liquid  states  and 
appears  to  play  an  important  part  in  the  mechanism 
of  crystal  growth.  The  results  indicate  the  existence 
of  a  new  effect  which  riiakes  tho  molsVin  the  solution 
and  in  the  adsorbed  layer  react  differently  at  the 

corners  and  at  tho  centres  of  the  faces.  G.  D.  P, 

...»  „ 

..  Phase  equilibria  in  systems  involving  hydro¬ 
chloric  and  sulphuric  acids .  H.  Distribution  of 
hydrogen  chloride  between  sulphuric  acid  solu¬ 
tions  and  benzene.;  G.  P,  Lutschinski  and  A.  L 


Liohatsoheva  •  (J.  Phys.'  Chem.  Russ.,  1937  r  10, 
822-^-830).— C6Hg  saturated  with  H20  dissolves  at 
20°/760  mm.  16*35  g.  per  1.  of  HG1.  The  distribution 
coeff.  H20/C6H6  rapidly  decreases  with  increasing 
[HC1]  and  there  are  two  singular  points  at  13*2  and 
34-2%  HC1  in  H20.  For  [H2S04]  >50  wt.-%  tho 
distribution  coeff.  decreases  with  increasing  [HC1]; 
for  [H,S04]  <50%  it  first  increases  and  then  decreases. 

J.  J.  B.  , 

Permeability  of  the  lattices  of  metals  by 
hydrogen.  M.  Wilemann  (Mctallwirts.,  1937,  16, 
1367 — 1369). — It  is  considered  unlikely  that  H^ 
is  able  to  penetrate  the  lattice  of  a  metal,  but  it  may 
diffuse  along  grain  boundaries,  pores,  and  cracks. 
Tho  different  degrees  of  permeability  of  metals  may 
be  connected  with  their  ability  to  favour  the  formation 
of  at.  H.  1  ;  C.  E.  H. 

Surface  tension  and  wetting.  G.  Barker 
(Chem.  Weekblad,  1938,  35,  159— 165).— Tho  kinetic 
theory  of  fluids  is  reviewed  with  special  reference  to 
surface  phenomena.  D.  R.  D. 

Adsorption  of  helium  on  charcoal  below 
78°  K.,  and  production  and  thermometry,  of  low 
temperatures.  E.  Kanla  (Bull.  Chem.  Soc.  Japan, 
1938,  13,  241 — 246). — Tho  adsorption  of  He  on 
charcoal  has  been  studied  at  13 — 78°  K.  Tho  heat  of 
adsorption,  determined  by  an  evaporation  method,  is 
1-2  kg. -cal.  per  g.-mol.,  a  val.  that  found  by 
Dowrar  (A.,  1904,  ii,  652)  or  that  calc,  from  the  ad¬ 
sorption  isotherms.  Attempts  have  been  made  to 
attain  low  temp,  by  rapid  dosorption  of  He,  and, 
starting  with  Ho  at  14*9°  K.,  a  final  temp,  of  5*8°  K. 
was  attained.  A  modifiod  form  of  He  thormometer 
is  described  ;  it  has  been  used  to  calibrate  constantan 
and  manganin  resistance  thermometers  dowm  to  6°  K. 

J.  W.  S. 

Activated  adsorption  of  gases  by  vitreous 
materials.  Consequences  of  removal  of  gases 
from  glass  surfaces.  M.  Prettrk  (Docum.  sci., 
1935,  4,  241 — 249). — A  roview".  In  degassing  a  glass 
surface  it  is  important  not  to  roach  tho  temp,  at 
which  activated  adsorption  commences.  Temp, 
corresponding  with  tho  min.  of  tho  isobars  are 
preferable.  Cn.  Abs.  (c) 

Chemistry  of  adsorptive  binding.  II.  Kattt- 
sicy  and  F.  Greiff  (Z.  anorg.  Chom.,  1938,.  236, 
124—137). — The  adsorption  isotherms  for  CH4,  C2H6. 
and  C3H8  on  Si6H603,  Si6H503Br,  and  Si^O.Brg 
have  been  determined.  For  a  given  adsorbent 
tho  adsorption  increases  in  the  order  CH4,  C2H6, 
C3H8.  Tho  adsorption  by  Si6H603  follows  the  simple 
mass-action  law,  and  the  saturation  vals.  depend  on 
tho  size  and  form  of  the  adsorbed  mols.  Re¬ 
placement  of  H  by  Br  leads  to  a  departure  from  the 
simple  law"  sinco  there  is  now  more  than  one  kind  of 
adsorptive  centrq.  F.  J.  G. 

Adsorption  of  ions  which  do  not  determine 
the  potential  on  sparingly  soluble  salts  as  solid 
phases.  A.  Kellermann  and  E.  Lange  (Z.  anorg. 
Chem.,  1938,236,138— 156).— Theoretical.  A  thermo¬ 
dynamical  equation  is  deduced  and  used  to  correl¬ 
ate  observed  results  for  the  adsorption  of  Tlx -B" 
by  sparingly  sol.  salts.  F.  J.  G. 
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Adsorption  of  electrolytes  on  silver  iodide. 
I,  R.  Protas  (J.  Phys.  Chem.  Russ.,  1937,  10,  844 — 
847). — Tho  adsorption  of  I#  from  KI  solution  by  Agl 
powder  increases  when  KN03,  Ba(N03)2,  A1(N03)3, 
or  Th(N03)4  is  added  to  the  solution.  J.  J.  B. 

Adsorption  of  ions  of  water  by  precipitates. 
IV.  System  Pb”  +  SO/".  I.  Tananaev  and  N.  I. 
MiRiANASCHvru  (J.  Appl.  Cheni.  Russ.,  1938,  11, 
126 — 130). — Adsorption  of  H*  by  PbS04  occurs  only 
in  presence  of  K,  and  is  at  a  max.  for  the  salt 
PbS04>K2S04.  R.  T. 

Recharging  of  active  charcoal  in  an  oxygen 
atmosphere.  IST.  A.  Bach  and  A.  V.  Zimin  (J. 
Phys.  Chem.  Russ.,  1937,  10,  761— 765).— Cata- 
phoretic  observations  are  recorded.  Charcoal  heated 
at  900°  in  H2  is  positive  in  H20  and  becomes  more 
positive  if  treated  with  02.  In  presence  of  02, 
but  not  in  presenco  of  H2,  the  charcoal  is  made 
negative  by  NaOH.  J.  J.  B. 

Sugar  charcoal.  I.  Grain  structure  of  sugar 
charcoal.  II.  Sugar  charcoal  as  irreversible 
colloid.  B.  L.  Vanzetti  (Rend;  sem.  fac.  sci. 
Cagliari,  1933,  3,  141—142,  142— 144).— I.  Grain 
structure  of  charcoal  produced  by  tho  action  of 
ILjSC^  on  carbohydrates  is  detectable  ultramicro- 
scopically  after  progressive  replacement  of  H20  by 
EtOH,  PhMe,  and  paraffin. 

II.  After  dehydration  in  vac.  at  120°  only  7-7% 
of  the  original  H20  is  takon  up  again. 

Ch.  Abs.  (e) 

Lyotropic  series.  I.  Adsorption  of  salts  on 
methylcellulose.  E.  Heymann,  H.  G.  Bleakley, 
and  A.  R.  Docking  (J.  Physical  Chem.,  1938,  42, 
353 — 368;  cf.  A.,  1936,  427). — The  apparent  ad¬ 
sorption  of  KCNS  on  methylcellulose  (I)  at  59°  is 
positive,  for  KI  zero,  and  for  the  other  salts  studied 
increasingly  negative  in  the  order:  KBr,  KOAc, 
KN03,  KC1,  K2S04.  From  the  results  with  K2S04 
the  min.  hydration  of  (I)  is  calc,  to  be  0*25  g.  H20  per 
g.  The  solubility  of  (I)  in  H20  is  increased  by  KCNS 
and  KI  (the  true  adsorption  of  which  is  considerable) 
and  decreased  by  the  other  salts.  Tho  results  are 
in  accord  with  Katz’s  theory  (A.,  1933,  462). 

F.  L.  U. 

Alkali  absorption  by  synthetic  resins.  E.  I. 
Akeroyd  and  G.  Broughton  (J.  Physical  Chem. 
1938,  42,  343 — 352). — Phenol-  (I),  pyrocatechol-  (II), 
resorcinol—  (III),  quinol-,  and  phloroglucinol-  (IV) 
CHLO  resins  of  tho  insol.  cross-linked  tvpe  absorb 
NaOH,  Ca(OH)2,  Ba(OH)2,  and  CH^Ph-NMeyOH, 
but  not  CaS04.  Admixture  with  an  equal  wt.  of 
kieselguhr  scarcely  affects  the  absorption  per  g.  of 
resin.  Absorption  of  the  metal  hydroxides  by  (I), 
(II),  and  (III)  approaches  the  max.  calc,  on  the  assump¬ 
tion  of  chemical  combination  with  the  free  OH  groups. 
(IV)  shows  a  lower  absorption  than  (II)  or  (HI), 
the  deficiency  being  more  marked  when  NH3  is  used 
instead  of  acid  as  a  catalyst.  The  effect  is  attributed 
to  steric  hindrance.  The  equilibrium  absorption 
decreases  with  increase  in  the  size  of  the  cation. 
The  results  can  be  adequately  explained  on  the 
basis  of  chemical  action,  the  rate  of  absorption  being 
determined  by  the  accessibility  of  the  internal  OH 
groups.  '  ~  F.  L.  U. 


Effect  of  surface  forces  on  melting.  Yf-.'A. 
Patrick  and  W.  A.  Kemper  (J..  Physical  Chem., 
1938,  42,  381 — 390).— An  equation  is  derived  for  the 
molting  temp,  of  substances  condensed  in  porous  ad¬ 
sorbents.  The  calc.  temp,  are  lower  than  those  which 
correspond  with  max.  heat  capacity,  the  difference 
probably  being  due  to  hysteresis.  An  expression  is 
also  obtained  for  the  apparent  heat  capacity  of  an 
adsorbed  phase,  and  the  calc.  vals.  are  compared  with 
those  observed  for  the  substances  previously  studied 
(cf.  A.,  1938,  I,  248).  ?  F.  L.  U. 

Behaviour  of  liquid  drops  and  adsorbed  films 
at  cleavage  surfaces  of  mica.  D.  H.  Bangham 
and  Z.  Saweris  (Trans.  Faraday  Soc.,  1938,  34, 
554 — 570;  cf.  A.,  193S,  I,  27). — The  experiments 
described  lead  to  a  classification  of  a  no.  of  pure 
liquids  in  respect  of  their  ability  or  inability  to  spread 
on  fresh  cleavage  surfaces  of  mica,  of  the  influence  of 
adsorbed  vapour  on  the  contact  angle,  and  of  their 
behaviour  in  presenco  of  a  second  liquid.  The  films 
formed  by  org.  vapours  are  multimol.  except  at  low 
pressures,  and  can  be  built  up  to  a  thickness  showing 
interference  colours  without  exhibiting  the  physical 
properties  of  tho  bulk  liquids;  e,g.y  they  give  a 
finite  contact  angle  with  a  drop  of  their  own  liquid, 
and  movement  over  them  does  not  take  place  by 
ordinary  viscous  flow.  F.  L.  U. 

Mechanical  properties  (viscosity,  rigidity,  and 
strength)  of  adsorption  layers  and  their  relation 
to  the  area  per  molecule  and  to  the  nature  of  the 
underlying  liquid.  A.  A.  Trapeznikov  and  P. 
Rehbinder  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938, 
18,  185 — 189). — Measurement  of  the  period  of  oscill¬ 
ation  of  a  disc  suspended  by  a  torsion  wire  in  a  monolayer 
of  a  surface-active,  H20-insol.  substance  affords  a 
quant,  method  for  the  study  of  the  relation  between 
the  mechanical  properties  of  the  films  and  the  area 
per  mol.  The  surface  viscosity  or  strength  of  ad¬ 
sorption  layers  increases  with  the  surface  concn. 
and  reaches  a  max.  on  complete  saturation.  The 
resistance  to  shear  increases  continuously  as  tho  film 
is  compressed  and  shows  a  very  sharp  rise  on  transition 
to  the  condensed  state.  On  puro  H20  palmitic  acid 
remains  viscous  up  to  the  saturation  point,  whilst 
the  presence  of  multivalent  cations  results  in  the 
formation  of  elastic  films  with  a  tensile  strongth  of 
10 — 11  dynes  per  cm.  Acidification  of  the  under¬ 
lying  liquid,  however,  gradually  transforms  tho  film 
from  the  elastic  state  through  a  plastic  region  into 
the  viscous  state,  whilst,  for  a  const.  val.,  an 
increase  in  cation  concn.  involves  tho  solidification 
of  tho  film.  An  increase  in  the  length  of  the  hydro¬ 
carbon  chain  in  homologous  series  results  in  a  gradual 
enhancement  of  the  resistance  to  shear  on  transition 
from  viscous  to  plastic  and,  finally,  to  elastic  films. 

W.  R.  A.  , 

Directional  distribution  of  water  vapour  leav¬ 
ing  a  capillary.  P.  Renaud  and  G.  Costeanu 
(Compt.  rend.,  1938,  206,  500 — 502). — The  angular 
distribution  of  H^O  mols.  issuing  from  a  capillary 
into  a  vac,  has  been  studied  by  condensing  the 
H20  on  to  a  surface  cooled  in  liquid  air,  and  observing 
the  thin-film  interference  fringes  of  the  condensed 
IL,0  layer.  An  optimum  length  of  jet  (3  cm.  of 
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0-5  mm.  capillary  in  this  case)  is  found  to  give  the 
narrowest  beam  of  H20  mols.  A.  J.  E.  W; 

Surface-bound  versus  capillary-condensed 
water  in  wood.  A.  J.  Stamm  and  L.  A.  Hansen 
(J.  Physical  Chem.,  1938,  42,  209 — 214). — H20  is 
selectively  adsorbed  by  wood  from  aq.  sucrose, 
glycerol,  and  NaCl.  When  the  lowering  of  the  rel¬ 
ative  v.p.  is  >25%,  a  const,  val.  of  3%  is  approached, 
which  is  considered  to  represent  the  adsorption 
val.  free  from  capillary  condensation  and  non- 
equilibrium  effects.  The  difference  from  the  calc, 
val.  (6%)  is  attributed  to  the  surface-bound  H20 
acting  as  a  partial  solvent.  F.  L.  U. 

Interlamellar  swelling  of  vacuum-sublimed 
calcium  fluoride  layers  by  means  of  adsorbed 
caesium.  C.  J:  Difpel  and  J.  H.  de  Boer  (Ree. 
trav.  chim.,  1938,  57,  277 — 290). — The  adsorption  of 
Cs  by  vac. -sublimed  layers  of  CaF2  is  unaltered  by 
sintering  the  CaF2  at  350°  for  some  hr.,  but  is  decreased 
after  sintering  for  several  hr.  at  450°.  The  ad¬ 
sorption  of  I  by  the  CaF2  is  greatly  decreased  by  sinter¬ 
ing  at  350 — 450°.  The  sintered  surface,  after  ad¬ 
sorption  and  desorption  of  Cs,  adsorbs  I  to  the  same 
extent  as  the  unsintered  surface,  owing  to  an  inter¬ 
lamellar  swelling  of  the  CaF2  induced  by  the  Cs, 
and  hence  the  sintered  surface  can  be  split  up  by  the 
Cs  to  give  its  initial  total  area.  The  observations 
are  not  due  to  H20  vapour.  R.  S.  B. 

So-called  14  transformation  temperature  ”  of 
metallic  films.  II.  Effect  of  bake-out  of  the 
substratum.  T.  Fukuroi  (Sci.  Papers  Inst.  Phys. 
Chem.  Res.  Tokyo,  1938,  34,  333 — 343). — Effects  of 
temp,  change  on  resistance  have  been  measured  for 
thin  films  of  Pb,  Sb,  Bi,  Cd,  and  Zn  condensed  in  high 
vac.  on  Pyrex  surfaces  previously  baked  out  at  250°, 
400°,  and  500°.  The  results  are  compared  with  those 
obtained  without  baking  (A.,  1937,  I,  358).  Except 
for  Sb,  no  rapid  decrease  of  resistance  at  the  “  trans¬ 
formation  temp.”  (previously  called  £<  transition 
temp.”)  is  observed.  Bake-out  of  the  substratum  has 
no  effect  on  reflectivity  of  light,  T.  H.  G. 

Phoretic  phenomena  at  the  separation  line  of 
liquid  phases.  L.  I.  Belaev  (Bull.  Acad.  Sci. 
U.R.S.S.,  1937,  Ser.  Chim.,  1433—1452;  cf.  A.,  1937, 
I,  461). — The  phenomena  of  pseudo-extraction  and 
phoresis  at  liquid-liquid  boundaries  (the  ability  of  a 
film  to  move  along  the  boundary  under  the  influence  of 
heat,  mechanical,  surface,  and  chemical  factors)  are 
described  and  discussed  in  relation  to  colloid  phenom¬ 
ena  and  the  corrosion  of  metals.  The  movement  of 
Au  film  particles  at  a  liquid-liquid  boundary  in  an 
electric  field  has  been  studied;  the  rate  is  >  that  of 
ordinary  electrophoresis.  The  influence  of  factors 
other  than  electrokinetic  is  discussed.  E.  S.  H. 

Study  of  passivity  of  iron  using  electron 
diffraction.  T.  Iimori  (Bull.  Chem.  Soc.  Japan, 
1938,  13,  152 — 158). — The  transmissional  electron 
diffraction  pattern  of  the  film  isolated  from  Fe  made 
passive  with  K2Cr04,  and  the  reflexional  pattern  of 
Fe  made  passive  with  either  HN03  or  K2Cr04, 
indicate  that  the  film  is  y-Fe203  or  Fe304,  rather  than 
a-Fe203.  In  view  of  the  fact  that  Fe304  can  be 
rendered  passive  by  oxidising  agents  and  other 


observations;  it  is  concluded  that  the  protective 
film  is  y-Fe203.  J.  W.  S. 

Dielectric  properties  of  aqueous  solutions  of 
salts.  W.  J.  Dunning  and  W.  J.  Shutt  (Trans. 
Faraday  Soc.,  1938,  34,  467 — 479). — Dielectric  consts. 
of  solutions  of  KC1,  K2S04,  CaCl2,  MgS04,  LaCl3, 
and  La2(S04)3  (<0  02 — 0*06n)  have  been  determined 
by  a  modification  of  the  method  described  previously 
(A.,  1937,  I,  131)  with  a  reproducibility  of  ^0*1%. 
The  results  can  bo  expressed  by  e9  —  e0  =  A^/y*  — 
€o fy*  i  -  eQAy*2,  in  which  and .  €0  are  the  dielectric 
consts.  of  solutions  and  H20,  A  is  the  Debye -Falken- 
hagen  const.,  y*  is  the  equivalence  of  the  solution, 
and  k  and  K  arc  related  respectively  to  the  Sack  effect 
for  saturation  of  solvent  dipoles,  and  the  desaturating 
effect  in  cone,  solutions.  F.  R.  G. 

Dielectric  constants  of  zwitterions  and  polar 
molecules  as  related  to  pn.  W.  J.  Dunning  and 
W.  J.  Shutt  (Trans.  Faraday  Soc.,  1938,  34,  479 — 
485). — Since  the  dielectric  const,  (e)  of  1m- 
CO(NH2)2  is  unaltered  between  ps  2-0  and  11*5  it  is 
inferred,  contrary  to  Clow  (A.,  1937,  I,  222),  that 
CO(NH2)2  is  not  zwitterionie,  but  weakly  basic  with 
a  high  dipole  moment.  On  the  other  hand  e  of 
0-2M-glycine  solution  falls  when  jhi  is  <4*5  or  >7*0. 
The  ionisation  consts.  of  glycine  arc  calc,  from  the 
€-pn  curve  by  assuming  that  es  —  e0  cc  zwitterion 
concn.,  where  es  and  e0  are  the  dielectric  consts.  of 
the  solution  and  H^O.  F.  R.  G. 

Preparation ,  properties,  and  particle  size 
determinations  of  mineral  suspensions,  with 
special  reference  to  graphite.  E.  Hoffmann 
(Kolloid-Z.,  1938,  82,  351—362;  83,  99— 104).— A 
review. 

Preparation  of  colloidal  iodine  solution.  K. 
Shigena  (Repts.  Imp.  Ind.  Res.  Inst.,  Osaka,  1935, 
15,  No.  13,  1 — 31). — Colloidal  I  is  obtained  by 
WeimarnY  method  of  mechanical  dispersion  at  low 
temp.  Stable  colloidal  I  has  been  prepared  by 
electrolysis  of  Kl.in  presence  of  I£>S04  or  by  pouring 
an  EtOH  solution  of  I  at  —80°  into  H20  with  vigorous 
stirring.  Ch.  Abs.  (e) 

Preparation  and  purification  of  hydrous  lanth¬ 
anum  hydroxide  sols.  T.  Moeller  and  F.  C. 
Krauskorf  (J.  Amer.  Chem.  Soc.,  1938,  60,  726 — 
727). — Freshly-pptd.  La(OH)3  is  readily  peptised  by 
LaCl3  at  50°.  The  sol  can  be  purified  by  dialysis 
against  C02-free  H^O,  but  a  trace  of  LaCl3  appears  to 
be  necessary  for  stability.  In  the  atm.  the  sols  are 
converted  into  La2(C03)3.  E.  S.  H. 

Metallic  couples.  II.  Preparation  of  alumina 
hydrosols.  M.  A.  Miller  (J.  Physical  Chem.,  1938, 
42,  419 — 426 ;  cf.  A.,1937,  I,  80).— An  Al-Cu  couple 
made  by  immersing  A1  sheet  in  alcoholic  CuCl2  for 
1  min.  gives  rise  to  a  stable  Al(OH)3  hvdrosol  when 
afterwards  left  in  contact  with  H20.  The  sol  is  free 
from  a  detectable  amount  of  stabilising  ions.  'The 
couple  prepared  from  aq.  CuCl2  gives  a  flocculent  ppt. 
in  HaO  and  a  hydrosol  in  dil.  A1C13.  Experiments 
on  other  A1  couples  are  described.  F.  L.  U. 

Effect  of  salts  on  the  acidity  of  vanadium 
pentoxide  sols.  M.  M.  Haring  and  W.  J.  Hart 
(J.  Amer.  Chem.  Soc.,  1938,  60,  581— 585).— Of 
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14  salts  investigated,  ten  caused  an  initial  decrease 
in  acidity  and  nine  produced  a  subsequent  increase. 
The  various  factors  contributing  to  these  effects  are 
discussed.  E,  S.  H. 


Cryolysis  and  particle  size.  V.  Polyvinyl 
alcohol  and  silver  sol.  H.  Leicjhter  and  F.  F. 
Nord  (Biochem.  Z.,  1938,  295,  226 — 236;  cf.  A., 
1937,  I,  409). — Examination  of  the  absorption  spectra 
of  solutions  of  polyvinyl  alcohol  and  of  colloidal  Ag 
maintained  for  3  hr.  at  — 18°  affords  evidence  of  a 
close  relation  between  colour,  concn.,  and  particle 
size.  The  fluorescence  of  Ag  sol  is  destroyed,  whilst 
the  dispersity  of  0*1%  polyvinyl  alcohol  is  increased, 
and  that  of  2%  diminished,  by  freezing.  ;  F.  L.  U. 


Mobility  studies  with  colloidal  silicic  acid. 
F.  Hazel  (J.  Physical  Chem.,  1938,  42,  409 — £14; 
cf.  A.,  1935,  821). — The  mobility  of  Si02  sol  (Graham) 
has  been  determined  ultramicroscopically  in  presence 
of  varying  proportions  of  colloidal  A1203  and  Fo203. 
With  both  substances  coagulation  sets  in  before  tho 
mobility  of  the  mixed  system  decreases  appreciably. 

•  1  F.  L.U. 


Does  a  single  constant  suffice  to  represent  the 
relation  between  viscosity  and  concentration  of 
highly  polymerised  compounds?  I.  Sakurada 
(Kolloid-Z.,  1938,  82,  345 — 350). — Consideration  of 
experimental  data  for  the  y\  of  solutions  of  cellulose 
esters,  rubber,  and  synthetic  polymerides  leads  to  the 
conclusion  that  at  least  two  consts.  are  required  in 
the  formula  expressing  tho  relation  between  75  and 
concn.,  even  for  low  concns.  .  F.  L.  U. 


» 

Constitution  and  viscosity  association  of 
hydrocarbons  of  high  mol.  wt.  B.  Yamaguchi 
(Bull.  Chem.  Soc.  Japan,  1938,  13,  61 — 77).— 7)  has 
been  determined  for  various  solutions  of  lubricating 
oils  and  polystyrenes  in  C6H6  at  different  temp. 
A  linear  relation  exists  bo  tween  the  temp,  coeff .  of 
7]  and  the  viscosity  association  of  the  oils.  Tho 
effects  of  tho  lengths  of  the  side-chains,  of  the  branch¬ 
ing  of  tho  chains,  and  of  tho  existence  and  location 
of  ring  structures  are  discussed.  J.  W.  S. 


Influence  of  an  electrolyte  on  the  viscosity  of 
an  arsenic  sulphide  sol  at  different  stages  in  its 
evolution.  (Mlle:)  S.  Th£venet  (Compt.  rend., 
1938,  206,  673— 675;  cf.  A.,  1938,  I,  28).— The 
influence  of  small  concns.  (c)‘of  KC1  and  BaCl2  on 
7}  for  As2S3  sols  of  different  ages  has  been  investigated. 
As  c  in  a  given  sol  increases,  tq  decreases  to  a  min. 
val.  and  subsequently  increases,  the  min.  val.  nover 
being  <  that  reached  by  tho  pure  sol  on  keeping. 
With  sols  of  increasing  age,  the  descending  portion 
of  the  curvo  becomes  less  pronounced,  and  in 
very  old  sols  the  min.  val.  disappears.  With  KC1 
the  min.  val.  of  7;  is  independent  of  the  age,  but  with 
BaCl2  it  decreases  with  age.  A.  J.  E.  W. 

Variation  of  the  internal  friction  of  lyophilic 
colloids.  III.  Vaseline  oil  emulsions  and  their 
properties.  C.  Kossi  (Gazzetta,  1938,  68,  3—20; 
cf.  A.,  1938, 1,  193). — Measurements  of  7]  for  emulsions 
of  vaseline  oil  in  3%  solutions  of  Na  oleate  in  H20 
have  been  made,  and  the  influence  of  the  concn. 
of  the  disperse  phase,  of  pn,  and  of  the  velocity  of 
rotation  of  the  cylinder  has  been  studied.  The  size 


of  tho  particles  has  little  effect  on  the  val.  of  y}*, 
but  has  a  marked  influence  on  the  shape  of  the 

curves.  The  results  are  discussed.-  0.  J.  W, 

*  ^  ^  .  *  •  . 

r  ______ 

Colloid  chemistry  of  system  :  /  soaps-cresol- 
water.  III.  Viscosity  of  solutions  of  mixed 
soaps  in  presence  of  o-,  m-r  and  p-cresol.  E. 
Angelescu  and  V.  Ciortan  (Kolloid-Z.,  1938,  82, 
304 — 311 ;  cf.  A.,  1938,  I,  193). — The  v\  of  mixtures 
of  Na  stearate  (I)  and  Na  palmitato  (II)  at  a  total 
concn.  of  0-2n  shows  a  max.  at  about  2%  of  cresol, 
and  increases  linearly  with  cresol  concm  beyond 
0 — 6%.  Tho  max.  t)  decreases  with  increase  of 
(II)  concn.  and  with  rise  of  temp.,  and  vanishes  when 
(II)  concn. /(I)  concn.  exceeds  a  certain  val;  The 
depression  of  the  max.  by  (II)  is  influenced  by  cresols 
in  the  order  0-  The  effect  is  attributed  to  a 

dispersing  action  of  (II)  on  (I).'  F.  L.  U, 

Electrochemical  nature  of  cellulose  esters. 
(Mme.)  A.  Dobry  ( J.  China,  phys.,  1938,  35,  16 — 19). — 
The  electrical  conductivity  of  solutions  of  celluloso 
nitrates  and  acetates  in  COMe2  increases  with  in¬ 
creasing  degree  of  purification  by  dialysis,  finally 
reaching  a  const,  val.  The  limiting  conductivity  is 
small  and  cc  concn.  The  mechanism  of  conduction 
in  these  systems  is  discussed.  E.  S.  H. 

Solubility  of  cellulose  in  water.  :  J.  Strachan 
(Nature,  1938,  141,  332 — 333).— High-grade  celluloso 
from  wood  or  cotton  is  slightly  sol.  in  pure  H20  at 
room  temp.  (1*4  to  2-1  parts  per  105),  forming  a  clear 
sol.  This  disporsion  is  probably  accompanied  by 
some  breakdown  in  the  cellulose  mol.  L.  S.  T. 

Comparative  electrochemical  study  of  highly 
purified  lyophilic  sols.  V.  Dextrin  and  soluble 
starch.  W.  Pauli,  jun.,  and  S.  Szper  (Kolloid-Z., 
1938,  82,  335— 344;  cf.  A.,  1937,  I,  410);— Con¬ 
ductometric  and  potentiometric  titrations  have  been 
carried  out  with  dextrin  and  sol.  starch  highly  purified 
by  electro- dialysis  and  electro-dccantation.  Both 
substances  are  separable  into  fractions  containing 
and  not  containing  P.  Tho  titrations  afford  evidence 
of  a  large  no.  of  acidic  .  (regarded  as  uronic  acid) 
groups  in  addition  to  those  containing  P.  In  dextrin 
both  charged  and  uncharged  particles  co-exist  and 
can  be  separated  by  electro- decantation.  The  P-free 
dextrin  fractions  have  a  dissociation  const;  which 
decreases  rapidly  with  dilution.  Explanations  based 
on  constitution  are  offered.  F.  L.  U. 

Hydration  of  hydrophilic  colloids,  especially 
polymeric  carbohydrates.  P.  Koets  and  H.  R. 
Kruyt  (Kolloid-Z.,  193S,  82,  315—318;  cf.  A., 
1938,  I,  79). — The  behaviour  of  carbohydrates  to¬ 
wards  H20,  with  respect  to  their  tendency  to  poly¬ 
merise,  is  determined  by  the  relative  dominance  of 
mol.  cohesion  and  internal  hydration  due  to  the 
presence  of  polar  groups.  The  theory  is  illustrated 
by  reference  to  glucose,  glycogen,  starch,  and  cellulose. 

F.  L.  U. 

Solvation  of  colloid  particles .  (Mme. )  A.  Dobry 
( J.  Chim.  phys.,  1938,  35,  20 — 26). — The  vol.  occupied 
by  the  partioles  of  cellulose  esters  in  COMe2  solutions 
has  been  deduced  from  measurements  of  electrical 
conductivity.  The  max.  vol.  is  4  times  that  of  the 
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ester  in,  the  dry  state ;  the  amount  of  solvent  bound  is 
hardly  sufficient  to  form  a  unimol.,  film.  E.  S.  H. 


Electrical  charges  of  aqueous  colloidal  sys¬ 
tems.  I.  Kemp  (Trans.  Electrochem.  Soc.,  73,  Pre¬ 
print  11,  Advance  copy,  165 — 170). — -The  mobilities 
of  .15  colloidal  substances  in  solutions  of  const, 
ionic  strength  (0*01)  show  in  every  case  a  decrease  with 
increase  of  pu.  The  substances  fall  into  three  groups, 
viz.,  (1)  hydrophobic  substances  (e.g.,  paraffin) 
which  have  negative  mobilities  from  0  at  pB  2  to 
—7  p.  per  sec.  at  pK  8 — 9;  (2)  long-chain  compounds 
with  separated  polar  and  non-polar  constituents, 
with  mobility  0  at  pK  2  to  —4  or  — 5  p.  per  sec.-  at 
Pn  8 — 9;  and  (3)  strongly  hydrophilic  substances 
( e.g proteins  and  carbohydrates)  with  mobility 
varying  from  0  to  2  at  pa  2  to  — 2  or  — 3  p.  per  sec. 
at  pB  9.  In  general,  the  mobility  at  pn  >7  increases 
in  passing  from  hydrophilic  to  hydrophobic  colloids. 


F.  L.  U. 


Reciprocity  theorem  in  colloid  optics  and  its 
generalisation.  R.  S.  Krishnan  (Proc.  Indian 
Acad.  Sci.,  1938,  7,  A,  21—34;  cf.  A.,  1937,  I,  182, 
409,  460,  514,  614). — The  reciprocity  theorem  pu  = 
(1  +  l/p/,)(l  +  1/pJ  which  expresses  the  connexion 
between  tho  three  depolarisation  factors  p„,  pt;,  and 
PA  for  tho  case  of  transverse  and  oblique  scattering 
is  deduced  and  verified  experimentally  for  a  solution 
containing  a  large  no;  of  particles  which  have  no 
preferred  orientation  in  the  plane  of  the  incident  and 
scattered  beams.  •  F.  J.  L. 


Charged  colloid  particles  in  an  ultrasonic 
field.  J.  J.  Hermans  (Phil.  Mag.,  1938,  [vii],  25, 
426- — 438). — Theoretical.  The  diffuse  double  layer 
around  a  colloidal  particle  loses  its  spherical  sym¬ 
metry  under  the  influonco  of  ultrasonic  waves,  and  a 
dipole  moment  results.  A  p.d.  should  be  set  up 
between  a  node  and  an  antinode  of  the  wave,  the 
magnitude  of  which  depends  on  tho  apparent  mass  of 
the  particles  and  their  charge.  It  may  amount  to 
approx.  0*01  v.  H.  J.  E. 


Viscosity  of  cellulose  solutions.  III.  G.  Saito 
(J.  Soc.  Chem.  Ind.  Japan,  1938,  41,  31 — 34b; 
cf.  B.,  1936,  635). — The  mean  distance  betweon  the 
centres  of  compact  particles  is  equal  to  that  for 
stretched  particles  but  the  mean  min.  distance  is 
less  for  the  latter  in  solutions  of  equal  concn.  contain¬ 
ing  the  same  no.  of  particles.  The  application  of  this 
result  to  the  theory  of  tj  for  stretched  particles  of 
compounds  of  high  mol.  wt.  in  dil.  solutions  is 
discussed.  K.  W.  P. 


Structure  formation  in  sols  of  mercurised 
sulphosalicylic  acid.  I.  A.  I.  Rabinerson  and 
M.  A.  Kulakov  (J.  Gen.  Chem.  Russ.,  1937,  7,  2729 — 
2737). — Variations  in  the  tj  of  the  sols  (Ostwald  and 
Mertens,  A.,  1926,  1097)  with  age,  concn.,  pBi  and 
concn.  of  neutral  salts  are  recorded.  R.  T. 


Emulsions  of  the  type  phenol-sodium  oleate- 
xylene.  I.  S.  Veichhertz  and  A.  V.  Sokolova 
(Trans.  Inst.  Fert.  Insectofung.  U.S.S.R.,  1935,  123, 
227 — 234). — Na  oleate  and  PhOH  do  not  react. 
Stable  emulsions  without  PhOH  can  be  produced 
only  with  the  application  of  mechanical  energy. 


PhOH  lowers  the  surface  potentials  in  the  presence 
of  small  amounts  of  emulsifiers.  Ch  Abs.  (e)F 

■  *■  - ^  *  * 

Adsorption  layers  in  disperse  systems.  XVII. 

Peptising  and  coagulating  faculty  of  sodium 
oleate  and  rosin  soap  ;  influence  of  electrolytes. 
N.  N.  SERB-SERBrNA  (J.  Phys.  Chem.  Russ.,  1937, 
10,  813 — 821). — The  influence  of  NaOH,  HC1,  NaCl, 
Na2C03,  and  Na3P04  on  tho  peptisation  and  flotation 
of  graphite  by  Na  oleate  and  abietate  has  been 
investigated.  J.  J.  B. 

Exchange  adsorption  on  colloidal  aluminium 
hydroxide.  V.  A.  Kargin  and  N.  A.  Oganbsha- 
nova  (J.  Phys.  Chem.  Russ.,  1937,  10,  782 — -787). — 
When  a  sol  containing  approx,  0-8  Cl  for  1  A1203 
and  its  ultrafiltrate  were  pptd.  by  Na2S04,  tho  ppts. 
were  found  to  contain  approx.  0*5  S04  for  1  A1203. 

'  J.  J.  B. 

Amorphous  and  crystalline  hydrated  oxides 
and  oxides.  XL.  Osmotic  theory  of  ageing  of 
metal  hydroxide  gels  applied  to  amorphous 
ferric  hydroxide.  Hindrance  to  ageing  by  pre¬ 
venting  loss  of  water  and  maintaining  t  urges - 
cence.  A.  Krause  and  E.  Borzeszkowski  (Kol- 
loid-Z.,  1938,  82,  312 — 314). — Tho  ageing  of  amor¬ 
phous  Fe(OH)3  can  be  prevented  by  sufficiently 
increasing  the  osmotic  pressure  of  the  solution  in 
which  it  is  immersed.  Alter  5  months'  storage  under 
4*9N-NaCl  a  specimen  remained  completely  amorphous, 
whilst  those  kept  under  N-NaCl  or  H20  gave  an 
A"-ray  pattern  of  a-Fc203.  The  results  are  explained 
on  the  basis  of  the  theory  previously  put  forward 
(A.,  1937,  I,  629).  F.  L.  U. 

Ageing  of  fresh  precipitates  in  presence  of 
liquid.  I.  M.  Kolthoff  (Osterr.  Chem.-Ztg.,  1938, 
41,  113— 118).— A  lecture.  F.  L.  U. 

Ageing  of  fresh  precipitates.  XIX.  Ageing 
of  freshly  precipitated  barium  sulphate  in  dilute 
barium  and  sulphate  solutions.  XX.  Ageing 
of  freshly  precipitated  barium  sulphate.  XXI. 
Properties  of  barium  sulphate  precipitated 
from  ammonium  acetate  medium  and  the  co¬ 
precipitation  of  lead.  I.  M.  Kolthoff  and  G.  E. 
Noponen  (J.  Amer.  Chem.  Soc.,  1938,  60,  499 — 505, 
505—508,  508— 511),— XIX.  The  influence  of  the 
composition  of  the  mother-liquor  on  the  speed  of 
ageing  of  BaS04  ppts.  has  been  determined.  The 
sp.  surface  of  fresh  ppts.  increases  slightly  on  ageing 
for  1  day  in  0*005M-Ba**,  showing  that  Ostwald 
ripening  does  not  play  a  part.  Ageing  in  0*005m- 
S04"  is  characterised  by  a  decrease  in  sp.  surface, 
due  to  recrystallisation  occurring  in  the  liquid  film 
around  the  particles.  The  rate  of  ageing  depends  on 
the  solubility  of  the  lattice  material  in  the  surrounding 
liquid  film. 

XX.  The  ageing  of  BaS04  ppts.  is  inhibited  strongly 
by  adsorbed  wool- violet  and  slightly .  by  gelatin. 
Ageing  is  retarded  in  50%  Et0H-H20.  Ppts. 
prepared  at  boiling  temp,  are  very  imperfect. 

XXI.  The  amount  of  Pb  co-pptd.  with  BaS04 
from  OAc'  solutions  varies  with  the  rate  of  pptn. 
The  heterogeneous  mixed  crystals  age  slowly  in  the 
supernatant  liquid  at  room  temp.,  but  rapidly  at  95°, 
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The  presence  of  NH4OAc  increases  the  perfection  of 
crystals  of  pptd.  BaS04.  E.  S.  H. 

Permutite  and  its  properties.  N.  S.  Kurna- 
koy,  L.  G.  Berg,  and  V.  N.  Sveschnikova  (Bull. 
Acad.  Sci.  U.R.S.S.,  1937,  S6r.  Chim.,  1381—1396).— 
The  influence  of  the  conditions  of  prep,  on  the  pro¬ 
perties  of  the  gel  formed  by  mixing  slightly  alkaline 
solutions  of  Na  aluminato  and  silicate  has  been 
determined.  Increase  of  alkali  concn.  or  rise  of  temp, 
leads  to  the  pptn.  of  Na20,Al203i2Si02,2H20,  which 
can  be  obtained  in  macrocryst.  form  in  strongly 
alkaline  solutions  (>20%),  at  80 — 90°.  The  X^ray 
diagrams  of  the  crystals  are  similar  to  those  of  kaolin 
and  of  the  product  obtained  by  treating  permutite 
with  strong  alkali.  The  amount  of  Si02  in  the  ppt. 
increases  as  the  alkalinity  of  the  Na  aluminate 
solution  decreases.  The  base-exchange  properties  of 
the  ppts.  have  been  investigated.  E.  S.  H. 

Application  of  the  dilatometric  method  to  the 
study  of  colloidal  gels.  A.  Boutaric  (Compt. 
rend.,  1938,  206,  675 — 677). — The  thermal  expansion 
of  synthetic  resins  has  been  studied.  With  undried 
specimens,  expansion  occurs  with  increasing  temp, 
up  to  80 — 100°,  but  at  higher  temp,  contraction 
is  observed;  the  phenomenon  is  not  reversible  in 
that  the  specimen  shrinks  appreciably  on  cooling. 
Specimens  dried  for  long  periods  at  100°  show  normal 
linear  expansion  (coeff.  1*5 — 3  X  10~5),  and  the 
anomalous  expansion  is  duo  to  the  presence  of  H20, 
probably  adsorbed  on  the  surfaco  of  the  micelles  in  the 
mass  of  the  gel.  A.  J.  E.  W. 

Constitution  of  a  thermo-reversible  gel.  F. 
Hirata  (Bull.  Chem.  Soc.  Japan,  1938, 13  ,  49—60). — 
A  theoretical  relation  is  derived  between  the  rigidity 
of  a  thermo-reversible  gel  and  the  dielectric  const,  of 
the  intermicellar  liquid,  and  is  applied  to  data  for 
gelatin  gel.  '  J.  W.  S. 

Preparation  of  titanic  acid  gel,  and  investig¬ 
ation  of  its  adsorptive  properties.  S.  E.  Ver- 
chovski,  A.  K.  Verchovskaja,  and  M.  V.  Kartzinel 
(J.  Appl.  Chem.  Russ.,  1938,  11,  4 — 11). — Ti02  gel 
adsorbs  alkalis,  but  not  acids,  from  aq.  solutions; 
in  presence  of  salts  hydrolytic  adsorption  is  observed. 
The  gel  is  a  highly  active  adsorbent  of  gases  (NIL, 
S02).  R.  T. 

Precipitation  of  gold  in  silica  gels.  J.  Lebes- 
gue  (J.  Chim.  phys.,  1938,  35,  33 — 43). — Periodic 
structures  can  be  obtained  either  in  the  dark  or 
under  continuous  illumination.  Light  appears  to 
accelerate  the  diffusion  of  H2C204  in  Si02  gels. 

E.  S.  H. 

Periodic  sedimentation  .  structures.  P.  F. 
Michalev  (J.  Phys.  Chem.  Russ.,  1937,  10,  881 — 
882).— Boiled  AI(OH)3  powder  gives  rise  to  periodic 
structures  on  sedimentation  in  Ho0.  J.  J.  B. 

Periodic  coagulation  of  gold  sol  in  presence 
of  colloidal  silica.  W.  Ure  and  J.  N.  Wxlson  (J. 
Physical  Chem.,  1938,  42,  151 — 163). — When  electro¬ 
lytes  diffuse  upwards  into  tubes  containing  red  Au 
sol  mixed  with  colloidal  silicic  acid,  a  progressive  and 
uniform  change  to  blue  is  observed  if  no  setting  occurs. 
If  the  coagulation  is  accompanied  by  setting  Liesegang 
rings  are  formed.  The  effect  of  different  electrolytes 
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[NaCl,  Na2S04,  KC1,  AgN03,  A1C13,  A1(N03)3,  phos- 
phate  buffers]  is  sp.,  but  in  general  increased  concn. 
gives  more  closely  spaced  rings.  No  rings  are  formed 
by  diffusion  of  the  electrolyte  into  already  set  gels. 
Downward '  diffusion  into  a  vertical  tube  or  lateral 
diffusion  into  a  horizontal  tube  produces  a  coagulum 
which  sinks  to  the  bottom.  An  explanation  is  offered 
on  the  assumption,  that  coagulation  of  the  Au  is 
accompanied  by  adsorption  of  particles  in  the  ad¬ 
jacent  region.  F.  L.  U. 

r 

Adsorption  in  the  coagulation  of  sols  by  elec¬ 
trolytes.  H.  B.  Weiser,  W.  0.  Milligan,  and 
W.  J.  Coppoc  (J.  Physical  Chem.,  1938,  42,  427 — 
435). — The  decrease  in  ^-potential  due  to  contraction 
of  the  double  layer  caused  by  exchange  adsorption 
of  ions  is  discussed.  The  pptn.  concn.  of  electrolytes 
for  sols  of  Agl  and  As2S3  may  be  >  that  corresponding 
with  max.  adsorption  if  the  sols  have  a  wide  range  of 
dispersity,  owing  to  the  stepwise  character  of  the 
coagulation.  Thus  the  concn.  of  KC1  required  for 
complete  coagulation  of  an  As2S3  sol  was  40%  >  that 
at  which  95%  of  the  disperse  phase  was  pptd.  It  is 
suggested  that  this  effect  may  account  for  the  appar¬ 
ently  anomalous  behaviour  of  certain  Agl  sols  studied 
by  Verwey  and  Kruyt  (A.,  1934,  253).  F.  L.  U. 

Melting  temperatures  of  compounds  adsorbed 
on  silica  gel.  W.  A.  Patrick  and  W.  A.  Kemper 
(J.  Physical  Chem.,  1938,  42,  369—380;  cf.  A., 
1935,  294). — Heating  curves  for  Si02  gel  saturated 
with  C10Hg,  C6H6,  p-CfiH4McN02,  and  HoO  reveal 
a  large  heat  capacity  for  the  system,  over  a  wide 
temp,  interval  below  the  normal  m.p.  of  the  adsorbate, 
which  is  taken  as  evidence  of  melting.  Hysteresis 
phenomena  are  observed.  In  the  case  of  saturated 
gels  melting  occurs  40°,  44°,  41°,  and  12°  below  the 
respective  normal  m.p.  of  the  substances  named  above. 
The  quantity  melting  per  1°  is  a  reproducible  function 
of  the  temp.,  independent  of  the  rate  of  cooling  or 
heating,  provided  the  experiments  start  from  the  same 
low  temp.  F.  L.  U. 

Structure  of  thixotropic  systems.  B.  Tama- 
muchi  (Bull.  Chem.  Soc.  Japan,  1938, 13,  234 — 240). — 
Coagulation  tests  with  suspensions  of  a  Na-clay  in¬ 
dicate  that  thixotropic  gelatinisation  is  an  inter¬ 
mediate  stage  between  partial  lyophobic  coagulation 
and  complete  lyophilic  flocculation.  In  cone,  thixo¬ 
tropic  systems  the  theory  of  “  lyospheres,”  in  which 
strong  van  der  Waals  forces  are  assumed,  is  satis¬ 
factory,  but  in  those  of  low  concm  the  structure  can 
be'  represented  as  a  three-dimensional  oriented 
lattice.  Addition  of  small  amounts  of  lyophilic 
Na-clay  to  non-thixotropic  BaS04  suspensions  renders 
the  latter  thixotropic.  J.  W.  S. 

Measurement  of  thixotropy  in  absolute  units . 
C.  F.  Goodeve  and  G.  W.  Whitfield  (Trans.  Faraday 
Soc.,  1938,  34,  511 — 520).— A  method  of  measuring 
thixotropy  is  described  in  which  equilibrium  is 
established  between  the  building  up  of  the  structure 
and  its  breakdown  under  an  applied  shear.  Resist¬ 
ance  to  flow  in  this  state  is  considered  to  bo  governed 
by  a  coeff.  of  thixotropy  (the  limiting  slope  of  the 
viscosity-reciprocal  shear  curve,  as  the  shear  ap¬ 
proaches  a  high  val.)  and  a  coeff.  for  the  residual 


v  (e),  VI  (a)  GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY.:  249 


viscosity.  Most  systems  examined  give  -results  in 
conformity  with  the  theory.  F.  R.  G. 

Thixotropy  and  related  properties  of  kaolin 
suspensions.  B.  Tamamushi  (J.  Chem.  Soc.  Japan, 
1936,  57,  132 — 135). — A  suspension  of  0*5  g.  of  kaolin 
in  1*5  c.c,  of  H20  shows  thixotropy  in  presence  of  a 
neutral  salt  such  as  KC1.  Ch.  Abs.  (e) 

Electrokinetic  aspects  of  surface  chemistry. 
IV.  Ratio  of  electro-osmosis  to  electrophoresis. 
L.  S.  Moyer  (J.  Physical  Chem.,  1938,  42,  391— 
395;  cf.  A.,  1938,  I,  136).— The  ratio  of  electro- 
osmotic  to  electrophoretic  mobility  of  gelatin- coated 
surfaces  is  very  near  1,  even  in-  0-001%  gelatin 
solutions  if  the  coating  is  complete.  F.  L.  U. 

Comparison  of  electro-osmosis,  electrophor¬ 
esis,  and  streaming  potential  and  their  theor¬ 
etical  significance.  L.  S.  Moyer  (Trans.  Electro- 
chem.  Soc.,  73,  Preprint  15,  Advance  copy,  215 — 
228).— A  summary  of  work  previously  published  by 
the  author,  and  others.  F.  L.  U. 

Optical  inactivity  of  gelatin  in  the  adsorbed 
state  at  the  liquid/liquid  interface  and  its  use  as 
a  measure  of  adsorption.  C.  S.  Narwani  and 
J.  B.  Sidhwa  (J.  Indian  Chem.  Soc.,  1938,  15,  65 — 
71).— The  rotatory  power  of  emulsions  of  amyl 
acetate  in  gelatin~H2 O-glycerol  sols  of  various  concn. 
is  <  that  calc,  on  the  basis  of  Beer’s  law  and  it  is 
inferred  that  gelatin  is  adsorbed  on  the  ester  globules 
and  becomes  temporarily  optically  inactive,  due  to 
orientation  of  mols.  at  the  interface.  The  quantity 
of  gelatin  adsorbed  by  1  g.  of  adsorbent  appears  to 
be  approx,  const,  when  different  amounts  of  adsorbent 
are  used.  -  M.  R. 

Spectropolarimetric  studies  of  protein-salt 
systems.  R.  Manzoni-Ansidei  and  M.  Toschi  (G. 
Biol:  Ind.  Agr.  Aliment.,  1937,  7,  Reprint,  19  pp.). — 
Measurements  of  the  rotatory  power  of  gelatin- 
acid  systems  at  pn  vals.  <  the  isoelectric  point  and  at 
various  W  have  been  made.  The  results  can  be 
expressed  satisfactorily  by  a  single  term  of  the  Drude 
equation.  The  rotatory  dispersion  consts.  depend 
on  the  nature  of  the  acid  and  also  for  low  pn  vals.  on 
[H*].  The  results  are  discussed.  0.  J.  W. 

.  Streaming  double  refraction  and  viscosity  of 
sodium  caseinate  solutions  and  the  influence  of 
neutral  salts.  H.  Nitschmann  (Helv.  Chim.  Acta, 
1938,  21,  315—336). — The  positive  streaming  double 
refraction  of  the  solutions  is  decreased  slightly  by 
a  small  addition  of  NaCl,  but  further  additions  are 
followed  by  a  gradual  rise  which  is  almost  linear 
between  2%  and  10%  NaCl.  Low  concns.  (<1%)  of 
NaCl  reduce  tj,  but  further  additions  have  only  a 
slight  effect.  Na2S04  has  an  effect  >  NaCl  and  KI  has 
an  opposite  effect.  NaCl  and  Na2S04  are  considered 
to  cause  an  increase  and  KI  a  decrease  in  the  particle 
size.  C.  R.  H. 

Electrophoretic  behaviour  in  nucleic  acid- 
protein  mixtures.  E.  Sten hagen  and  T.  Teorell 
(Nature,  1938,  141;  415).— When  seralbumin  is 
eleptrophorised  in  presence  of  nucleic  acid  the  pig¬ 
ment,  which  could  not  be  separated  from  protein 
after  repeated  electrophoresis,  changes  its  “  carrier  ” 
tj  (a.,  t.) 


and  migrates  with  the  acid,  leaving  behind  a  colourless 
albumin.  L.  S.  T. 

Hydration  and  physicochemical  properties  of 
pectin  and  its  derivatives.  R.  F.  Stuewer  (J. 
Physical  Chem.,  1938,  42,  305 — 315). — The  equiv. 
wts.  of  pectin  (I),  pectinic  acid  (II),  and  pectic  acid 
(III)  are  respectively  848,  425,  and  207.  (II)  was 
derived  by  low-temp,  acid  hydrolysis  of  (I)  and 
(III)  was  prepared  by  alkaline  hydrolysis  of  (I).  Con¬ 
ductivity  measurements  for  (I)  and  (II)  and  their 
salts  indicate  that  the  acids  are  weak,  but  stronger 
than  AcOH.  The  Na  salts  are  fairly  strong  electro¬ 
lytes,  and  the  Ca  and  Mg  salts  are  far  from  completely 
dissociated  at  10’4n.  The  hydrations  of  (I),  (III), 
Na  and  Ca  pectate,  determined  by  using  an  inert 
reference  substance  at  different  concns.  and  extra¬ 
polating  to  zero  concn.,  are  respectively  0*25,  0*21, 
0*38,  and  0*35  g.  of  H20  per  g.  of  dry  material.  Data 
for  the  sorption  of  KI03  by  the  dry  substances  are 
recorded.  F.  L.  U. 

.  Gaseous  equilibrium  of  ap-di-iodobutane,  A“- 
butene,  and  iodine.  J.  E.  Cline  and  G.  B.  Kistia- 
kowsky  (J.  Chem.  Physics,  1937,  5,  990). — In  order 
to  compare  the  heats  of  iodination  and  of  hydro¬ 
genation  of  olefines  the  equilibrium  between  Aa- 
butene  and  I2  has  been  determined  by  a  photo¬ 
electric  method  at  67°  and  81°.  The  results  lead  to 
A H  =  12  0  ±1-5  kg.-cal.  Iodination  of  butene  is 
less  exothermic  than  that  of  C2H4  and  the  free  energy 
change  is  greater  by  0*9  kg.-cal. ;  the  relations  are 
thus  similar  to  those  shown  by  the  heats  of  hydro¬ 
genation.  W.  R.  A. 

Free  energy  of  formation  of  ethyl  propionate. 
Equilibrium  in  the  gaseous  state.  H.  Essex  and 
M.  Sandholzer  (J.  Physical  Chem.,  1938,  42,  317-- 
333 ;  cf.  A.,  1932,  695). — Equilibria  for  the  gaseous 
reaction  EtC02Et  (I)  +  H20  (II)  EtOH  (III) 
+  EtCOjjH  (IV)  catalysed  by  Si02  gel  have  been 
reached  from  both  sides,  and  vals,  of  K  =  «i an/ain<hv 
are  given  for  temp,  between  155°  and  200°.  The 
standard  free  energy  of  formation  of  liquid  (I)  at  25° 
is  calc,  to  be  —79,634*6  g.-cal.  The  heat  of  esterific¬ 
ation,  calc,  from  the  temp,  coeff.  of  K ,  is  given  for 
liquid  and  vapour  at  25°,  and  for  vapour  at  158°  and 
193°.  The  vals.  so  obtained  are  more  accurate  than 
those  derived  from  heats  of  combustion.  F.  L.  U. 

Foundations  of  a  thermodynamic  treatment 
of  the  theory  of  solutions.  K.  Fredenhagen, 
with  a  note  by  E.  Huckel  (Z.  Elektrochem.,  1938,  44, 
206— 209).— Theoretical.  C.  R.  H. 

Van  der  Waals  forces  in  electrolytes.  J.  Lange 
and  E.  Herre  (Z.  physikal.  Chem.,  1938,  181, 
329 — 354;  cf.  A.,  1934,  596). — Expressions  are 
deduced  which  give  the  degree  of  association  for  ions 
of  unlike  (y)  and  for  ions  of  like  ($)  sign,  in  terms  of 
quantities  provided  by  measurements  of  f.p,  .  and 
electrical  conductivity.  Measurements  were  made  with 
0*01 — O'OOIn  solutions  of  uni -univalent  electrolytes 
having  at  least  one  ion  of  the  inert  gas  type,  the  other 
being  in  some  cases  large  and  strongly  polarisable. 
The  electrolytes  studied  fall  into  three  groups  :  (1) 
alkali  halides,  in  wliich  there  is  no  appreciable  associ¬ 
ation  except  with  CsCl,  which  has  S(Cs’)  =  0*7%; 


250 


BRITISH  CHEMICAL  AND  PHYSIOLOGICAL  ABSTRACTS  —A. ,  I.  vi  (a) 


(2)  halogen  oxyacid  anions  with  8  vals.  of  1- — 2%; 

(3)  ions  containing  a  C6H6  nucleus,  which  give  S  vals. 

of  a  higher  order  of  magnitude.  C6H3(N02)2*0' 
(2:4:1)  and  picrate  have  S  =  5-7  and  7-2,  respectively, 
whilst  methylene-blue  has  S  =  40%  in  OOIn  solution. 
The  y  vals.  for  group  (1)  and  for  CrH3(N02)2*0Na 
and  Na  picrate  are  negligible,  <1%  for  KC103, 
KI03,  and  KC104,  whilst  for  HI03  and  picric  acid 
they  agree  with  those  calc,  from  the  dissociation 
const,  (a).  Calculation  of  a  or  y  from  conduc¬ 
tivity  data  without  reference  to  $  leads  to  erroneous 
results.  F.  L.  U. 

Activity  coefficient  and  mean  atomic  diameter 
in  solutions  of  mixed  electrolytes.  I.  Cad¬ 
mium  sulphate  in  presence  of  potassium  nitrate, 
potassium  chloride,  and  potassium  sulphate. 
II.  Cadmium  sulphate  in  presence  of  magnes¬ 
ium  nitrate,  magnesium  sulphate,  and  lanth¬ 
anum  sulphate.  H.  I.  Stonehill  (Trans.  Faraday 
Soc.,  1938,  34,  533 — 544,  544 — 554).— I.  The  activity 
coeff.  (/)  of  CdS04  has  been  determined  potentio- 
metrically  at  25°  and  30°  in  presence  of  KN03, 
KC1,  and  K2S04,  with  varying  concns.  of  each 
solute.  Mean  at.  diameters  (a)  calc,  from  the 
Debye-Hiickel  equation  are  variable  and  often 
negative,  and  this  expression,  even  when  corr.  for 
the  variation  of  e  with  concn.,  cannot  be  used  for 
calculating  /.  The  La  Mer  equations  lead  to  ex¬ 
clusively  positive  vals.  which,  however,  are  also 
variable.  In  both  cases  a  is  independent  of  the 
concn.  scale  (wt.  or  vol.)  used,  and  has  a  zero  or  small 
negative  temp,  coeff.  The  calc.  vals.  bear  no 
apparent  physical  relation  to  either  crystallographic 
diameters  of  single  ions  or  La  Mer  mean  ionic 
diameters  for  single  electrolytes. 

n.  Similar  results  are  obtained,  in  presence  of 
Mg(N03)2,  MgS04,  and  La2(S04)3.  The  failure  of  the 
Debye-Hiickel  equation  cannot  be  ascribed  to 
incomplete  dissociation  or  to  partial  association  of 
oppositely  charged  ions.  F.  L.  U. 

Raman  investigation  of  the  possible  existence 
of  inorganic  complexes  in  solution.  H.  G.  Houl- 
ton  and  H.  Y.  Tartar  (J.  Amer.  Chem.  Soc.,  1938, 
60,  549 — 550). — -New  lines  for  MnS04  and  (NH4)2S04 
have  been  determined,  but  no  evidence  has  been 
found  for  the  existence  of  complexes  in  their  aq. 
solutions.  E.  S.  H. 

Halogen  equilibria  in  heavy  water.  E.  Abel 
and  F.  Fabian  (Monatsh.,  1938,  71,  241 — 250;  cf. 
A.,  193S,  I,  202).— Measurements  of  the  partition 
coeff.  of  Br  and  I  between  DaO  and  H20  at  25°  are 
recorded.  The  difference  between  D20  and  H20  is 
very  small.  Replacement  of  H20  by  D20  favours 
dissociation  of  the  Br3'  and  I3'  ions.  The  degree  of 
hydrolysis  of  Br  in  DaO,  measured  conductometrically, 
is  <  that  in  H20.  A  slow  increaso  with  time  in 
the  conductivity  of  solutions  of  Br  in  D20  is  observed. 
In  H20  the  increase  is  much  slower.  It  is  attributed 
to  the  liberation  of  02.  H.  J.  E. 

Theory  and  experimental  demonstration  of 
molecular  association.  H.  Haraldsen  (Tids. 
Kjemi,  193S,  18,  28— 34).— A  review.  M.  H.M.  A. 


First-stage  dissociation  constant  of  hydrogen 
sulphide.  A.  G.  Epprecht  (Helv.  Chim.  Acta, 
1938,  21,  205—211). — Glass  electrode  measurements 
lead  to  a  val.  Kx  =  3*313  X  10~7,  corresponding  with 
a  normal  acidity  potential  of  374*54  mv.  C.  R.  H. 

Chemical  constitution  and  dissociation  con¬ 
stants  of  monocarboxylic  acids.  IX.  Mono- 
substituted  p-phenylpropionic  and  cinnamic 
acids.  J.  F.  J.  Dippy  and  J.  E.  Page  (J.C.S.,  1938, 
357—363;  cf.  A.,  1938,  1,  30). — The  thermodynamic 
dissociation  consts.  of  o-,  p-,  and  ??i-methyl-, 
-methoxy-,  -chloro-,  and  o-  and  ^-nitro-  (3 -phenyl - 
propionic,  Or9  m-,  and  ^-methyl-,  -methoxy-,  -nitro-, 
o-  and  ??i-hydroxy-,  and  m-chloro-einnamic,  and 
3-nitro-o-toluic  acids  have  been  determined  conducto¬ 
metrically  in  H20.  The  data  are  discussed  in  relation 
to  the  strengths  of  the  corresponding  benzoic  and 
phenylacetic  acids  from  the  viewpoint  of  the  electronic 
theory  of  valency.  The  linear  relation  botween 
dissociation  consts.  and  dipole  moments  of  substituted 
benzenes  has  been  re-examined  and  confirmed  in  the 
light  of  new  vals.  for  the  dipole  moments.  The 
relation  also  holds  for  the  substituted  (3-phenyl- 
propionic,  but  not  for  the  cinnamic,  acids. 

E.S.  H. 

Base  strength  of  amine  and  phosphine  oxides. 
P.  Nylen  (Tids.  Kjemi,  1938,  18,  48— 50).— Yals.  for 
p>K&  (20°)  which  represent  the  dissociation  consts.  of 
the  corresponding  acids  formed  by  proton  addition 
have  been  found  for  six  alkyl-  and  aryl-amines ;  these 
range  from  4*21  to  5*13.  PMe30  and  PEt30  have 
no  measurable  basic  properties.  Diethylaniline ,  di- 
methyl-o-toluidine ,  and  dimethyl-'p-toluidine  oxide 
hydrochlorides ,  m.p.  141°  (decomp,),  145°  (decomp.), 
and  128°  (decomp.),  respectively,  have  been  prepared. 

/  #  '  M.  H.  M.  A. 

Dissociation  constants,  solubilities,  etc.  of 
pantocaine  and  novocaine  bases.  J.  Eisenbrand 
and  H.  Picher  (Arch.  Pharm.,  1938,  276,  185).— 
Errata  (see  A.,  1938,  I,  140). 

Dissociation  of  aconitic  acid  into  the  labile 
molecule  0H*CO2H  at  the  mercury-water  inter¬ 
face.  G.  Semerano  [with  G.  Bettinelli]  (Mem. 
R.  Accad.  Ital.,  1937,  8,  243—253;  cf.  A.,  1937,  II, 
245). — Potentiometric  data  for  the  reduction  of 
aconitic  acid  at  the  dropping  Hg  cathode  suggest  the 
equilibrium  C3H3(C02H)3  3CH-C02H,  and  reduc¬ 

tion  of  the  resultant  labile  mol.  The  formation  of 
(CH2*C02H)2  is  said  to  occur  by  way  of  the  labile  mol. 
CH2*C02H.  The  molar  reduction  potential  (cf.  A., 
1932,  1093)  is  —0*494  v.  In  presence  of  tropceolin, 
the  max.  of  current  intensity  is  suppressed  (cf.  A., 
1934,  258),  and  the  cathodic  process  is  represented  by 
the  equation  C3H3(C02H)2  +  2H*  +  2  0 
C02H-CH(CH2-C02H)2.  E.  W.  W. 

Electrolytic  dissociation  constant  of  the  labile 
acid  CH*CC>2H,  and  the  degree  of  depolymeris¬ 
ation  of  maleic,  fumaric,  and  aconitic  acids. 
G.  Semerano  [with  G.  Bettinelli]  (Mem.  R.  Accad. 
Ital.,  1937,  8,  255—294). — The  reduction  of  maleic 
(I)  and  fumaric  (II)  acids  (cf.  A.,  1937,  II,  245)  and 
of  aconitic  acid  (III)  (cf.  preceding  abstract)  at  the 
dropping  Hg  cathode  is  studied  and  discussed  in 
detail.  The  current-potential  curve  shows  up  to 
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0  points  of  inflexion,  which  vary  as  HC1  or  LiOH 
is  added.  The  vals.  of  the  dissociation  const,  calc, 
from  the  first  potential  (reduction  of  neutral  mol.), 
viz.,  (I),  2-1;  (II),  2-7;  and  (III),  2*2,  each  XlO'4, 
are  approx,  equal,  and  considerably  <  those  given 
in  the  literature;  they  suggest  the  presence  of  a 
single  acid,  weaker  than  (I),  (II),  and  (III),  Le.,  the 
labile  acid  CH*C02H  (IV),  for  which  the  dissociation 
const.  3*6  X  10-4  is  calc.  It  is  inferred  that  at  the 
Hg-H2G  interface  (I)  is  90%,  (II)  60%,  and  (III) 
70%  converted  into  (IV),  . ,  E.  W.  W. 


Comparative  physical  properties  of  calcium 
ascorbate  and  gluconate.  S.  Ruskin  (Amer.  J. 
Pharm.,  1938,  110,  64—66). — The  fraction  of  Ca 
ascorbate  ionised  in  5,  10,  20,  and  30%  aq.  solution 
is  0-746,  0*600,  0*581,  and  0*553,  respectively.  Ca 
ascorbate  yields  20 — 60  times  the  concn.  of  Ca’*  given 
by  equiv.  solutions  of  Ca  gluconate.  The  theory  is 
advanced  that  ascorbic  acid  participates  with  the 
parathyroid  hormone  in  forming  diffusible  serum-Ca’*. 


E.  O.  H. 


Interchange  reactions  of  oxygen.  II.  Inter¬ 
change  of  oxygen  between  water  and  acetalde¬ 
hyde.  J.  B.  M.  Herbert  and  I.  Lauder  (Trans. 
Earaday  Soc.,  1938,  34,  432 — 435). — Equilibrium  in 
the  reaction  MeCHO.  +  H2180  ^  CHMe(OH)*18OHis 
reached  in  about  100  hr.  with  180  evenly  distributed. 
The  rate  of  0  exchange  supports  Wieland’s  mechanism 
(A.,  1912,  i,  944)  for  the  oxidation  of  MeCHO  in 
presence  of  Pd-black.  E.  R.  G. 


Thermodynamic  and  kinetic  considerations 
of  the  vapour  pressure  lowering  of  solutions. 
(a)  K.  Fredenhagen.  (b)  K.  F.  Herzeeld  (Physi- 
kal.  Z.,  1938,  39,  317—325,  325— 326).— (a)  A  reply 
to  Herzfeld  (A.,  1937,  I,  136).  Lowering  of  v.p.  of 
a  solvent  is  not  conditioned  by  the  mere  presence  of 
a  second  substance.  Lowering  occurs  only  when  the 
solvent  itself  is  affected  by  the  solute  ( e.g .,  in  degree 
of  association,  or  heat  of  vaporisation),  and  these 
changes  are  in  themselves  sufficient  to  explain  the 
v.p.  reduction;  The  lowering  obeys  Raoult’s  law  if 
the  processes  occurring  in  the  formation  of  the 
solution  are  covered  either  by  Planck’s  equations  or 
by  Fredenhagen’s  equations.  In  the  former  case  the 
lowering  of  the  v.p.  is  ascribed  to  change  in  vol.  of 
the  solvent  and  in  the  latter  to  a  diminution  in  the 
no.  of  free  solvent  mols.  The  theory  of  Eredenhagen 
is  not  in  contradiction  with  Planck’s  views,  but  is 
a  logical  development  of  them, 

(b)  A  reply  to  the  above.  A.  J.  M. 


Potentiometric  determination  of  time-tem¬ 
perature  curves  in  thermal  analyses.  C.  Per¬ 
rier  and  A.  Bellanca  (Atti  R.  Accad.  Lincei,  1937, 
[vi],  26,  245 — 251).— A  method  is  described  and 
measurements  on  the  systems  KCl-KBr  and 
I^S04-Na2S04  are  recorded.  0.  J,  W. 

System  carbon-hydrogen-methane  between 
442°  and  712°.  M.  W;  Travers  (Trans.  Earaday 
.  Soc.,  1938,  34,  580 — 584). — At  712°  the  equilibrium 
reactions  are  normal  and  are  represented  by 
G.+  2Ei  CH4. .  At  574°  the  val.  of  Phj2/Pch4  falls 
steadily  with  decreasing  total  pressure,  whilst  that  of 
Phi'/Pok,  is  nearly  const.  It  is  suggested  that  .below 


600°  the  almost  complete  saturation  of  the  C  with 
H2  leads  to  the  formation  of  a  phase  represented  by 
!CH2,  from  which  CH4  is  formed  by  a  reaction 
!CH2  -f-  H2  CH4.  From  experiments  at  525°,  478°, 
and  442°,  AJ7  ==  8  kg. -cal.  The  different  types  of 
reaction  occurring  above  and  below  a  transition  temp, 
between  600°  and  700°  are  related  to  the  transition 
exhibited  in  the  carbonisation  of  coal  at  about  the 
same  temp.  F.  L.  U. 

System  sodium  metasilicate-water  from  90° 
to  the  ice  point.  C.  L.  Baker  and  L.  R.  Jue  (J. 
Physical  Chem.,  1938,  42,  165— 169).— Solubilities  are 
given.  M.p.  are  as  follows  :  Na2Si03,5H20  72*20° ; 
6H20  62*85° ;  8H20  48*35° ;  9H20  47*85°,  all  ±0*05°. 

F.  L.  U* 

System  potassium  sulphate-potassium  sul¬ 
phide.  J.  Goubeau,  H.  Kolb,  and  H.  G.  Krall 
(Z,  anorg.  Chem.,  1938,  236,  45—56). — The  system 
K^SC^-KgS  has  been  examined  by  means  of  cooling 
curves  and  X-rays.  K2S04  forms  solid  solutions  with 
up  to  approx.  30%  of  K2S.  There  is  a  compound , 
K2S04,3K2S,  m.p.  759°  approx.,  and  two  eutectics 
with  56%  and  72-5%  K2S,  587°  and  730°.  The 
m.p.  of  K2S  is  912°.  K2S04,3K2S  is  cubic,  a  9-22  a. 

F.  J.  G. 

Phase  diagram  of  the  system  magnesium 
sulphide-magnesium  oxide,  and  the  properties 
of  the  oxide  separating  from  the  system.  A.  S. 
Mikulinski  and  V.  D.  Kamion  (J.  Appl.  Chem.  Russ., 
1938, 11,  16 — 24). — The  reaction  MgO  +  EeS  +  C-> 
MgS  +  Fe  -f  CO  commences  at  about  1200°,  and 
roaches  completion  after  4  hr.  at  1350°.  The  fluidity 
of  the  system  is  at  a  max.  when  it  contains  66%  of 
MgS ;  Fe  readily  separates  from  the  melt  at  1600— 
1800°,  and  crystals  of  periclase  are  identified  in  the 
solidified  molt.  The  melts  can  be  converted  into 
MgO  containing  75 — 85%  of  periclase  by  heating  at 
700 — 800°  for  8  hr.  in  a  stream  of  air,  and  into 
MgO-Mg(OH)2  mixtures  by  treatment  with  boiling 
H20.  R.  T. 

Chemical  systems  of  the  Lenard  phosphors. 
III.  R.  Scjhenck,  W.  Kroos,  and  W.  Knepper 
(Z.  anorg.  Chem.,  1938,  236,  271 — 295). — The  systems 
CaS-Sb2S3,  SrS-Sb2S3,  BaS-Sb2S3,  SrS-Ag2S,  BaS- 
AggS,  and  ZnS-Ag2S  have  been  studied  by  measure¬ 
ments  of  the  H2-H2S  equilibrium  in  the  gas  phase. 
SbaSs  with  the  alkaline-earth  sulphides  forms  com - 
pounds  of  the  types  MSb2S4  and  M2Sb2S5  ;  these  are 
mutually  sol.,  and  the  second  dissolves  to  a  small 
extent  in  the  alkaline- earth  sulphide.  BaS  and  Ag2S 
form  compounds  2Ag2S,BaS  and  Ag2S3BaS,  and  the 
latter  dissolves  to  a  small  extent  in  BaS.  SrS  and 
Ag2S  do  not  form  complex  phases.  ZnS  takes  up 
5 %. of  Ag2S  in  solid  solution.  F.  J.  G. 

Thermal  dissociation  of  silver  sulphide .  A.  A. 
Voevodski  and  K.  A.  Golbert  (J.  Phys.  Chem.  Russ., 
1937,  10,  831 — 843).— The  disagreement  -  between 
earlier  measurements  of  the  Ag2S  dissociation  cannot 
be  explained  by  the  slowness  of  diffusion  in  the  gas 
phase.  New  measurements  carried  out  both  statically 
and  dynamically  give  for  the  equilibrium  const.  K 
of  the  reaction  AggS  +  H2  2Ag  +  H2S,  log  K  = 
294-1/T  —  0*8963  between  557°  and  753°  and  log 
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K  —  645*0 /T  —  1*24  betweon  753°  and  922°.  From 
these  vals.  thermodynamical  data  for  Ag0S  are  calc. 

J.  J.  B. 

The  binary  system  CCl4-EtOH.  F.  Ishikawa 
and  T.  Yamaguchi  (Bull.  Inst.  Phys.  Chem.  Res.  Japan, 
1938,  17,  246 — 255).— V.p.-composition  curves  for 
liquid  and  vapour  phases  and  partial  pressure  curves 
for  both  components  have  been  determined  at  25°. 
A  large  positive  deviation  from  Raoult’s  law  is 
observed.  Activities,  activity  coeffs.,  etc.  are  calc, 
for  each  component.  T.  H.  G. 

Behaviour  of  sulphur  in  molten  naphthalene. 
V.  I.  Ezdakov  (J.  Gen.  Chem.  Russ.,  1937,  7,  2704— 
2709). — F.p.  determinations  in  the  system  CX0H8-S 
are  recorded.  K.  T. 

Solubility  of  the  components  in  their  crystal¬ 
lised  compounds.  G.  Tammann  (Z.  anorg.  Chem., 
1938,  236,  306 — 309). — Theoretical.  From  consider¬ 
ations  of  the  form  of  the  equilibrium  diagram  at  lower 
temp.,  a  method  is  suggested  for  determining  whether 
or  not  a  max.  of  the  f.-p.  curve  represents  a  definite 
compound.  F.  J.  G. 

System  nickel  sulphate-sulphuric  acid-water 
at  25°  and  0°.  J.  A.  Addlestone  (J.  Physical 
Chem.,  1938,  42,  437 — 440). — Isotherms  at  25°  and 
0°  have  been  determined.  The  stable  solid  phases 
at  25°  are  :  NiSO^KjO,  NiS04,6H20,  NiS04,K>0, 
NiS04;  and  at  0°:  NiS04,7H20,  NiS04,6H20, 

NiS04,H20,  H2S04iH20.  A  metastable  tetrahydrate 
was  found  at  25°  for  [H2S04]  between  45  and  50%. 

F.  L.  U. 

Solid  solutions  of  the  glaserite  type  of  sodium 
and  potassium  sulphates  and  chromates.  S.  Z. 
Makarov  and  I.  G.  Drushinin  (Bull.  Acad.  Sci., 
U.R.S.S.,  1937,  Ser.  Chirn.,  1291— 1339).— The  sys¬ 
tems  K2S04-Na2S04-H20  and  K2Cr04-NaCr04-H20 
yield,  respectively,  the  compound  3K2S04,Na2S04, 
which  forms  a  limited  scries  of  solid  solutions  with 
Na2S04,  and  2K2Cr04,Na2Cr04,  which  forms  a  limited 
series  of  solid  solutions  with  Na2Cr04  and  K2Cr04. 

E.  S.  H. 

System  mercuric  iodide,  caesium  iodide,  and 
water.  (Mlle.)  M.  Pernot  (Compt.  rend.,  1938, 
206,  909 — 911;  cf.  A.,  1936,  429). — The  compounds 
3HgI2,2CsI,  HgI2,2CsI,  and  HgI2>3CsI  occur  as  solid 
phases  over  the  whole  temp,  range  investigated 
(0 — 78°);  HgI2,CsI  has  been  found  at  0°  and  12°, 
and  2HgI2,CsI  at  78&  (cf.  also  A.,  1S93,  ii,  6S). 

A.  J.  E.  W. 

System  Ca0-Al203-Fe203.  B.  Tavasci  (Annali 
Chim.  Appl.,  1937,  27,  505 — 518). — Triangular  dia¬ 
grams  for  the  system  have  been  derived  from  photo¬ 
micrographic  data.  O.  J.  W. 

Equilibrium  of  the  system  Ti02-S03-H20  at 
150°.  T.  Sagawa  (J.  Soc.  Chem.  Ind.  Japan;,  1938, 
41,  27b). — Four  sulphates,  with  Ti02  :  S03  :  H20 
ratios  —  6  :  5  :  4  (I),  1:1:1,  1:1:0,  and  2:5:5 
(II),  are  present  in  the  solid  phase  at  150°.  (I)  and 

(II)  are  new  compounds.  Max.'  [S03]  for  pptn.  of 
Ti02  by  hydrolysis  is  36*2%,  compared  with  34*5% 
at -100°,  and  the  Ti02  solubility  is  reduced.  The 
ppt.  contains  1 — 3*3%  S03,  depending  on  [S03]  in 
the  liquor.  The  Ti02  content  is  93 — 95%  compared 


with  92 — 93%  at  100°.  Only  (II)  is  readily  sol.  in 
H20.  I.  C.  R. 

Ternary  systems.  XXII.  Formation  of  solid 
solutions  from  alums.  A.  E.  Hill  and  N.  Kaplan 
(J.  Amer.  Chem.  Soc.,  1938,  60,  550—554).— 
Equilibrium  data  for  the  system  (NH4)2S04-A12(S04)3- 
H20  at  25°  are  recorded.  The  NH4  and  K  alums 
give  a  Continuous  series  of  solid  solutions,  in  which 
the  ratio  of  the  two  salts  between  the  liquid  and 
solid  phases  is  const.  The  Na  and  NH4  alums  do 
not  form  solid  solutions  at  25°.  The  NH4-Fein  and 
NH4-A1  alums  form  a  continuous  series  of  solid 
solutions,  in  which  there  is  always  excess  of  Feiri 
alum  in  the  aq.  phase.  In  the  alums  the  rate  of 
diffusion  in  the  solid  phase  is  sufficiently  great  to  play 
a  measurable  part  in  the  attainment  of  equilibrium. 

E.S.  H. 

Isomorpbous  salts  as  solid  phases  of  saturated 
solutions  of  three  salts  of  the  same  ion  and  reci¬ 
procal  salt  pairs.  II.  Mixed  crystals  between 
double  salts.  E.  Janecke  (Z.  Elektrochem.,  1938, 
44,  183 — -193). — Combinations  of  congruent  and 
incongruent  double  salts  have  been  examined  in  the 
following  systems  :  Cu**-NH4*-K*-S04''-H20  at  25°; 
Mg**-K*-Cl'-Br'-H20  at  20°;  Mg**-NH4*-K*-S04"- 
H20  at  30° ;  Mg*’-Rb*-K*-Cl'-H20  at  25° ;  Hg - 
NH4*-K*-C1'-H20  at  25°  (cf.  A.,  1938, 1,  82). 

C.  R.  H. 

Theory  of  reduction  equilibria  in  the  system 
Zn-C-O,  F.  Meunier  (Bull.  Soc.  chim.  Belg.,  1938, 
47,  99 — 128). — A  crit.  discussion  of  published  data. 

E.  S.  H. 

Polythermal  method  of  investigation  of  com¬ 
plex  salt  systems.  A.  G.  Bergman  (Trans.  VI 
Mendeleev  Congr,,  1935,  1932,  2,  Pt.  1,  636 — 637). — 
The  method  consists  in  the  determination  of  the 
appearance  and  disappearance  of  the  first  crystals. 
Difficulties  connected  with  the  transformation  of 
solid  phases  are  eliminated.  Ch.  Abs.  (e) 

Decomposition  of  silver  nitrite.  M.  Randall, 
G.  G.  Manov,  and  0.  L.  I.  Brown  (J.  Amer;  Chem. 
Soc.,  1938,  60,  694 — 697). — The  equilibrium 
2AgN02(s)  —  Ag(s)  +  AgN03(s)  +  NO (0)  has  been 
measured.  Vais,  of  A (F°  —  H°0)/T  have  been  calc, 
from  published  data.  The  standard  free  energy, 
heat  content,  and  entropy  increases  at  25°  have  been 
calc,  by  three  independent  methods.  .  E.  S.  H. 

Modified  phase  rule  equation.  S.  T.  Bowden 
(Nature,  1938,  141,  331). — The  original  definitions  of 
phases  and  degrees  of  freedom  are  retained,  but  G 
is  the  total  no.  of  chemical  constituents,  i.e.  chemical 
substances.  The  equation  is  written  P  +  F  +  P  ==. 
C  2  —  r,  where  R  is  the  no.  of  reversible  chemical 
reactions  occurring  in  the  system,  and  r  is  equal  to 
the  no.  of  pairs  of  phases  having  the  same  concn.  or 
composition.  This  equation,  can  bo  applied  without 
reference  to  stoicheiometric  equations  and  avoids 
the  difficulties  associated  with  a  choice  of  components. 
It  also  leads  to  a  differentiation  between  physical 
and  chemical  change  in  transition  processes. 

L.  S.T. 

Salicylic  acid  and  benzophenone  as  secondary 
thermochemical  standards;  0.  LTschalenko 
and  I.  P.  Krivobabko  (Ukrain.  Chem.  J.,  1938, 
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13,  40 — 15). — The  heat  of  combustion  of  salicylic 
acid  (I)  increases  from  5241-2.  to  5250*2  at  20°,  and 
from  5236*0  to  5245*0  g,-cal.  at  15°,  when  the  sample 
is  kept  for  2  months  over  P205;  the  effect  is  ascribed 
partly  to  drying,  and  partly  to  formation  of  salicyl 
salicylate.  Under  similar  conditions  C0Ph2  gives 
unvarying  results  during  6  months,  and  is  hence  a 
suitable  secondary  standard.  R.  T. 

Heat  of  formation  and  specific  heat  of  molyb¬ 
denum  nitride.  S.  Satoh  (Sci.  Papers  Inst.  Phys. 
Chem.  Res.  Tokyo,  1938,  34,  362 — 371). — The  mean 
sp.  heat  of  Mo2N  has  been  determined  for  three  temp, 
ranges  and  an  expression  derived  for  the  true  sp. 
heat  from  0°  to  500°.  From  this  the  heat  of  formation 
is  deduced  and  the  heats  of  formation  of  the  nitrides 
of  elements  of  period  IV  and  of  groups  VI  and  VII 
are  discussed  in  relation  to  their  at.  nos. 

T.  H.  G. 

Heat  of  formation  of  tetracalcium  aluminium 
ferrite.  T.  Thorvaldson,  R.  R.  Edwards,  and 
E.  C.  Bailey  (Z.  anorg.  Chem.,  1938,  236,  310 — 
319). — From  measurements  of  the  heat  of  dissolution 
in  HC1,  the  heat  of  formation  of  4Ca0,Al203,Fe203 
from  its  constituent  oxides  has  been  found  to  be 
26-6  kg. -cal.  per  g.-mol.  F.  J.  G. 

Thermodynamic  properties  of  zinc  chloride 
ammoniates  in  the  liquid  and  vapour  phases. 
A.  Krasnov  and  E.  Starokadomskaja  (Izvest. 
Teplotech.  Inst.,  1935,  No.  11,  44 — 49).  Ch.  Abs.  ( e ) 

Thermal  decomposition  of  some  chlorine  com¬ 
pounds  of  the  platinum  metals.  F.  Puche  (Ann. 
Chim.,  1938,  [xi],  9,  233 — 322). — The  compounds 
examined,  and  the  heats  of  decomp.  (#)  in  kg. -cal. 
where  determined,  were  :  PdCL,  36-3 ;  K2PdCl6, 18-0 ; 
Rb2PdCl6,  20*0 ;  KJ?dC\4 ;  BaPdCl4 ;  K20sCl6,  35*75 ; 
Na20sCl6,  34*25;  BaOsCle,  30*75;  KJrClg ;  K3IrCl6; 
Rb2IrCl8,  37*5;  Na2IrCl6 ;  Na3IrCl6l  RhCl3,  38*65; 
Na3RhCl6,  38*3  ;  K3RhCl6,  38*5,  Unlike  the  Pt  com¬ 
pounds,  the  palladichlorides  are  less  stable  than  the 
palladochlorides.  Iridochlorides  are  slightly  less  stable 
than  iridichlorides,  PdCl2  melts  at  678°,  the  heat  of 
fusion  being  9*7  kg.-cal.  For  the  same  anion  complex, 
the  stability  decreases  in  the  order  Rb  >  K  >  Na 
>  Ba.  The  mean  val.  of  qjT  (T  =  normal 
dissociation  temp.)  is  0*0324.  The  application  of 
Nernst’s  approx,  equilibrium  formula  is  discussed 
(cf.  A.,  1935, 447, 703 ;  1936,  6S9).  C.  R.  H. 

Data  on  theoretical  metallurgy.  VIII.  Ther¬ 
modynamic  properties  of  metal  carbides  and 
nitrides.  K.  K.  Kelley  (U.S.  Bur,  Mines,  Bulletin 
407,  1937,  1 — 66 ;  cf.  A.,  1938,  I,  198). — Heats  and 
free  energies  of  formation,  and  in  some  cases  sp.  heats, 
have  been  calc,  for  CH4,  A14C3,  CaC>,  CaCN2,  Cr5C2, 
Cr3C2,  Co3C,  Fe3C,  Mn3C,  Mn3C4,  Mo2C,  Ni3C,  SiC, 
ThC2,  TiC,  UC2,  ZrC,  ^3,  AIN,  Ba^/BN?  Ca3N2, 
CeN,  CrN,  Fe4N,  LaN,  Li3N,  Mg3N2,  Mn5N2,  Mn3N2, 
Si3N4,  Sr3N2,  TaN,  Th3N2,  TiN,  U3N4,  VN,  and  ZrN. 
Results  are  applied  to  the  carburation  of  Fe  by  CH4, 
the  debismuthising  of  Pb  by  Ca  through  the  medium 
of  CaC2,  the  partition  of  C  between  Mn  and  Fe  in  the 
y-range,  the  possibility  of  producing  NH3  from  natural 
gas  and  a  catalyst,  and  of  cyanides  from  CO  and 
NH3,  and  the  decarburisation  of  Cr.  R.  S.  B. 


Determination  by  a  direct  method  of  the  heat 
of  ozonation  of  some  compounds  containing 
double  bonds.  E.  Briner,  K.  Ryffel,  and  S.  De 
Nemitz  (Helv.  Chim.  Acta,  1938,  21,  357 — 363).— 
The  heat  of  ozonation,  q,  has  been  deduced  from  the 
heats  of  combustion  of  compounds  and  their  ozonides. 
Vais,  of  q  for  eugenol,  isoeugenol,  safrole,  tsosafrole, 
anethole,  Et  maleate,  and  Et  fumarate  are  of  the  order 
of  100  kg.-cal.,  and  indicate  a  strong  union  between 
the  three  O  atoms  and  the  rest  of  the  ozonide  mol. 

C.  R.  H. 

Heats  of  combustion  and  intramolecular 
arrangement.  H.  Dunken  and  K.  L.  Wolf  (Z. 
physikal.  Chem.,  1938,  B,  38,  441 — 450). — The 
energy  contents  of  gaseous  mols.  of  isomeric  tartaric 
acids  and  derived  esters  have  been  calc,  from  the 
heats  of  combustion  and  of  sublimation.  The  at. 
arrangement  in  these  mols.  is  discussed  on  the  basis 
of  these  data.  H.  J.  E. 

Thermochemistry  of  [organic]  sulphur  com¬ 
pounds.  M.  Brutzcus  (Compt.  rend.,  1938,  206, 
838 — 839;  cf.  A.,  1938,  I,  83). — The  energy  vals.  of 
the  SIS,  C'S,  and  S*H  linkings  are  discussed,  and 
methods  derived  by  which  the  thermochemical  consts. 
of  any  compound  containing  C,  H,  0,  and  S  may  be 
calc.  A.  J.  E.  W. 

Thermochemistry  of  hydroxycarbonyl  arom¬ 
atic  derivatives.  R.  Manzoni-Ansidei  and  M. 
Rolla  (G.  Biol.  Ind.  Agr.  Aliment.,  1937,  7,  Reprint, 
6  pp.). — The  heats  of  combustion  of  o-,  m and  p- 
hydroxyacetophenone  and  of  4-acetyl-,  2  : 4-  and 
4  :  6-diacetvl-resorcinol  have  been  measured. 

0.  J,  W 

Thermal  chemistry  of  d-glucose  and  other 
glucose  sugars  in  sodium  hydroxide  solutions. 
B.  C.  Hendricks  and  W.  H,  Steinbach  (J.  Physical 
Chem.,  1938,  42,  335—342;  cf.  A.,  1934,  256).— 
Heats  of  reaction  ( q )  of  df-glucose  (equilibrium  mix¬ 
ture)  (I),  a-c?-glucose  (II),  (3-d-glucose  (III),  and 
a-methyl-d-glucoside  (IV)  with  aq.  NaOH  increase 
with  increasing  NaOH  concn.  Vais,  of  q  for  (II) 
are  slightly  >  those  for  (III),  whilst  for  [NaOH] 
>2n  the  vals.  for  (I)  are  increasingly  >  those  for 
both  (II)  and  (III)  with  increasing  alkali  concn. 
At  all  concns.  >0*5n  vals.  of  q  for  (IV)  are  4*52± 
0*42  kg.-cal.  <  the  corresponding  vals.  for  (II)  and 
(III).  The  greater  part  of  the  heat  measured  is 
attributed  to  salt  formation.  The  usefulness  of  the 
adiabatic  calorimeter  in  the  study  of  sugar  solutions 
is  emphasised,  F.  L.  U. 

Conductance  of  dilute  solutions  of  potassium 
ferrocyanide.  E,  Swift,  jun.  (J.  Amer.  Chem. 
Soc.,  1938,  60,  728 — 729). — Between  the  concns. 
0  000094  and  0  00004431  the  equiv,  conductance  is 
given  by  741*56— 4621  jo.  There  is  no  evidence  of 
curvature  up  to  0*0007531.  E.  S.  H. 

Conductivity  and  refractive  index  of  aqueous 
aluminium  periodate  dodecahydrate.  V.  Biber 
and  E.  Brandt  (J.  Gen.  Chem.  Russ.,  1937,  7,  2794 — 
2800). — The  conductivity  and  n  of  aq.  solutions  have 
been  determined  for  a  range  of  concns.  at  10 — 60°. 

R.  T. 
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Effect  of  frequency  on  conductivity  of  strong 
electrolytes  up  to  high  field  strength.  H.  Fal- 
kenhagen  and  H.  Fleischer  (Physikal.  Z.,  T938, 
39,  305 — 309). — Theoretical.  The  theory  of  the 
variation  of  conductivity  of  strong  electrolytes  with 
frequency  has  been  extended  to  high  field  strengths, 
assuming  that  the  electrolyte  is  symmetrical  and  the 
ions  have  the  same  mobility.  For  comparatively 
low  field  strengths  the  conductivity  increases  with 
both  frequency  and  field  strength.  At  higher  fields 
the  conductivity  increases  with  field  strength,  but 
decreases  with  increasing  frequency.  A.  J.  M. 

Conductivity  of  salt  solutions  in  water-pyrid¬ 
ine  mixtures.  L.  A.  Schrijver  and  A.  E.  van 
Arkel  (Rec.  trav.  chim.,  1938,  57,  291 — 302). — The 
conductivities  of  solutions  of  LiCl,  NaCl,  AgN03, 
CaCl2,  and  CdCl2  have  been  determined  in  C5H5N- 
H20  mixtures  containing  18-6  mol.-%  of  C5H5N, 
and  of  1  /30n  solutions  of  salts  in  mixtures  containing 
0 — 100%  of  C5H5N,  at  25°.  Results  are  discussed 
in  terms  of  solvation  and  incompleteness  of 
dissociation.  R.  S.  B. 

Standard  electromotive  force  of  the  lead  elec¬ 
trode,  J.  J.  Lingane  (J.  Amer.  Chem.  Soe.,  1938, 
60,  724 — 725). — The  val.  0T264  v.  is  calc,  from 
published  data.  E.  S.  H. 

Potentials  of  zinc  and  cadmium  in  solutions 
containing  foreign  ions.  J.  A,  Boltunov  (J.  Gen. 
Chem.  Russ.,  1937,  7,  2831 — 2837). — Cd  or  Zn 
electrodes  in  solutions  of  Na,  Ca,  or  Mn  chlorides, 
sulphates,  or  nitrates  give  stable,  reproducible  poten¬ 
tials,  the  magnitude  of  which  oc  log  concn. ;  the 
result  cannot  be  explained  in  terms  of  the  adsorption 
of  ions  at  the  metal  surface.  This  is,  however, 
applicable  to  the  potentials  given  by  PbS  electrodes 
in  Pb(N03)2-H2S,  or  by  AgCl  electrodes  in  AgN03-HCl. 

R.  T. 

Potential  of  cadmium  in  cadmium  benzene- 
sulphonate  [solutions].  (Mlle.)  M.  Quintin 
(Compt.  rend.,  1938,  206,  902 — 903;  cf.  A.,  1937,  I, 
187). — Tho  e.m.f.  of  the  cell  Cd  amalgam-(PhS03)2Cd 
(concn.  c)-saturated  KCl-0TN-KCl-Hg2Cl2,  Hg  has 
been  measured  for  vals.  of  c  between  0  001  and  0*08 
g.-mol.  per  1.  EG^  is  abnormally  high  at  high  dilutions, 
and  the  relations  observed  are  not  in  accord  with  the 
Debye-Hiickel  theory.  The  anomalies  are  attributed 
to  hydrolysis,  A.  J.  E.  W. 

Radius  of  the  copper  ion  in  solutions  of 
[copper]  benzene sulphonate.  (Mlle.)  M.  Quin¬ 
tin  (Compt.  rend.,  1938,  206,  663 — 664). — The  ionic 
radius  of  Cu"  (r)  in  aq.  solutions  of  (PhS03)2Cu  has 
been  calc,  from  previous  experimental  results  for 
Eck  (A.,  1937,  I,  187).  Using  the  simple  Debye- 
Hiickel  formula  for  log  /+,  const,  vals.  of  r  are  not 
obtained  for  high  dilutions.  The  formula  of  Gronwall, 
La  Mer,  and  Greiff  gives  const,  vals.  of  r  for  dilutions 
up  to  0*001  g.-mol.  per  1.  Tho  val.  obtained  is  > 
that  for  Cu"  in  CuS04  solutions.  A,  J.  E.  W. 

“  Normal  potential  V  of  deuterium.  E.  Abel 
and  O.  Redlich  (Z.  Elektrochem.,  1938,  44,  204 — 
205). — The  calc.  val.  is  +44  mv.  C.  R.  H. 

Application  of  the  glass  electrode  to  the 
determination  of  oxidation-reduction  potentials. 


F.  L.  Wynd  (Ann.  Missouri  Bot.  Gardens,  1935,  22, 
861 — 865). — A  review.  '  Ch.  Abs.  (e) 

Polarity  changes  of  elements  when  in  various 
combinations  of  couples  to  form  a  cell.  L.  A.  G. 
Blanchet  (Physical  Rev.,  1936,  [ii],  50,  391—392). — 
A  polarity  determinant  has  been  found  from  the 
polarity  changes  determined  for  the  elements  in 
various  combinations  of  couples  placed  in  a  solution 
to  form  a  cell.  The  order  of  the  elements  given 
by  this  determinant  differs  from  that  in  the  e.m.f. 
series.  The  polarity  that  will  be  shown  by  any  two 
elements  coupled  in  an  electrolyte  to  form  a  cell  can 
be  predicted.  L.  S.  T. 

Temperature  coefficient  of  the  electromotive 
force  of  a  galvanic  cell,  and  the  solvent.  A.  S. 
Afanasiev  and  V.  K.  Rostovzeva  (J.  Phys.  Chem. 
Russ.,  1937,  10,  872 — 880). — The  e.m.f.  of  cells  of 
the  type  Pt|quinhy drone,  aq.  HCl|AgCl|Ag  has  been 
measured  in  H20,  in  H20-Me0H,  and  in  H20-Et0H 
mixtures  between  20°  and  40°.  J.  J.  B. 

Volta's  principle.  Origin  of  the  current  in 
the  pile.  S.  J.  nos  Santos  (Rev.  Soc.  Brasil.  Quim., 
1937,  6,  145 — 150). — A  lecture.  F.  R.  G. 

Influence  of  a  transverse  magnetic  field  on 
the  thermoelectric  power  of  nickel  and  of  some 
ferronickels,  under  tension.  G.  Simon  and  J. 
Bouchard  (Compt.  rend.,  1938,  206,  667 — 669; 
cf.  A.,  1938,  I,  71). — The  effect  of  varying  H ,  of  the 
tension  in  the  wires  forming  the  junction,  and  of  the 
temp,  difference  between  the  junctions  has  been 
studied  for  couples  of  Cu  with  Ni  and  six  Ni-Fe 
alloys.  A..J.  E.  W. 

Overvoltage.  IX.  Nature  of  cathode  and 
anode  discharge  potentials  of  several  metal 
surfaces.  A.  L.  Ferguson  and  S.  Kleiniieksel 
(J.  Physical  Chem.,  1938,  42,  171—190;  cf.  A., 
1935,  171,  707). — A  new  experimental  arrangement 
is  described  whereby  the  decay  of  a  true  electrode 
potential  may  be  distinguished  from  the  drop  due  to  a 
resistance  when  the  former  requires  >10~5  sec.  per 
mv.  change.  Overvoltage  decay  curves  have  been 
obtained  for  platinised  Pt,  smooth  Pt,  Pd,  Au,  Ag, 
Zn,  Cd,  Sb,  and  Ni,  used  both  as  cathodes  and  anodes. 
The  total  measured  overvoltage  appears  as  an 
extremely  rapid  potential  drop  which  is  completed 
for  most  of  the  metals  studied  in  <0-01  sec.,  followed 
by  a  slow  decay,  probably  to  the  val.  of  the  normal 
H  potential.  The  initial  rapid  drop  increases  with 
c.d.,  whilst  the  residual  part  of  the  total  overvoltage 
is  nearly  const,  for  a  given  metal  and  is  independent 
of  the  c.d.  There  is  conclusive  evidence  for  the  non¬ 
existence  of  a  “  transfer  ”  or  any  other  kind  of 
resistance  at  the  metal-electroivte  interface.  Data 

V 

are  recorded  in  curves  and  tables.  -  F.  L.  U. 

Mechanism  of  hydrogen  overvoltage.  S.  von 
Naray-Szab6  (Z.  physikal.  Chem.,  1938,  181,  367— 
374;  cf.  A.,  1937,  I,  140,  311). — Previous  measure¬ 
ments  with  Pt  and  Hg  as  cathodes  have  been  ex¬ 
tended  to  Ag  and  Cu,  using  as  electrolytes  2n-HC1 
and  2n-H2S04.  The  results  agree  with  Tafel’s 
equation  only  after  the  cathode  has  become  saturated 
with  Ho.  A  discharge  mechanism  for  saturated,  and 
an  adsorption  mechanism  for  unsaturated,  active 
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surfaces  .  suffice  to  explain  the  behaviour  of  all  the 
metals  studied.  ,  F.  L.  U. 

Anode  polarisation  in  dissolution  of  copper. 
0.  Essin  and  L.  Antrotov  (J,  Gen.  Chem.  Russ., 
1937,  7,  2719 — 2728). — Equations  connecting  the 
polarisation  of  Cu  anodes  with  the  concn.  of  the 
electrolyte  (CuS04  in  dil.  H^SOJ  and  with  c.d.  are 
derived.  The  stable  polarisation-c.d.  curves  suggest 
that  anode  polarisation  is  in  this  case  due  to  re¬ 
tardation  of  the  process  Cu ->■  Cu".  R.  T. 

Mechanism  of  the  hydrogen  electrode  process 
I.  Catalytic  mechanism.  J.  Horitjti  and  G. 
Okamoto.  n.  Electrochemical  mechanism.  The 
existence  of  hydrogen  molecule  ions  on  the  sur¬ 
face  of  the  electrode.  K.  Hirota  and  J.  Horitjti 
(Bull.  Chem.  Soc.  Japan,  1938,  13,  216—227,  228— 
233;  cf.  A.,  1936,  430,  1347). — I.  Additional  support 
is  given  to  the  catalytic  theory  of  the  liberation  of 
H^  at  a  Ni  electrode  by  the  actual  val.  of  the  electrode 
current  and  the  observations  that  the  isotopic  inter¬ 
change  rate  between  D2  and  the  solution  is  insensitive 
to  variations  in  paj  and  that  changes  in  the  electrode 
potential  are  accompanied  by  anomalous  current 
surges. 

II.  The  theory  of  the  existence  of  a  H2*  ion  at  the 
surface  of  a  Hg  electrode  is  confirmed  by  oscillograms 
of  the  variation  of  the  electrode  potential  of  a  dropping 
Hg  cathode.  J.  W.  S. 

Electrochemical  polarisation  produced  in  the 
cylindrical  mass  of  litharge.  I.  T.  Tiktj  (Bull. 
Chem.  Soc.  Japan,  1938,  13,  110- — 118). — When  a 
d.c.  is  passed  through  a  paste  of  PbO  and  H20  packed 
in  a  glass  tube,  positive  and  negative  patterns  due  to 
electrolytic  polarisation  are  produced  at  definite 
positions  along  the  axis.  The  ratio  of  the  distance 
of  the  positive  pattern  from  the  negative  end  of  the 
tube  to  the  length  of  the  tube  is  independent  of  the 
length  or  diameter  of  the  tube  and  the  terminal 
voltage,  but  it  varies  with  the  form  of  PbO  used. 

J.  W.  S. 

Spark  electrolysis.  P.  Jolibois  (Ber.,  193S,  71, 
[4],  73 — 82). — An  account  of  electrolysis  with  cathode 
sparks,  the  composition  of  the  ppts.,  the  formation. of 
acid  at  the  cathode,  anodic  diffusion,  the  phenomena 
of  reduction,  and  the  theory  of  the  processes.  The 
bearing  of  the  results  on  the  customary  electrolysis  is 
discussed.  Consideration  is  given  to  anode  sparks  and 
their  spectrogram.  The  application  to  quant,  analysis 
is  discussed.  H.  W. 

Auto-complex  formation  of  boric  acid.  J.  E 
Thygesen  (2.  anorg.  Chem.,  1938,  237,  101—112). — 
Measurements  of  A  for#  H3B03  in  H20  between 
0-0279  and  0*602m  indicate  that  univalent  tetra¬ 
borate  ions  and,  to  a  small  extent,  bivalent  tetra¬ 
borate  ions  are  present  above  0*1m.  Estimated  vals. 
of  the  dissociation  and  polymerisation  consts.  of  the 
tetraborio  acid  are  recorded.  F.  J.  G. 

Statistical  mechanical  treatment  of  the  absol¬ 
ute  rate  of  chemical  reaction.  J.  Horitjti  (Bull. 
Chem.  Soc.  Japan,  1938,  13,  210 — 216),— Mathe¬ 
matical.  J.  W.  S. 

Components  of  a  chemical  reaction.  T.  De 
Donder  (Bull.  Acad.  roy.  Belg.,  1937,  [v],  23, 


770 — 776).— A  general  equation  for  a  chemical 
reaction,  taking  into  account  the  constituents,  concn., 
velocities,  affinities,  etc.,  is  deduced  mathematically. 

■  •  '  i.  :  S.  G 

Reaction  velocity.  I,  II.  T.  De  Donder  (Bull. 
Acad.  roy.  Belg.,  1937,  [v],  23,  936— 941 ;  1938, 
[v],  24,  15 — 18). — I.  Mathematical.  The  velocity  of 
a  single  reaction  in  a  closed  system  is  discussed. 

II.  The  discussion  is  extended  to  multiple  reactions, 

C.  R.  H. 

Affinity,  reaction  velocity,  and  power.  T.  De 
Donder  (Bull.  Acad.  roy.  Belg.,  1937,  [v],  23, 
974— 984).— A  lecture.  The  development  of  the 
author's  theory  of  affinity  is  described.  (Cf.  preceding 
abstract  and  A.,  1937,  I,  568.)  C.  R.  H. 

Exchange  of  hydrogen  atoms  between  pyrrole, 
indole,  and  their  methyl  derivatives  and  water. 
I.  Pyrrole  and  water.  II.  Thiophen  and  furan 
and  water.  M.  Koizumi  and  T.  Titani  (Bull.  Chem. 
Soc.  Japan,  1938,  13,  85—94;  95— 98).— I.  In  dil. 
D20  of  pn  2 — 14  one  H  of  pyrrole,  probably  that 
attached  to  the  N,  is  very  rapidly  exchanged,  but 
after  10  hr.  at  30°  no  further  exchange  is  observed. 
At  pn  1 — 2  further  exchange  occurs  with  appreciable 
velocity,  whilst  at  pa  <1  it  is  so  fast  as  to  bo  almost 
unmeasurable.  With  99*4%  D20  all  five  H  are 
replaced  by  D,  and  if  the  distribution  coeff.  between 
NH  and  HjO  is  0-S8,  that  between  the  CH  group  of 
pyrrole  and  H20  is  0-70. 

II.  Thiophen  and  furan  do  not  exchange  their  H 
in  acid  solution  at  room  temp.  Exchange  occurs 
only  when  they  are  shaken  with  acid  D20  at  150° 
in  presence  of  Pt-black.  It  is  concluded  that  the 
electron  configuration  of  pyrrole  and  the  chemical 
properties  of  the  NH  and  the  N  have  a  controlling 
influence  in  determining  the  exchange  in  pyrrole. 

J.  W.  S. 

Spontaneous  inflammation  of  hydrocarbons 
mixed  with  oxygen,  and  its  relations  with  the 
octane  number.  M.  Peschard  (Compt.  rend., 
1938,  206,  4S5— 487 ;  cf.  A.,  1929, 147). — Combustion 
of  ?z.-C5H12,  ?i-C7H16,  zso-C8H18,  cyc/ohexane,  and 
C6H6,  at  800 — -1000°  k.,  has  been  investigated. 
Except  for  C6H6,  tho  lower  pressure  limit  for  in¬ 
flammation,  p}  obeys  the  relationship  log  pjT — 
AjT  +  By  in  each  case,  provided  the  temp,  is  <920°  k. 
Above  920°  k.  the  character  of  tho  inflammation 
changes,  becoming  quieter,  and  tho  induction  period 
increases  from  <4  sec.  to  several  hundred  sec.; 
the  above  relation  is  not  followed.  C6H6  gives  this 
typo  of  inflammation  only,  in  tho  temp,  range  given. 
No  relation  is  observed  between  A  and  the  C8H18  no. 
of  the  fuel,  but  the  ordinates  of  the  log  p\T~\  jT 
curves,  at  a  given  temp.,  increase  in  the  order  of  the 
C8H18  nos.  A.J.E.  W. 

Projection  of  the  flame  of  gaseous  mixtures. 
P.  Laffitte  and  A.  Parisot  (Compt.  rend.,  1938, 
206,  603 — 605 ) . — C2H2~,  C3H8-  and  C4H10-O2  mix¬ 
tures  have  been  ignited  in  a  .  tube  closed  by  a  Cello¬ 
phane  membrane  0-04  mm.  thick,  and  joined  by  the 
membrane  to  a  second  tube  open  to  the  air.  The 
flame  is  “  projected  ”  as  a  luminous  region  free  from 
explosive  in  the  open  tube  with  a  luminescence  > 
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that  of  the  flame  arriving  at  the  membrane.  Speeds 
of  normal  and  projected  flames  have  been  studied. 

R.  S.  B. 

Kinetics  of  the  oxidation  of  ethane.  Influence 
of  water,  carbon  dioxide,  and  carbon  monoxide 
on  the  oxidation  kinetics  and  ignition  range  of 
ethane.  E.  A.  Andreev  (J.  Phys.  Chem.  Russ., 
1937,  10,  859 — 865). — Measurements  were  made 
between  590°  and  660°  and  in  presence  of  6%  CO, 
5%  C02,  or  3%  H20.  J.  J.  B. 

Region  of  the  two-stage  spontaneous  ignition 
of  hydrocarbons.  A.  Y.  Belov  and  M.  B.  Neu¬ 
mann  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938,  18, 
333 — 336). — For  various  C5H,2-air  mixtures  tho 
induction  periods  for  the  hot  and.  cold  flame  have  been 
determined  at  different  temp,  and  pressures.  At 
const,  temp.,  increase  of  initial  pressure  reduces  the 
induction  period  of  a  cold  flame.  At  318°  and  under 
initial  pressures  3*5 — 3*9  kg.  per  sq.  cm.,  a  cold  flame 
is  transformed  into  a  hot  one  and  a  two-stage  spon¬ 
taneous  explosion  occurs.  At  higher  pressures  there 
is  no  evidence  of  a  cold  flame  and  the  explosion  occurs 
in  one  stage.  The  results  are  explained  on  the  basis  of 
two  parallel  oxidations,  one  proceeding  according  to 
the  mechanism  of  degenerate  explosion,  the  other 
being  connected  with  the  formation  of  peroxides 
which  decompose  when  their  concns.  reach  crit.  vals. 

C.  R.  H. 

Ignition  of  firedamp-air  mixtures  by  com¬ 
pression. — See  B.,  1938,  340. 

Explosive  range  of  mixtures  of  carbon  disul¬ 
phide,  carbon  tetrachloride,  and  air.  P.  V. 
Porov  and  K.  E.  Bezzub  (Trans.  Sci.  Inst.  Fertilizers 
U.S.S.R.,  1935,  No.  123,  210— 214).— Tho  lower 
ignition  limit  for  CS2-air  mixtures  is  at  1*7 — 1*8% 
CS2.  For  commercial  CS2  (79*4%  pure)  it  is  1*19 — 
2*1%.  The  ignition  zones  of  CS2-CC14  mixtures  are 
shown  graphically.  Ch.  Abs.  (e) 

Decomposition  of  organic  peroxides.  E.  J. 
Harris  and  A.  C.  Egerton  (Nature,  1938,  141, 
472). — In  Neumann’s  equation,  log  p  —  A  -f-  BT~lt 
for  tho  decomp,  of  Et202  (A.,  1937,  I,  523),  A  and  B 
dopend  on  the  dimensions  of  the  vessel  in  which 
decomp,  occurs.  Up  to  the  region  of  the  sharp 
pressure  limits  the  peroxide  decomposes  unimolecu- 
larly  with  an  activation  energy  of  34  kg. -cal.  The 
effect  of  foreign  gases,  e.g .,  He,  on  the  pressure  limits 
is  small.  L.  S.  T. 

Decomposition  of  gaseous  trioxymethylene 
and  paraldehyde.  R.  Le  G.  Burnett  and  R.  P. 
Bell  (Trans.  Faraday  Soc.,  1938,  34,  420 — 126). — 
The  spontaneous  decomp,  of  trioxymethylene  in  the 
range  10 — 60  mm,  at  270°  to  345°  and  in  the  range 
0*1 — 60  mm.  at  312°  is  a  homogeneous  reaction  of  the 
first  order  >15  mm.  when  loge  k  =  37*20 — 47400 jliT. 
Below  15  mm.  the  velocity  falls  and  it  is  calc,  that 
30  square  terms  must  contribute  to  the  activation 
energy.  No  fall  in  the  velocity  of  decomp,  of  par¬ 
aldehyde  (cf.  Coffin,  A.,  1932,  1094)  was  observed 
down  to  0*14  mm.  at  261°,  in  accordance  with  the  size 
of  the  mol.  F.  R.  G. 

Thermal  polymerisation  of  styrene.  J,  W. 
Breitenbach  (Monatsh.,  1938,  71,  275 — 292). — 


A  review,  and  theoretical  discussion  of  the  application 
of  kinetic  data  to  the  study  of  the  mechanism  of 
polymerisation.  H.  J;  E. 

Kinetics  of  the  hypochlorite  and  hypobromite 
reaction.  A.  Skrabal  and  R.  Skrabal  (Monatsh., 
1938,  71,  251— 274;  cf.  A.,  1937,  I,  365).— Measure¬ 
ments  are  recorded  for  the  formation  of  aq.  NaC103 
from  aq.  NaOCl  at  25°.  The  Foerstor  time  law  was 
verified.  The  rate  of  formation  of  NaBr03  from 
NaOBr  +  NaOH  at  pa  6*7 — 10*8  is  approx,  of  the 
third  order  with  respect  to  NaOBr  in  the  more  acid 
solution,  but  becomes  of  the  second  order  with  in-, 
creasing  pH.  The  dissociation  const,  of  HOBr  at 
25°  is  approx.  2  x  10~u.  The  theory  of  these  re¬ 
actions  is  discussed.  H.  J.  E.. 

Period  of  induction  in  the  interaction  of 
potassium  bromate  with  stannous  chloride. 

B.  N.  Sen  (Coll.  Czech.  Chem.  Comm.,  1938,  10, 

93 — 96). — The  period  of  induction  varies  inversely 
as  the  square  of  the  concn.  of  one  of  the  reactants 
when  the  other  remains  const.,  and  diminishes  with 
rise  in  temp.  The  absence  of  any  sensible  alteration 
in  tho  period  of  induction  on  introducing  glass  wool 
into  the  reacting  solutions  is  evidence  for  the  absence 
of  wall  effect.  C.  R.  H. 

Oxidation  of  iodide  ion  by  persulphate  ion.  V. 
Rate  at  low  ionic  strength.  O.M.  Knudsen  and 

C.  V.  King  (J.  Amer.  Chem,  Soc.,  1938,  60,  687- — 
691 ;  cf.  A.,  1931,  802). — The  rate  of  reaction  at  ionic 
strengths  0*0006 — 0*025  has  been  determined  by 
titrating  the  liberated  I  with  Na2S203  and  applying 
corrections  as  indicated  by  calibration  curves, 
previously  obtained  by  titration  of  known,  very  dil. 
solutions.  The  primary  salt  effect  is  in  agreement  with 
the  predictions  of  the  Bronsted  theory.  E.  S.  H. 

Kinetics  of  oxidation  of  gaseous  sulphur  di¬ 
oxide  in  aqueous  solutions  and  poisoning  of 
manganic  sulphate  by  phenol.  L.  I.  Kaschtanov 
and  V.  P.  Ruishov  (Izvest.  Teplotech.  Inst.,  1935, 
No.  7,  37 — 40). — The  velocity  of  oxidation  may  be 
increased  by  100%  by  the  presence  of  MnS04  in  solu¬ 
tion.  This  catalytic  activity  is  completely  inhibited 
by  0*1  %  of  PhOH.  Oxidation  of  S02  proceeds  in  the 
solution  as  well  as  on  its  surface.  Ch.  Abs.  (e) 

Hydrolysis  of  methyl  halides.  A.  E.  Moelwyn- 
Hughes  (Proc.  Roy.  Soc.,  1938,  A,  164,  295 — 306).— 
The  energy  of  activation  (Arrhenius  const.)  falls  as 
the  temp.,  is  raised.  The  inapplicability  of  the  Arrhen¬ 
ius  equation  is  most  marked  in  reactions  involving 
solute  and  solvent.  The  effect  is  ascribed  to  three 
causes  :  (i)  the  distribution  of  energy  among  a  no. 
of  oscillators,  (ii)  electrostatic  interaction  of  the  polar 
mols.  of  solute  and  solvent,  (iii)  frequency  of  rotation 
of  solute  mol.  in  the  solvent  atm.  G.  D.  P. 

Rate  of  hydrolysis  of  methyl  di-  and  tri- 
chloroacetate.  R.  Skrabal  (Monatsh.,  1938,  71, 
298 — 308). — Measurements  of  the  rate  of  hydrolysis 
at  25°  were  made,  using  the  principle  of  the  Landolt 
reaction,  by  adding  to  the  ester  a  deficit  of  NaB02  + 
HB02,  which  serves  to  isolate  the  alkaline  hydrolysis, 
CHgCl'CO^le  +  OH'  =  CH2C1*C02'  +  MeOH.  When 
the  NaB02  is  completely  used  there  is  a  sudden  in¬ 
crease  in  acidity,  due  to  the  rapid  hydrolysis 
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d^Cl-COgMe  +  H?0  =  CH2C1-C02'  +  H’  +  MeOH. 
This  change  is  indicated  by  bromothymol-blue,  and 
the  time  for  it  to  occur  is  measured.  The  approx, 
hydrolysis  consts.  for  the  OH'  and  H20  hydrolysis 
may  be  derived.  Similar  observations  for  CC13'C02Mo 
are  recorded.  H.  J.  E. 


Rate  of  hydrolysis  of  vinyl  ethyl  ether.  A. 
Zahorka  and  K.  Weimann  (Monatsh.,  1938,  71, 229 — 
240). — Measurements  of  the  rate  of  hydrolysis  in 
slightly  acid  solutions  at  25°  were  made  dilato- 
metrically  and  by  titration  of  the  MeCHO  formed 
with  N-Na2S03.  The  rate  oc  the  pn  of  the  solution. 
The  mean  val.  of  the  hydrolysis  const.,  was 
173  x10V  :  H.  J.  E. 


Kinetic  study  of  the  condensation  of  to-hydroxy- 
undecoic  acid.  M.  M.  Davies  (Trans.  Faraday  Soc., 
1938, 34,  410 — 420). — The  kinetics  of  the  condensation 
of  OH*[CH2]10'CO2H  (I)  in  decahydronaphthalene  at 
189°  and  also  in  CGH6  at  80°,  and  in  CHC13  at  69°, 
when  catalysed  by  p-C6H4Me-S03H,  have  been 
investigated.  The  mol.  wt.  of  (I)  and  the  ratio  of 
OH-[CH2]10*{CO2*[CH2]10}tt*CO2H  to  the  dilactonc  of 
(I)  in  the  product  increase  with  the  concn.  of  (I). 
The  catalysed  reaction  is  unimol.  with  respect  to  (I) 
whilst  the  uncatalysed  reaction  is  bimol.  The 
results  are  interpreted  on  the  basis  of  the  co-existence 
of  both  cyclic  and  linear  types  of  association. 

F.  R.  G. 


Mechanism  of  double  decompositions  through 
reaction  in  the  solid  state.  C.  Wagner  (Z.  anorg. 
Chem.,  1938,  236,  320 — 338). — In  a  reaction  involving 
solids  of  the  type  A  +  B  =  C  +  D,  if  the  layers  of 
products  are  arranged  between  the  layers  of  reactants 
in  parallel  (as  distinct  from  successively),  the  progress 
of  the  reaction  may  be  represented  as  the  passage 
of  a  current  through  a  local  cell,  such  as  ANIRIDIA, 
and  its  velocity  may  be  calc.  Observed  results  are  in 
qual.  or  semi- quant,  agreement  with  the  theory. 

F.  J.  G. 

Thermal  decomposition  of  carbonates  of  im¬ 
portance  in  metallurgy.  J.  SpiJchal,  S.  Skra- 
movsk^,  and  J.  Gqll  (Chem.  Obzor,  1937,  12,  181 — 
183,  203—206,  224—230,  252—257;  cf.  A.,  1937,  I, 
523). — The  thermal  decomp,  of  carbo nates  has  been 
studied,  using  a  stathmographic  method  (continuous 
registration  of  the  loss  of  wt.  by  a  beam  of  light  on 
photographic  paper),  which  is  claimed  to  be  superior 
to  the  usual  pressure  measurements.  The  decomp, 
of  magnesite,  siderite,  and  dialogite  are  2/3  order 
reactions  at  temp,  below  600°,  but  above  600°  are 
1/3  order  reactions,  as  is  the  decomp,  at  all  temp,  of 
CaC03,  which  needs  a  higher  temp,  for  initial  decomp, 
than  the  former.  The  decomp,  of  carbonates  at 
higher  temp,  and  the  evaporation  of  I  are  reactions 
of  the  1/3  order.  The  decomp,  of  double  compounds, 
e.£.,  dolomite  and  ankerite  at  above  700°,  is  dis¬ 
continuous.  F.  R. 

Corrosion  of  rotating  metal  discs.  A.  Ur- 
mAnczy  (Z.  anorg,  Chem.,  1938,  235,  363— 368).— 
When  Ag  discs  are  rotated  in  dil,  HN03  the  rate  of 
corrosion  decreases  with  increasing  speed  of  rotation, 
and  the  discs  show  a  spiral  pattern  of  etched  lines. 
A  similar  pattern  is  found  with  Cu  but  not  with  Zn. 


The  observations  can  be  interpreted  in  terms  of  the 
accelerating  effect  of  N  oxides  on  the  corrosion. 

F.  J.  G. 

Kinetics  of  reaction  of  copper  with  aqueous 
ferric  chloride.  S.  A.  Pletenev  and  S.  A.  Pavlov 
(J.  Appl.  Chem.  Russ.,  1937,  10,  1957— 1968).— The 
reaction  between  Cu  and  aq.  FeCl3  is  represented  by 
Cu  +  2FeCl3  ->  CuCI2  +  2FeCl2,  and  is  one  of  the 
first  order.  The  temp,  coeff.  is  1-2,  suggesting  that 
the  velocity  of  reaction  is  determined  by  that  of 
diffusion  to  and  from  the  Cu  surface.  The  nature  of 
the  reaction  is  unaffected  by  covering  the  Cu  with  a 
layer  of  gelatin,  but  its  velocity  is  lowered,  to  an 
extent  oc  the  thickness  of  the  layer  (for  small 
thicknesses).  R-  T. 

Velocity  of  dissolution  of  lead  in  acids.  III. 
G.  Tedeschi  (Atti  R.  Accad.  Lincei,  1937,  [vi], 
26, 406—409 ;  cf.  A.,  1938, 1,  37). — Addition  of  neutral 
salts  markedly  increases  the  rate  of  dissolution  of 
spongy  Pb  in  acids.  With  HC1,  if  the  ionic  strength 
of  the  solution  remains  const.,  the  rate  of  dissolution 
decreases  as  the  ratio  [KC1]/[HC1]  increases,  and 
diffusion  becomes  the  more  important  factor. 

0.  J.  W. 

Kinetics  of  the  formation  of  corrosion  centres 
on  metals.  E.  I.  Gurovitsch  (Bull.  Acad.  Sci. 
U.R.S.S.,  1937,  Ser.  Chim.,  1453— 1486).— The  no.  of 
corrosion  centres  formed  on  Fe  in  I  vapour  increases 
with  rising  temp,  and  increasing  [I]  and  decreases  with 
increasing  humidity.  The  rate  of  growth  of  a 
corrosion  centre  increases  with  time  and  with  the 
above  factors.  The  roles  of  the  initial  oxide  film, 
adsorption,  and  humidity  on  the  corrosion  process 
have  been  investigated.  Similar  corrosion  centres 
are  formed  on  Al,  but  visibly  separate  centres  are 
not  formed  on  Ag,  Cu,  Pb,  or  Cd  in  I  vapour;  the 
effect  on  Sn  is  intermediate.  E.  S.  H, 

Combustion  and  detonation  of  solid  explo¬ 
sives. — See  B.,  1938,  461. 

Catalytic  decomposition  of  sodium  perborate 
solutions.  J.  R.  Lewis  and  F.  T.  Eggertsen 
(Proc.  Utah  Acad.  Sci.,  1935,  12,  105— 106).— A 
solution  containing  equiv.  quantities  of  H3B03, 
H202,  and  NaOH  decomposes  more  rapidly  than  aq. 
NaB03  of  the  same  concn.  Ch.  Abs.  (e) 

Rates  of  oxidation  of  ethyl  disulphide  and 
ethyl  mercaptan  by  bromine.  Effect  of  hydro¬ 
gen  ion.  H.  A.  Young  and  M.  B.  Young  (J.  Amer. 
Chem.  Soc.,  1938,  60,  590— 591).— The  effect  of 
the  initial  [H+]  on  the  initial  rate  of  reaction  of 
Et2S2  and  Br  in  CS2-H20  is  shown  by  the  relation, 
k  =  0  030  +  0*043[H+]1/2‘69.  As  expected,  the  rates 
of  oxidation  of  EtSH  and  Et2S2  are  very  similar, 
but  the  H+  liberated  through  the  CS2  does  not  have 
its  full  effect.  Increasing  the  H20-CS2  surface  per 
mol.  of  reactants  increases  the  rate  of  reaction,  as 
demanded  by  previous  theories.  R.  S.  C. 

Oxygen  exchange  reactions  of  organic  com¬ 
pounds  and  water.  M.  Cohn  and  H.  C.  Urey  (J. 
Amer.  Chem.  Soc.,  1938,  60,  679— 687).— Rates  of 
exchange  have  been  investigated,  using  H^O  samples 
containing  0*08 — 0*75%  of  l80.  The  0  of  OH  and 
C02H  (except  chloroacetic  acids)  does  not  exchange 
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with  H20,  but  exchange  occurs  between  COMe2  or 
MeCHO  and  H20.  With  COMe2  the  reaction  is, 
catalysed  by  H‘,  OH',  and  salicylic  acid  mols.,  but 
not  by  salicylato  ions.  -  Tho  catalytic  .coeffs.  for  H* 
and  salicylic  acid  mols.  have  been  determined;  the 
difference  between  these  rates  and  the  rates  of 
enolisation  of  COMe2  shows  that  exchange  of  0  does 
not  proceed  through  the  enolic  form.  E.  S.  H. 

Thermal  decomposition  of  oxalic  acid  in  solu¬ 
tion.  Decomposition  of  oxalic  acid  in  aqueous 
solution  at  99*4°.  A.  Dinglinger  and  E.  Schroer 
(Z.  physikal.  Chom.,  1938,  181,  375 — 378). — The 
dccomp.  of  aq.  n-H2C204  at  99-4°  is  about  twice  as 
rapid  in  a  Pt  as  in  a  glass  vessel  (cf.  A.,  1937,  I,  622). 
The  heat  of  activation  is  no  longer  dependent  on 
temp.,  and  the  velocity  coeff.  between  100°  and  170° 
is  given  by  MAe-363007*71.  E.  L.  U. 

Application  of  the  Arrhenius  formula  to  the 
influence  of  temperature  on  the  velocity  of 
inversion  of  sucrose  in  concentrated  hydro¬ 
chloric  acid.  M.  Duboux  (Helv.  Chim.  Acta,  1938, 
21,  236 — 251). — The  velocity  of  inversion  of  sucrose 
has  been  determined  at  0°  and  25°,  when  catalysed 
by  HC1  alone  or  in  presence  of  NaCl,  MgCl2,  and 
NH4C1.  For  const.  [Cl']  log  kjm  varies  linearly  with 
7?i,  where  k  is  the  velocity  coeff.  and  m  is  the  molarity 
of  HC1.  The  val.  of  the  coeff.  A  in  Arrhenius’ 
formula,  log  k1/k2  =  A(T2  —  diminishes  with 

increasing  concn.  of  HC1  or  chloride.  In  absence  of 
chloride  A  =  5581  —  75m,  and  in  presence  of  chloride 
of  molarity  m\  A  =  5581  —  100m  —  Sm',  whero 
S  =  40  for  NaCl,  52  for  MgCL,  and  97  for  NH4C1.  ‘ 

C.  R.  H. 

Amine  catalysis  of  the  ketonic  decomposition 
of  aa-dimethylacetoacetic  acid.  K.  J.  Pedersen 
(J.  Amer.  Chem.  Soc.,  1938,  60,  595 — 601). — The 
kinetics  of  reaction  have  been  investigated  at  25° 
and  35°  in  o-CgH^hNH^  and  NH2Ph  buffer  solutions. 
Tho  velocity  coeffs.  and  consts.  A  and  Q  of  the 
Arrhenius  equation  have  been  determined.  The 
influence  of  [H*]  has  been  studied.  E.  S.  H. 

Acid  catalysis  in  liquid  ammonia.  II.  Am- 
monolysis  of  ethyl  benzoate.  L.  L.  Bellinger 
and  L.  E.  Atjdrieth  (J.  Amer.  Chem.  Soc.,  1938,  60, 
579 — 581;  cf.  A.,  1938,  I,  204). — Kinetic  studies  of 
the  reaction  in  presence  of  NH4  salts  at  0°  and  25° 
show  it  to  bo  a  pseudo-first  order  reaction.  The 
catalytic  influence  of  NH4  salts  is  in  the  order : 
NH4OBz  >  NH4C1  >  NH4Br  >  NH4C104.  In  ab¬ 
sence  of  a  catalyst  tho  reaction  is  very  slow. 

E.  S.  H. 

Acid  catalysis  in  non-aqueous  solvents.  V. 
Inversion  of  menthone  in  chlorobenzene  solu¬ 
tion,  R.  P.  Bell  and  E.  E.  Caldin  (J.C.S.,  1938, 
382—389 ;  cf.  A.,  1937,  I,  88).— The  influence  of 
mono-,  di-,  and  tri-chloroacetic,  o-nitrobenzoic, 
benzoic,  and  picric  acids  on  the  rate  of  inversion  of 
Z-menthono  in  PhCl  at  99*4°  has  been  determined. 
A  relation  between  the  catalytic  power  in  PhCl  and 
the  dissociation  const,  in  H20  has  been  found  for  the 
carboxylic  acids,  but  the  catalytic  power  of  picrio  acid 
is  <  that  predicted  from  the  relation.  The  degree  of 
complex  formation  between  menthone  and  mono-, 
di-,  and  tri-chloroacetic,  phenylpropiolic,  m-nitro- 


benzoic,  benzoic,  and  acetic  acids  An  PhCl  at  room 
temp.,  determined  by,  cryoscopic  measurements  and 
the  instantaneous  change  of  rotation  on  adding  tho 
acid,  is  correlated  with  the  dissociation  const,  of  the 
acid*  in  H20,  indicating  that  the  complex  formation 
is  a  protolytic  reaction.  E.  S.  H. 

Catalytic  decomposition  of  hydrogen  peroxide 
by  colloidal  platinum  carbonyl.  I.  Sano  (Bull. 
Chem.  Soc.  Japan,  1938, 13, 118 — -126). — The  catalytic 
decomp,  of  H202  by  red  Pt  carbonyl  sol  (I)  (cf.  A., 
1936,  1170)  shows  an  induction  period,  after  which  it 
obeys  a  unimol.  law,  but  the  catalytic  decomp,  by 
colloidal  Pt  obtained  from  (I)  begins  immediately, 
and  shows  divergences  from  the  unimol.  law.  This 
may  be  attributed  to  retardation  of  the  decomp,  by 
02  adsorbed  on  the  Pt.  J.  W.  S. 

Stationary  state  of  catalysts  in  heterogeneous 
reactions.  I.  C.  Wagner  and  K.  Hauffe  (Z. 
Elektrochem.,  1938,  44,  172—178). — The  concn.  of 
intermediate  products  adsorbed  on  catalysts  can,  in 
certain  circumstances,  bo  determined  by  electrical 
conductivity  measurements.  The  combination  of 
CO  and  C02  at  715°,  and  the  decomp,  of  N20  at  750°, 
catalysed  by  a  NiO  film,  have  been  examined  in  this 
way.  Eor  each  reaction  the  concn.  of  adsorbed  O 
atoms  is  respectively  <  and  >  in  presence  of  02 
alone  at  the  same  partial  pressures.  The  data  are 
discussed  with  reference  to  possible  mechanisms  for 
the  catalysis.  •  C.  R.  H. 

Mechanism  of  the  water-gas  reaction  with 
iron  as  catalyst.  E.  Doehlemann  (Z.  Elektro¬ 
chem.,  1938,  44,  178 — 183). — Tho  velocity  of  the 
reaction  C02  +  H2  CO  +  H20,  studied  at  910°, 
oc  C02  pressure  and  increases  with  H2  pressure, 
although  not  proportionally.  The  concn.  of  C  in  tho 
catalyst  is  >  that  corresponding  with  the  equilibrium, 
C  (dissolved  in  y-Ee)  +  C02  (gas)  CO  (gas).  Tho 
data  are  discussed  with  reference  to  mechanisms  for 
<£tho  reaction.  C.  R.  H. 

Reduction  of  iron  oxides  by  carbon  monoxide 
in  presence  of  some  natural  impurities .  F. 
Olmer  (Compt.  rend.,  1938,  206,  353 — 355). — Pure 
Ee203  catalyses  the  decomp,  of  CO  at  tomp.  >350°, 
tho  action  being  due  to  Ee  formed  by  reduction. 
The  catalysis  is  inhibited  by  P20=  or  A1203. 

A.  J.  E.  W.  : 

Preparation  of  active  iron  and  its  application 
to  the  semihydrogenation  of  acetylene  deriv¬ 
atives.  R.  Paul  and  G.  Hilly  (Compt.  rend.,  1938, 
206,  608 — 610). — Ee-Al  alloy  containing  20—30%  of 
Ee  was  treated  with  NaOH  to  dissolve  the  A1  and  the 
black,  powdered,  pyrophoric  Fo  obtained  used  as  a 
catalyst.  The  Ee  partly  reduces  PhN02  to  (INPh)2 
with  evolution  of  heat.  The  Ee  is  less  effective  than 
Ni  prepared  under  the  same  conditions,  and  at 
100° /50  atm.  CN  and  N02  groups  and  double  linkings 
in  diallylacctonitrile,  cinnamic  acid,  and  dihydropyran 
are  not  hydrogenated.  C;C  is  converted .  into  CIC. 
C2H2  reacts  very  little  in  the  cold.  At  100 — 110° 
and  under  40—4)0  atm.  Aa-heptinene,  Aa-octinene, 
CPhiCH,  a-methoxy-A^-octinene,  and  CPh;C’CH2*OMe 
give  ethylene  derivatives.  The  speed  of  hydro¬ 
genation  is  approx,  const,  and  stops  abruptly  at  the 
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formation  of  the  double  linking.  Me  noninenoate 
combines  with  2H.  R.  S.  B. 

Catalytic  investigations  on  alloys.  III.  In¬ 
fluence  of  atomic  arrangement  of  copper-pallad¬ 
ium  mixed  crystals  on  their  properties  as  cata¬ 
lysts  in  the  decomposition  of  formic  acid  vapour. 
G.  Rienacker,  G.  Wessing,  and  G.  Trautmann. 
IV.  Catalytic  hydrogenation  of  ethylene  on 
copper-silver  alloys.  G.  Rienacker  and  E.  A. 
Bommer  (Z.  anorg.  Chem.,  1938,  236,  252 — 262,  263 — 
269).— ITT.  The  decomp,  of  HC02H  on  Cu-Pd  alloys 
is  of  zero  order.  With  increasing  %  of  Cu  the  energy 
of  activation  rises  rapidly  from  its  val.  for  Pd  (8 
kg.-cal)  and  between  0  and  62%  of  Pd  has  the  val. 
for  Cu  (23*4  kg.-cal.),  so  long  as  the  alloys  have  a 
disordered  structure,  but  tempered  alloys  having  an 
ordered  structure  show  a  much  lower  energy  of 
activation. 

IV.  The  hydrogenation  of  C2H4  on  Cu-Ag  alloys  is 
of  tho  first  order.  There  is  a  parallelism  between  the 
activity  of  the  catalyst  and  tho  reciprocal  of  the 
grain-size,  indicating  that  the  phase-boundaries  are 
the  seat  of  tho  reaction.  Tho  energies  of  activation 
on  the  alloys  are  on  either  pure  component. 

E.  J.  G. 

Decomposition  of  alcohols  by  mixed  catalysts. 

A.  M.  Rubinstein  (Bull.  Acad.  Sci.  U.R.S.S.,  1937, 

Sdr.  Chim.,  1417 — 1431). — Further  experiments  on 
the  simultaneous  dehydrogenation  and  dehydration 
of  zsoamyl  alcohol  in  presence  of  Al203-Ni  and  similar 
catalysts  admixed  with  other  metals  (Ee,  Co)  and 
oxides  (CdO,  MnO)  confirm  tho  conclusions  formerlv 
reached  (A.,  1937, 1,  435).  E.  S.  H.  " 

Energy  transformation  in  the  catalytic  re¬ 
action  of  fatty  oils  with  hydrogen.  C.  E.  Holm- 
boe  (Ber.,  1938,  71,  [B],  532—541). — Hydrogenation 
of  highly  purified  arachis  oil  and  periodic  determin¬ 
ations  of  the  I  val.  of  the  product  permits  tho  activity 
const,  (a)  of  the  catalyst  to  bo  calc,  according  to 
«=1  It  X  loge  max.  I  val. /I  val.  Electrolytic  H2 
must  be  used  to  avoid  poisoning  of  tho  catalyst  by 
compounds  of  S  or  C ;  the  temp,  is  conveniently  kept 
const,  by  use  of  such  excess  of  H2  that  the  effect  of 
the  heat  evolved  in  the  change  is  just  counteracted. 
Similar  results  can  be  obtained  with  a  more  complex 
oil,  e.g .,  walnut  oil,  if  it  is  carefully  purified. 
Diminution  of  the  I  val.  of  an  oil  by  addition  of  H 
causes  increase  of  the  sp.  heat.  This  is  most  strongly 
marked  with  oils  containing  highly  unsaturated  acids, 
e.g.,  walnut  oil,  in  which  acids  with  three,  four,  and 
five  double  linkings  are  present;  for  complete  satur¬ 
ation  the  addition  of  6,  8,  or  10  H  is  required,  causing 
a  large  increase  in  the  sp,  heat  of  the  hydrogenated 
oil  by  reason  of  the  additive  at.  heat  of  H.  H.  W. 

Catalytic  hydrogenation  using  colloidal  rhod¬ 
ium.—  See  A.,  1938,  H,  189. 

Use  of  pumice  as  support  for  copper-chrom¬ 
ium  oxide  catalysts  in  dehydrogenations. — See 

B. ,  1938,  368. 

Methylation  of  xylene  by  the  Friedel-Crafts 
reaction.— See  A.,  1938,  II,  177. 

Electrolytic  separation  of  deuterium  ;  influ¬ 
ence  of  temperature  and  current  density  at 


various  cathode  metals .  H .  E*  Walton  and 
J.  H.  Wolfenden  (Trans.  Earaday  Soc.;  1938,  34, 
436 — 449). — Tho  separation  coefi.  a  for  electrolysis 
of  0-2— 0*5n-H2SO4,  0‘5n-HC1,  or  0*5n-HC1  +  0*5n-KC1 
containing  30— 50%  D20  between  15°  and  95°  for 
c.d.  of  0-5  to  1  ma.  per  sq.  cm.,  decreases  with 
increasing  temp,  from  a  val.  of  5 — 7  at  room  temp, 
for  Ag,  Pt,  and  Ni  cathodes,  in  agreement  with 
Horiuti  and  Okamoto  (A.,  1936,  430).  Eor  Hg  the 
val.  is  about  3  and  independent  of  temp.,  whilst, 
anomalously,  Sn  has  a  val.  of  3  rising  to  4.  The 
effect  of  varying  the  c.d.  from  0*03  to  0*6  ma.  per 
sq.  cm.  is  small  but  definite.  The  influence  on  a  of 
a-naphthoquinolino  and  H3As03  is  recorded. 

F.  R.  G. 


Behaviour  of  the  palladium  cathode  in  the 
electrolysis  of  chromic  acid  solutions.  Electro¬ 
metric  determination  of  small  amounts  of  S04" 
in  chromic  acid.  E.  MAller,  (Z.  Eloktrochem., 
1938,  44,  199 — 204). — With  addition  of  S04"  tho 
potential  of  the  PdH  electrode  decreases  from 
~  —1300  mv.  to  ~  —700  mV.  in  solutions  containing 
0-5  g.  S04  in  100  g.  Cr03.  Further  increase  in  [S04"] 
has  little  effect  on  tho  potential.  When  discharged 
through  a  milliammetor,  tho  time  taken  for  the 
current  to  fall  to  a  given  val.,  e.g.,  5  ma.,. decreases 
with  increase  in  [S04"].  Both  of  these  properties 
can  bo  applied  to  the  determination  of  [S04"].  An 
explanation  of  this  behaviour  is  offered.  C.  R.  H. 


Chromium-plating  in  baths  containing  fluor¬ 
ides. — See  B.,  1938,  394. 


Theory  of  the  electrochemical  polyelectrode 
system  and  its  application  to  corrosion  prob¬ 
lems.  Correction  coefficient  WP/(WP  +  1FS)  — 
Ra/(Ra  +  Rk).  W.  J.  Muller  (Korros.  u.  Metall¬ 
schutz,  1938,  14,  63 — 66). — The  equation  introduced 
by  Akimov  and  Tomaschov  (A,,  1937,  I,  245)  is 
identical  with  that  previously  derived  by  Muller. 

E.  S.  H. 

Theory  of  dissolution  of  metals.  IV.  M. 

Straumanis  (Korros.  u.  Metallschutz,  1938,  14, 
67 — 77;  cf.  A.,  1937,  I,  418). — The  differences  in  the 
viewpoints  of  Straumanis  and  W.  J.  Muller  are 
enumerated  and  discussed.  E.  S.  H. 


Potential  of  metals  which  enter  solution 
anodically  or  as  local-current  anodes.  W.  J. 
Muller  (Korros.  u.  Metallschutz,  1938,  14,  77 — 80). 
- — A  reply  to  Straumanis  (cf.  preceding  abstract). 

E.  S*  II . 

Theory  of  dissolution  of  metals.  V.  M. 
Straumanis  (Korros.  u.  Metallschutz,  1938,  14, 
81 — 83  ;  cf.  preceding  abstracts). — Polemical. 

E.  S.  II. 

Distribution  of  current  density  in  electrolysis 
of  copper  sulphate.- — See  B.,  1938,  393. 

Electroplating  copper  from  ammoniacal  solu¬ 
tions. — See  B.,  1938,  394. 

Cadmium-plating. — See  B.,  1938,  394. 

Electrolytic  colouring  [of  metals]  by  means 
of  molybdenum  sesquioxide. — See  B.,  1938,  395. 

Electrolytic  polishing  of  aluminium.— Bee  B., 
1938,  394. 
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Reaction  products  and  mechanism  in  the 
electrolytic  reduction  of  ethyl  iodide.— See  A., 
1938,  II,  167. 

Electrolysis  of  2  : 4-dimethylbenzoic  acid  in 
presence  of  its  sodium  salt  in  methyl  alcohol. — 

See  A.,  1938,  H,  189. 

Electrolysis  without  electrodes.  A.  M.  Sisoev 
(Ukrain.  Chem.  J.,  1937,  12,  516 — 524). — Liberation 
of  I  during  a  spark  discharge  over  aq.  KI  is  ascribed 
to  the  action  of  the  products  of  sparking  (03,  H202, 
oxides  of  N),  and  not  to  the  action  of  electrons 
entering  the  solution.  I  is  liberated  at  both  the 
cathode  and  the  anode  when  both  electrodes  are  out 
of  the  solution,  and  only  at  the  anode  when  only  ono 
of  them  is  immersed  in  the  solution.  R.  T. 

Synthesis  of  nitric  oxide  in  the  torch  dis¬ 
charge.  K.  N.  Motschalov  (Compt.  rend.  Acad. 
Sci.  U.RlS.S.,  1938,  18,  329 — 332). — The  torch 
discharge,  wherein  high  frequency  rate  and  a  lower 
vol.  density  of  energy  than  in  the  arc  discharge  are 
combined,  has  been  used  for  the  synthesis  of  NO. 
Under  the  experimental  conditions,  tho  energetic 
yield  increases  with  time  to  45-6  g.  of  HN03  per 
kw.-hr.  after  1  min.,  but  simultaneous  reduction  of 
the  NO  formed  causes  a  subsequent  decrease  in 
energetic  yield.  The  energetic  yield  is  considerably 
reduced  by  reduction  of  pressure.  C.  R.  H. 

Oxidation  of  platinum  in  air  and  in  the  glow 
discharge.  A.  Gunther-Schulze  and  H.  Betz 
(Z.  Elektrochem.,  193S,  44,  253— 255).— men  Pt 
is  used  as  cathode  for  a  glow  discharge  in  02  it  becomes 
covered  with  an  oxide  layer  if  the  pd.  is  <1500  v. ; 
if  >1500  v.  the  layer  is  destroyed  as  rapidly  as  it  is 
formed.  Gaseous  Pt,  produced  by  the  bombardment, 
combines  violently  at  room  temp,  with  activo  0 
formed  by  the  discharge  and  gives  probably  Pt02. 
Pt  lying  in  air  is  also  covered  by  an  oxide  laver. 

T.  H.  G. 

Production  of  1 1  reaction  layers  1 1  on  metals 
by  means  of  the  corona  discharge.  A.  Gunther- 
Soiitilze  and  H.  Betz  (Z.  Elektrochem.,  1938,  44, 
248 — 253). — Uorona  discharge  in  air  results  in  the 
formation  of  a  layer  of  AgN03  on  Ag  wire  when  the 
R.H.  is  >95%.  Reaction  is  purely  chemical.  The 
rate  of  increase  of  thickness  of  the  layer  oc  (duration 
of  discharge)1.  When  tho  R.H.  is  <40%  reaction  is 
purely  electrochemical  and  Ag20  and  perhaps  Ag 
nitride  are  formed,  the  rate  of  growth  being  oc 
duration.  Between  40%  and  95%  R.H.  the  results 
are  intermediate.  With  pure  dry  N2  the  rate  of 
reaction  oc  time  and  also  (approx.)  with  Cu  and  Ee 
wires  in  air.  W  appears  to  be  unaffected. 

T.  H.  G. 

Films  formed  on  electrodes  during  activation 
of  oxide-coated  cathodes.  L.  B.  Headrick  and 
E.  A.  Lederer  (Physical  Rev.,  1936,  [ii],  50,  1094).— 
The  deactivation  of  oxide- coated  cathodes  observed 
in  electron  tubes  when  an  electrode  close  to  the 
cathode  is  bombarded  by  electrons  is  due  to  decomp., 
by  electrons  of  7 — 25  v.,  of  a  film  formed  on  the  side 
of  the  electrode  exposed  to  the  cathode.  The  films 
are  formed  during  activation  of  the  oxide-coated 
cathode,  and  are  attributed  to  the  formation 


of  polymerised  C-0  compounds  by  surface 
reaction.  The  deactivation  is  attributed  to  the  0 
liberated  by  electron  bombardment.  The  films  may 
have  a  high  resistance.  L.  S.  T. 

Photo-reactions  of  nitrites  with  iodine.  I,  II. 
G.  G.  Durrant,  R.  0.  Griffith,  and  A.  McKeown 
(Trans.  Faraday  Soc.,  1938,  34,  389 — 400,  400— 
410). — I.  Reaction  between  NaN02  and  I2  in  P04"' 
buffers  at  X  436, 546,  tad  579  mp.  yields  0  005  to  0*1 
I2  per  quantum  (y).  y  is  independent  of  rate  of  ab¬ 
sorption  of  energy,  initial  [I2],  and,  within  limits,  of 
pn  but  depends  on  X,  t}  total  ionic  strength  I,  [I'],  and 
[N02/].  For  const,  t  and  J,  y(A[I/]2/[N02/]  + 
1)(Z3'  +  [I'])  =  K^(U1  +  F,[  NO,'])  +  [I'  ](U2  + 
F2[N02']),  where  A  is  a  const,  equal  in  val.  to  that  in 
tho  thermal  reaction  (A.,  1936,  1073) ;  Kz  =  Kzoixj<x2 
where  Kz  is  the  tri-iodide  equilibrium  const.,  ccx  and 
a2  the  mol.  extinction  coeffs.  of  I2  and  I3',  Ux,  U2l 
Vjy  and  V 2  are  consts.  dependent  on  X. 

II.  A  mechanism  proposed  in  terms  of  light 
absorption  in  liquid  media  leads  to  the  above  equation, 
y  in  presence  of  C204"  at  25°  and  35°  are  recorded  and 
are  in  accordance  with  the  theory.  F.  R.  G. 

Colloidal  silver  and  the  latent  image  theory. 
M.  Savostjanova  (Sci.  ind..  phot,,  1935,  [ii],  6, 
285 — 286).— Experiments  with  films  of  AgCl  or  AgBr 
fused  between  two  glass  plates  show  that  the  Ag 
particles  formed  by  the  action  of  light  are  <  30  m^x. 
in  diameter.  The  Ag  is  shown  ultramicroscopically 
to  be  colloidal.  Ch.  Abs.  (e) 

Photochemistry  of  colloidal  silver  bromide. 
F.  Urbach  (Sci.  ind.  Phot.,  1935,  [ii],  6,  288). — 
If  quinol  is  added  to  a  negatively  charged  AgBr  sol 
and  the  latter  then  exposed  to  an  arc  light,  the  colour 
is  intensified  rapidly  at  first  and  then  more  slowly. 
If  the  arc  is  cut  off,  the  coloration  regresses,  rapidly 
at  first  and  then  more  slowly.  A  yellow  coloration, 
due  to  colloidal  Ag  dispersed  in  H20,  persists. 
Addition  of  gelatin  stabilises  the  coloration  produced 
by  photolysis  against  spontaneous  decolorisation. 

Ch.  Abs.  (e) 

Theory  of  the  photolysis  of  silver  bromide 
and  the  photographic  latent  image.  R.  W. 
Gurney  and  N.  F.  Mott  (Proc.  Roy.  Soc.,  1938,  A, 
164,  151 — 167). — The  processes  taking  place  during 
the  exposure  and  development  of  a  photographic 
emulsion  are  discussed  in  terms  of  quantum  mech¬ 
anics.  The  formation  of  specks  of  metallic  Ag 
from  atoms  of  Ag  produced  by  the  light  is  described 
and  the  ideas  employed  account  qualitatively  for  the 
variation  of  developed  density  with  temp.,  and,  for  a 
given  exposure,  with  the  intensity  of  light.  The 
Herschel  effect  and  sensitisation  by  dyes  are 
briefly  discussed.  G.  D.  P. 

Disintegration  processes  by  cosmic  rays  in 
[photographic]  plates  impregnated  with  samar¬ 
ium.  H.  J.  Taylor,  D.  Fraser,  and  V.  D.  Dab- 
holkar  (Nature,  1938,  141,  472 — 473;  cf.  A.,  1937, 
I,  594). — The  presence  of  “  stars  ”  and  “  clusters  ”  of 
tracks,  apparently  due  to  protons,  on  plates  impreg¬ 
nated  with  a  Sm  salt,  and  exposed  to  cosmic  rays  at 
a  height  in  Kashmir  equiv.  to  8000  ft.  above  sea- 
level,  is  described.  The  clusters  appear  to  be  associ- 
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ated  with  the  presence  of  Ag  or  Br.  Untreated 
plates,  and  plates  at  Bombay,  show  practically  no 
tracks.  L.  S.  T. 

Cosmic-ray  tracks  in  photographic  emulsions. 
T.  R.  Wilkins  (Physical  Rev.,  1936,  [ii],  50,  1099).— 
Further  tracks  due  to  high-energy  particles  have  been 
found  in  plates  used  in  the  stratosphere  flight  of 
Explorer  II,  Cosmic-ray  short-branch  tracks  in¬ 
dicate  disintegration  without  capture  of  the  high- 
energy  particle.  L.  S.  T. 

Influence  of  surface-active  anions  and  cations 
bn  silver  halide  sols  and  photographic  emul¬ 
sions.  I.  A.  Lottermoser  and  R.  Steddel  (Kol- 
loid-Z.,  1938,  82,  319—335). — The  prep,  of  pure 
dodecylpyridinium  bromide  (DopyBr)  is  described. 
The  sign  of  the  charge  on  Agl  hydrosols  in  presence 
of  DopyBr  or  Na  dodecylsulphate  (NaDoS04)  is 
completely  determined  by  the  surface-active  ion, 
irrespective  of  excess  of  Ag*  or  F.  The  sensitiveness 
to  light  of  Agl  sols  containing  excess  of  Ag*  vanishes 
in  presence  of  Dopy*  or  DoSO/,  whence  it  is  inferred 
that  an  acceptor  is  effective  only  when  actually 
present  in  the  surface.  The  capacity  of  AgBr  for 
development  is  strongly  influenced  by  surface-active 
ions;  e.g.,  unilluminated  AgBr  rendered  positive  with 
Dopy*  is  immediately  reduced  by  anionic  developers 
such  as  quinol.  The  development  of  photographic 
emulsions  by  quinol,  pyrocatechol,  and  glycine 
developers  is  greatly  accelerated  in  presence  of  Dopy*, 
the  effect  decreasing  in  the  order  given.  F.  L.  U. 

Polymerisation  of  ethylene  and  acetylene 
photosensitised  by  ethyl  iodide.  G.  G.  Joris  and 
J.  C.  Jungers  (Bull.  Soc.  ehim.  Belg.,  1938,  47, 
135 — 147). — Polymerisation  of  C2H4  or  C2H2  is 
sensitised  by  the  photolysis  of  EtI  in  presence  of  Hg. 
The  yield  increases  with  rising  temp,  and  [C2H4], 
and  decreases  with  increasing  [EtI]  and  light  in¬ 
tensity.  A  mechanism  of  reaction  involving  the 
formation  of  Et  radicals  is  discussed.  E.  S.  H. 

Photochemical  polymerisation  of  methyl  meth¬ 
acrylate  vapour.  H.  W.  Melville  (Proc.  Roy. 
Soc.,  1937,  A,  163,  511— 542).— The  technique  of 
gas  kinetics  is  used  to  follow  the  reaction;  poly¬ 
merisation,  to  a  white  solid,  occurs  nearly  quantit¬ 
atively  if  the  radiation  is  absorbed  by  the  COjJtfe 
group  (X  >  2200  A.).  Shorter  XX  decompose  the  mol. 
After  irradiation  the  polymeride  grows  in  the  dark  at 
a  rate  which  cc  the  area  of  the  tube  illuminated. 
This  growth  is  stopped  by  H  atoms  and  I2  mols. 
but  is  unaffected  by  02,  C2H4,  and  C2H2.  Poly¬ 
merisation  is  also  initiated  by  H  atoms,  and  takes 
place  at  a  faster  rate  than  the  normal  reaction.  The 
mechanism  of  growth  is  discussed.  G.  D.  P.. 

Kinetics  of  tyrosine  destruction  and  dopa 
[i-3  :  4-dihydroxyphenylalanine]  formation  by 
ultra-violet  rays.  L.  E.  Arnow  (J.  Physical  Chem,, 
1938,  42,  415—418;  cf.  A.,  1937,  II,  419).— The 
reaction  is  of  the  first  order.  F.  L.  U.  Y 

Photochemical  transformations  of  hydrogen¬ 
ated  naphthalene  derivatives.  Mechanism  of 
photopolymerisatioh  of  acetylene. — See  A.,  1938, 
II,  179.  '  •  .  .  - 


Photo  sensitisation  by  titanium  dioxide .  C,  F. 
Goodeve  and  J.  A.  Kitchener  (Trans.  Faraday  Soc., 
1938,  34,  570—579;  cf.  A.,  1937,  I,  110).— Chlorazol- 
sky-blue  FF  adsorbed  on  mordanted  Ti02  shows 
marked  fading  when  exposed  for  a  short  time  to  a 
Hg  arc  lamp,  the  sensitivity  extending  from  X  720  mu. 
to  the  far  ultra-violet.  The  quantum  efficiency  rises 
rapidly  with  decrease  of  X  from  the  extreme  red  to 
the  region  where  the  dye  absorbs  strongly,  and  again 
rises  at  the  X  corresponding  with  the  threshold  of 
absorption  of  the  Ti02.  At  X  365  mg.  the  rate  of 
bleaching,  after  an  initial  slow  period,  is  determined 
by  the  concn.  of  “  vulnerable  ”  dye  mols.,  and 
decreases  slightly  with  rise  of  temp.  F.  L.  U. 

Photodichroism  of  light-sensitive  dye  films 
as  a  function  of  the  illumination.  G.  Ungar  (Z. 
physikal.  Chem.,  1938,  B,  38,  427 — 440). — A  mathe¬ 
matical  treatment  of  the  Weigert  effect.  H.  J.  E. 

Effect  of  temperature  on  the  photochemical 
bleaching  of  visual  purple.  H.  J.  A.  Dartnall, 
C.  F.  Goodeve,  and  R.  J.  Lythgoe  (Proc.  Roy.  Soc. 
1938,  A,  164,  216—230). — The  quantum  efficiency 
of  the  bleaching  process  is  approx,  unity  and  is 
independent  of  temp,  in  the  range  20 — 60°  and  of  pa 
from  6*8  to  9-2.  The  results  are  in  agreement  with  a 
theory  previously  developed  (cf.  A.,  1936,  1480). 

G.  D.  P. 

Decomposition  of  ammonia  by  slow  electrons. 

G.  M.  Schwab  (Z.  anorg.  Chem.,  1938,  236,  296 — 

305). — NH3  is  decomposed  by  slow  electrons,  the  min. 
accelerating  potential  being  9^:1  *4  v.,  and  every 
collision  being  effective.  F.  J.  G. 

Cannizzaro's  reaction  in  heavy  water.  H. 
Fredenhagen  and  K.  F.  Bonhoeffer  (Z.  physikal. 
Chem.,  1938,  181,  379— 391;  cf.  A.,  1934,  281).— 
Examination  of  the  H20  produced  by  burning 
CH2Ph*OH  and  MeOH  obtained  by  the  action  of 
KOH  dissolved  in  D20  on  PhCHO  and  CH20  shows 
that  no  exchange  with  the  H  of  the  solvent  occurs, 
but  only  the  transference  of  a  H  atom  from  one 
mol.  to  another.  Similarly,  no  non-hydroxylic  D  is 
contained  in  the  0H‘CH2*C02H  formed  by  acting 
on  (CHO)2  with  CaO  and  D20.  The  results  are  best 
in  accord  with  the  mechanism  proposed  by  Meerwein 
and  Schmidt  (A.,  1925,  i,  1239).  F.  L.  U. 

Transformations  of  hexoses  in  heavy  water. 

H.  Fredenhagen  and  K.  F.  Bonhoeffer  (Z.  physikal. 

Chem.,  1938,  181,  392—405).— During  the  mutarot- 
ation  of  a-d-glucose  in  99-6%  D20  no  exchange  occurs 
except  with  the  hydro xylic  H,  a  D-free  product  being 
obtained  by  dissolution  in  a  little  H^O  and  subsequent 
evaporation  of  solvent.  Transformation  of  glucose 
into  fructose  by  the  action  of  CaO  dissolved  in  D20 
takes  place  at  room  temp,  without  the  introduction 
of  D,  whilst  at  40°  the  fructose  formed  contains  1  D 
atom  attached  to  C.  The  latter  reaction  is  regarded  as 
a  keto-enol  change,  and  the  former  as  a  modified 
type  of  Cannizzaro’s  reaction  (preceding  abstract). 
Both  the  alkali-catalysed  conversion  of  tetramethyl- 
glucose  into  tetramethylmannose  and  the  formation  of 
glucose  6-phosphate  ftom  fructose  6-phospha.te  by 
the  fermentative  action  of  muscle  extract  involve  the 
exchange  of  1  non-hydroxylic  H.  .  F.L.U, 
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Exchange  reactions  of  acetic  acid  and  acetate 
ions  in  heavy  water.  See  A.,  1938,  II,  169. 

Explosion  of  chloroform  with  alkali  metals. 
T.  L.  Davis  and  J.  0.  McLean  (J.  Amer.  Chem,  Soc., 
1938,  60,  720— 722).— When  Na  or  K  and  CHC13 
are  exploded  by  shock  the  products  contain  COCl2, 
H2,  HC1,  and  C6H6C16.  The  . mechanism  of  reaction  is 
discussed.  ;  E.  S.  H. 

Ortho-salts  of  oxyacids.  E.  Zintl  and  W. 
Morowietz  (Z.  anorg.  Chem.,  1938,  236,  372 — 410). — 
Various  oxides  and  salts  were  heated  with  varying 
proportions  of  Na20,  and  the  products  investigated 
by  means  of  X-rays.  In  this  way  the  following 
compounds  were  found  to  bo  formed  as  the  highest 
ortho-salts  :  Na3Ag02,  Na4Be03,  Na3B03,  Na5A104, 
Na4Sn04,  Na4Pb04,  Na4Pb04,Na20,  Na3N0g,  Na3N04, 
Na2SO4,0*5Na2O,  Na2SeO4,0*5Na2O,  Na6Te06,  and 
Na5I06.  The  existence  of  Na4Si04  and  Na6Si207 
(A.,  1930,  1005)  was  confirmed.  MgO,  Na2C03, 
and  Na3P04  do  not  combine  with  Na20.  HC02Na, 
NaOAc,  and  NaC104  are  decomposed.  The  max. 
co-ordination  nos.  found  in  this  way  are  discussed 
in  the  light  of  the  electrostatic  theory.  E.  J.  G. 

Crystallisation  of  potassium  chloride  from 
melts.  A.  M.  Keblitzki  and  A.  S.  Toforetz  (J. 
Phys.  Cheni.  Russ.,  1937,  10,  882).— Comments  on 
Zechnovitzer’s  paper  (A.,  1937,  I,  627).  J.  J.  B. 

Absorption  of  carbon  monoxide  in  ammoni- 
acal  copper  carbonate  solutions  on  passing 
carbon  monoxide  or  mixtures  of  carbon  mon¬ 
oxide  and  nitrogen  through  them.  K.  Lesciieav- 
ski,  H.  G.  Tolkmitt,  andH.  Holler  (Z.  anorg.  Chem/, 
1938,  235,  3G9— 384;  cf.  A.,  1935,  1332).— When  CO 
or  CO  +  N2  passes  through  solutions  of  Cu1  in  aq. 
NH3  and  (NH4)2C03  at  room  temp,  the  %  of  CO 
absorbed  is  a  max.  when  the  gas  contains  50 — 70% 
CO.  After  absorption  two  slow  reactions  take  place 
in  the  solution,  viz.,  disproportionation  of  Cu*  to 
Cu*’  and  Cu,  and  reduction  of  Cu11  to  Cu1  by  CO, 
the  former  being  the  more  rapid.  If  the  solution 
contains  equiv.  amounts  of  Cu1  and  CuXI  the  absorbed 
CO  is  oxidised  quantitatively  without  separation  of 
Cu.  F.  J.  G. 

Absorption  of  oxygen  or  carbon  monoxide 
and  oxygen  in  ammoniacal  copper  carbonate 
solutions  on  passing  oxygen,  air,  or  mixtures 
of  carbon  monoxide  and  air  through  them.  K. 
Leschewski,  H.  G.  Tolkmitt,  and  H.  Holler  (Z. 
anorg.  Chem.,  1938,  235,  385— 406;  cf.  preceding 
abstract).- — The  Oo  is  absorbed  relatively  rapidly 
and,  if  sufficient  Cux  is  present,,  completely.  The  rate 
of  absorption  increases  with  concn.  and  is  greatest 
when  there  ,  is  excess  of  either  :Cur  or  02..  The 
absorption,  of  CO  from  its  mixtures  with  02  proceeds 
in  the  same  way  as  from  mixtures  with  N2,  but  the 
equilibrium  is  not  set  up  as  the  bound  CO  becomes 
converted  into  (NH4)2C03.  CO  can  therefore  be 
continuously  absorbed  from  mixtures  with  air  by 
ammoniacal .  solutions  containing  Cu1  and  Cu11  in 
excess.  ■  —  F.  J.  G. 

Reactions  in  fused  pyridine  hydrochloride. 
A.  Long  and  L.  F.  Audrteth  (Trans.  Illinois  State 
Acad.  Sci.,  1935,  28,  No.  2,  121 — 122). — Certain 


metallic  oxides  (e.gr.,  CuO,  BaO,  MgO,  PbO,  Fe203) 
dissolve  in  fused  C5H5N,HC1,  forming  chlorides, 
C5H5N,  and  H20.  Oxides  of  W,  Ta,  Th,  Ti,  and  Sn 
do  not  react.  Double  metallo-C5H6N  salts  are  formed 
in  certain  cases.  Active  metals  dissolve  in  fused 
C6H5N,HC1,  displacing  H2.  Good  cathodic  deposits 
were  obtained  from  these  conducting  melts  only  for 
metals  such  as  As,  Sb,  Bi,  Hg,  and  Co. 

Ch.  Abs.  (e) 

Composition  of  some  gold  and  tungsten  cyan¬ 
ides.  M.  M.  Raines  (Compt.  rend.  Acad.  Sci. 
U.R.S.S.,  1938,  18,  339 — 340). — The  compound 

formed  by  interaction  of  HCN  with  a  solution  of 
HAuC14  is  H[Au(CN)4],3H20.  K4nV(CN)8],2H20  is 
formed  by  interaction  of  HCN  with  a  solution  of 
K3W0C19,  followed  by  neutralisation  and  pptn.  with 
EtOH.  C.  R.  H. 

Compounds  of  dyes  of  the  triphenylmethane 
series  with  metallic  salts. — See  A.,  193S,  II,  185. 

Hydrolysis  of  beryllium  and  aluminium 
chloroacetates.  M.  J.  Sirucek  (Coll.  Czech.  Chem. 
Comm.,  1938,  10,  117 — 128). — The  acidities  of  tho 
solutions  can  be  expressed  by  tho  relations  :  pa  = 
— 0*87  log  [Be**]  +  1*85  =  -0*54  log  [Al***]  +  2*65 
for  trichloroacetates;  pK  =  — 0*55  log  [Be**]  +  2*52 
=  —0*54  log  [Al”*]  +  2*65  for  dichloroaeetates ;  pn 
=  -0*45  log  [Be**]  +  3*05  = -0*40  log  [Al***]  + 
2*98  for  chloroacetates.  The  vals.  of  [H’]/[Be**]  and 
[H‘]/[A1-]  increase  with  dilution  in  the  case  of  tho 
chloro-  and  dichloro-acetatos,  but  show  a  min.  at 
0*25m  in  the  case  of  the  trichloroacetates. 

C.  R.  H.. 

Hydration  and  dehydration  of  magnesium 
sulphate  and  its  hydrates.  K.  H.  Ide  (Z.  anorg. 
Chem.,  1938,  235,  305 — 323). — MgS04  on  exposure 
to  moist  air  forms  first  MgS04,6H20  and  subsequently 
MgS04,7H20,  whereas  MgS04,H20  forms  MgS04,7H20 
directly.  The  intermediate  formation  of  lower 
hydrates  cannot  be  detected  by  means  of  X-rays. 
In  tho  dehydration  of  MgS04,7H20  over  P205, 
MgS04,6H20  is  always  formed  as  an  intermediate 
product,  and  in  some  cases  lower  hydrates  also. 
The  final  product  is  MgS04,H20  in  a  very  finely- 
divided  (amorphous  ?)  condition.  F.  J.  G. 

Constitution  of  StrengTs  salt.  R.  Charonnat 
(Bull.  Soc.  chim.,  1938,  [v],  5,  205 — 207).— Since,  on 
electrolysis  of  its  solutions,  Hg  and  U  migrate  to  tho 
anode  and  Na  to  the  cathode,  the  formula 
Mg{[U02(0Ac)3]3}Na  is  proposed  for  the  salt. 

C.  R.  H. 

Hydrothermal  reactions.  I.  Formation  of 
magnesium  hydrosilicates.  W.  Jander  and  J. 
Wuhrer  (Z.  anorg.  Chem.,  1938,  235,  273 — 294). — - 
Serpentine  and  talc  have  been  synthesised  from  MgO, 
Si02,  and  H20  at  350°  and  163  atm.  They  are  also 
formed  under  these  conditions  from  MgSi03  and  H20 
or  acid  or  alkaline  solutions,  and  from  Mg2Si04  and 
acid  solutions.  The  mechanisms  of  the  reactions  are 
discussed.  F.  J.  G. 

Calcium  trimetaphosphate.  A.  Boull£  (Compt. 
rend.,  1938,  206,  517— 518  ?  ef.  A.,  1936,  809).— The 
salt  Ca3[(P03)3]2J9H20  (I),  is  formed  by  addition  of 
aq.  CaCl2  solution  to  an  aq.  suspension  of  Ag3(P03)3 


rx 
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at  0°;  the.  ' product  *  is  :  filtered  and  the  filtrate 
crystallised,  or  (I)  is  pptd.  by  addition  of  EtOH.  (I) 
loses  6H20  at  110°  and  decomposes  at  higher  temp. 

A.  J.  E.  W. 

Action  of  saturated  steam  on  dicalcium  ferrite 
and  on  tetracalcium  aluminoferrite.  D.  T. 
Mather  and  T.  Thorvaldson  (Canad.  J.  Res.,  1937, 
15,  B,  331 — 339) —The  products  of  the  action  of 
saturated  steam  free  from  C02  at  100 — *300°,  followed 
in  all  cases  by  drying  in  a  vac.  over  CaO,  have  been 
studied  by  determining  X-ray  patterns,  D^O  content, 
and  optical  properties.  CaO  in  steam  at  150 — 300° 
forms  Ca(OH)2;  A1203  gives  A1203,H20,  and  the 
same  hydrate  after  first  dehydrating  at  <920°. 
Fe^l-mi.O  gives  in  steam  at  100—170°  a  product 
with  H20 :  Fe203  (mol.  ratio)  =  0*020,  and  the  same 
crystal  structure  as  haematite.  3Ca0,Al203  gives  at 
150 — 300°  in  steam  3Ca0,Al203,6H20.  2Ca0,Fe203 
gives  at  100 — 300°  Ca(OH)2  and  Fe203  (haematite) 
according  to  the  reactions,  at  150°,  2CaO,Fo203  + 
2H20  2Ca0,Fe203,2H20  ->  Ca(OH)2  + 

Ca0,Fe203,H20  ->■  2Ca(OH)2  +  Fe203,  of  which  tho 
third  is  slow  compared  with  the  others. 
4Ca0,Al203,Fe203  (I)  gives  tho  reaction  (I)  +  7H20  = 
3Ca0,Al203,6H20  (II)  +  Ca(OH)2  +  Fe203  in  steam 
at  100 — 300°.  (II)  and  Ca0,Fe203,H20  are  first 
formed  rapidly,  and  the  latter  then  decomposes 
slowly  into  Ca(OH)2  -f  Fe203v  R.  S.  B. 

Fluorescence  of  double  salts  of  calcium  phos¬ 
phate.  J.  Glasser  and  G.  R.  Fonda  (J.  Amer. 
Chem.  Soc.,  1938,  60,  722). — Products  exhibiting 
fluorescence  in  ultra-violet  light,  similar  to  that  shown 
by  ox  teeth,  are  obtained  by,  co-pptn.  of  a  Ca  salt 
with  a  mixture  of  Na2HP04  and  Na  tartrate, 
succinate,  or  lactate,  and  heating  at  400°  in  air. 

E.  S.  H. 

Hydrolytic  precipitation  of  cadmium  selenide 
from  selenosulphate  solutions.  E.  C.  Pitzer  and 
N.  E.  Gordon  (Ind.  Eng.  Chem.  [Anal.],  1938,  10, 
68 — 69). — The  effect  of  temp,  and  acidity  on  pptn., 
tho  effect  of  speed  of  pptn.  on  composition,  and  the 
effect  of  light  on  the  colour  of  the  ppt.  have  been 
studied  for  tho  reaction  between  CdS04  and  Na2SSe03 
to  form  CdSe.  For  the  determination  of  Se  in  CdSe 
treatment  with  aqua  regia  leads  to  low  results. 
Digestion  with  NaOH  +  H202  is  preferable  as  a 
means  of  effecting  dissolution.  L.  S.  T. 

Phosphorescent  zinc  sulphide.  W.  H.  Byler 
(J.  Amer.  Chem.  Soc.,  1938,  60,  632 — 639). — The 
production  of  ZnS  with  reproducible  phosphorescence 
promoted  by  Cu  is  described.  The  rate  of  decay  of 
phosphorescence  and  the  acceleration  due  to  the 
presence  of  Ni  have  been  measured.  Methods  for 
measuring  fluorescence,  fluorescence  growth  rate,  and 
a-particle  response  have  also  been  developed.  The 
decay  of  phosphorescence  after  a  few  sec.  corresponds 
with  a  sories  of  second -order  reactions.  The  total 
initial  intensity  of  phosphorescence  is  greatest  after 
a  medium  period  of  excitation.  The  influence  of 
temp,  on  rate  of  decay  has  been  studied  at  30°  and 
45°j  and  the  activation  energies  for  the  several 
processes  of  decay  have  been  calc.;  some  of  the 
activation  energies  are  negative.  <  A  theory  of 


phosphorescence  is  outlined,  and  discussed  in  relation 
to  composition  and  hoat-treatment  of  tho  products. 

E.  S.  H. 

Action  of  ammonium  hydroxide  on  mercurous 
chloride.  H.  R.  Freche  and  M.  C.  Sneed  (J.  Amer. 
Chem.  Soc.,  1938,  60,  518 — 524). — The  composition 
of  the  product  depends  on  [NH4OH]  and  the  duration 
of  reaction.  With  dil.  NH3  the  end  product  is  a 
mixture  of  HgNH^Cl  and  Hg;  with  cone.  NH3  the 
product  also  contains  HgCl2,2NH3.  E.  S.  H. 

Action  of  white  phosphorus  on  mercury  salts. 
E.  Montignie  (Bull.  Soc.  chim.,  1938,  [v],  5,  198 — 
200).- — Attempts  to  prepare  phosphides  by  interaction 
of  white  P,  dissolved  in  CS2,  and  various  Hg  salts 
were  unsuccessful.  Hgl,  suspended  in  CS2,  gave 
yellow  Hg2PI2,  but  in  aq.  solution  a  brown,  easily 
hydrolysed  compound  of  indefinite  composition  wrs 
formed.  C.  R.  H. 

Action  of  cyanogen  on  mercuric  oxide.  E. 
Montignie  (Bull.  Soc.  chim.,  1938,  [v],  5,  200). — 
does  not  react  with  HgO,  although  at  100°  there 
is  some  adsorption.  C.  R.  H. 

Organic  reactions  with  dihydroxyfluoboric 
acid.— See  A.,  1938,  II,  177. 

Preparation  of  aluminium  oxide  for  polish¬ 
ing  metallographic  sections.  A.  I.  Samochotzki 
(Zavod.  Lab.,  1937,  6,  1283). — A1  is  immersed  in  10% 
HgCl2  for  10  min,,  and  then  in  boiling  H20  for  24  hr. 
Very  fine-grained  A1203,  suitable  for  polishing  metal 
surfaces,  is  thus  obtained.  R.  T. 

Precipitation  of  rare  earths  and  thorium  with 
magnesium  hydrogen  sulphite.  G.  P.  Alexan¬ 
drov  and  J.  P.  Gochtschtein  (Redk.  Met.,  1935,  4, 
No.  6,  27 — 31). — -Pptn.  of  Th  and  rare  earths  with 
Mg(HS03)2  from  sulphate  and  chloride  solutions  led 
to  recoveries  of  96 — 100  and  80 — 100%,  respectively. 

Ch.  Abs.  (e) 

Ferro-  and  ferri-cyanides  of  the  rare  earths. 
W.  Prandtl  and  S.  Mohr  (Z.  anorg.  Chem.,  1938, 
236,  243—251;  237,  160).— By  the  action  of 

Na4Fe(CN)6  or  K4Fe(CN)6  on  an  acid  solution  of  a 
rare-earth  salt  the  following  alkali-^are  earth  ferro - 
cyanides  are  formed  :  NaLa[Fe(CN)6],10H2O, 
NaPr[Fe(CN)6],8H20,  NaNd[Fe(CN)6],8H20, 
NaSm[Fe(CN)6],6H20,  NaGd[Fe(CN)6],7H20,  * 

NaDy[Fo(CN)6],6H20,  NaEr[Fe(CN)6],6H20, 
NaY[Fe(CN)0],5H2O,  KLa[Fe(CN)6],4H20, 
KPr[Fe(CN)6],4HoO,  KNd[Fe(CN)6],4H*0, 
KSm[Fe(CN)6],4H20,  KGd[Fe(CN)6],5H20, 
KDy[Fe(CN)6],8H20,  KEr[Fe(CN)6],4H20, 
KY[Fe(CN)6],8H20.  By  neutralisation  of  H4Fe(CN)6 
with  rare-earth  hydroxides  basic  ferrocyanides  are 
obtained,  viz.,  La0H[LaFe(CN)6]2,18H20, 

PrOH[PrFo(CN)6]2,15H20, 

Nd0H[NdFe(CN)6]„18IL10, 

SmOH  [SmFe(CN )  6]2 , 1 5H20 , 
Gd0H[GdFe(CN)6]2,15H20, 
Dy0H[DyFe(CN)e]2,15H20, 
Er0H[ErFe(CN)6]2,14H20, 

Y0H[YFe(CN)6]2,18H20.  The  following  ferricyanides 
are  obtained  by  double  decomp. :  LaFe(CN)6,4-5H20, 
PrFe(CN) 6,3^0,  NdFe(CN)6,4H20, 
SmFe(CN) 6,41^0,  GdFe(CN)6,4H20, 
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DyFe(CN)6,4*5H20,  ErFe(CN)6,4H20, 
YFe(CN)6,4H20.  All  these  are  obtained  as  cryst. 
ppts.,  the  alkali  ferrocyanides  being  the  least  and  the 
ferricyanides  the  most  sol.  Their  solubilities  in 
OTn-HCI  or  in  H20  have  been  determined  and 
the  possibility  of  separating  the  rare  earths  by 
fractional  pptn.  of  these  salts  is  discussed. 

F.  J.  G. 

Thallous  borates  and  the  structure  of  the 
boric  acids.  A.  Ferrari  and  Z.  Ciccioli  (Gaz- 
zetta,  1938,  68,  21 — 28). — The  Tl1  borates  described 
by  Buchtala  (A.,  1914,  ii,  135)  have  been  prepared  and 
some  of  their  formulae  corr.  All  these  borates  contain 
an  even  no.  of  B  atoms,  and  1  mol.  H20  for  every 
2  B.  Electronic  structures  for  the  boric  acids  are 
proposed.  0.  J.  W. 

Purification  of  graphite  for  spectrochemical 
analysis.  A.  H.  Staud  and  A.  E.  Ruehle  (Ind. 
Eng.  Chem.  [Anal.],  1938,  10,  59). — The  described 
treatment  with  H2S04  removes  many  metallic  im¬ 
purities  and  is  more  effective  than  washing  with 
HN03,  HC1,  or  aqua  regia.  Treatment  with  HF 
failed  to  remove  Si.  L.  S.  T. 

Reaction  of  silicon  fluoride  and  sodium  silico- 
fluoride  with  beryllium  oxide.  A.  V.  Novose¬ 
lova,  0.  I.  Vorobieva,  and  N.  D.  Nagorskaja 
(J.  Gen.  Chem.  Russ.,  1937,  7,  2789 — 2793). — 
SiF4  reacts  with  BeO  at  800°  in  presence,  but  not  in 
absence,  of  NaF,  to  give  Na2BeF4  (I).  4  :  1-BeO- 

Na2SiF6  mixtures  at  700°  give  (I)  in  practically 
theoretical  vield.  R.  T. 

V 

Titanium.  VUI.  Chlorination  of  titaniferous 
substances  with  a  mixture  of  chlorine  and 
carbon  monoxide.  A.  V.  Pameilov  and  M.  G. 
Sc  higher.  IX.  Structure  of  titanium  dioxide 
precipitates.  A.  V.  Pameilov  and  E.  G.  Ivant- 
scheva  (J.  Gen.  Chem.  Russ.,  1937,  7,  2760 — 2766, 
2774 — 2778). — VIII.  The  ,  velocity  coeffs.  of  the 
reaction  Ti02  -f-  2C12  -j-  2CO  TiCl4  -f~  2C02  have 
been  calc.,  for  the  range  500 — 1500°;  it  is  shown,  on 
thermodynamic  grounds,  that  complete  conversion  of 
Ti02  into  TiCl4  is  possible  at  about  1000°.  Approx. 
50%  yields  of  TiCl4  were  obtained  from  sphene  and 
titan omagnetite  concentrates  at  1050°,  the  order  of 
chlorination  of  the  constituents  being  CaO,  Fe203, 
Ti02,  and  Si02. 

IX.  Commercial  metatitanic  acid  and  Ti02  and 
the  product  of  hydrolysis  of  Ti(S04)2  have  the  anathase 
structure,  modified  by  heating  at  1000°  to  that  of 
rutile.  R.  T. 

Preparation  of  pellets  of  radioactive  lead. 
J.  E.  Ricci  and  M.  Burton  (J.  Amer.  Chem.  Soc., 
1938,  60,  727). — The  prep,  from  Pb(N03)2  and 
crushed  Rn  tubes  involves  purification,  pptn.  as 
oxalate,  and  reduction  with  KCN.  E.  S.  H. 

Thorium  tellurides  and  phosphides.  E.  Mon- 
tignie  (Bull.  Soc.  chipi.,  1938,  .[v],1  5,  197 — 198). — 
Interaction  of  solutions  of  Th(S04)2  and  Na2Te04 
gives  white,  gelatinous  Te04,Th0,8H20,  which  loses 
4H20  at  200°,  and  decomposes  to  Te02,  Th02,  and 
02  on  calcination.  Attempts  to  prepare  Th3P4  by 
heating  Th  with  white  P  or  by  treating  a  solution  of 
Th(S04)2  with  PH3  were  unsuccessful.  ’  .  C.  R.  H. 


Action  of  nitrogen  dioxide  on  nitrogen  sul¬ 
phide.  A.  Meitwson  and  S.  Kruger  (Z.  anorg. 
Chem.,  1938, 236, 221 — 224). — When  N02  diluted  with 
N2  reacts,  with  N4S4  in  CC14  the  product,  formerly 
supposed  to  be  NS04,  is  N2S209.  F.  J.  G. 

Onium  salts  as  acids.  Reactions  of  ammon¬ 
ium  chloride  at  higher  temperatures.  M.  T. 
Schmidt  and  L,  F.  Audrieth  (Trans.  Illinois  State 
Acad.  Sci.,  1935,  28,  No.  2,  133 — 134).— Many  oxides 
{e.g.y  rare-earth  oxides,  Fe203,  MgO,  Mn02,  Sb203, 
etc.)  react  completely  when  heated  with  NH4C1, 
giving  chlorides.  CaO  and  BaO  react  slowly,  and 
NiO,  CuO,  and  V205  give  products  of  indefinite 
composition.  ZnO  gives  ZnCl2,NH3,  which  may  be 
separated  by  distillation  at  red  heat.  Oxides  of  U 
give  U02C12.  CaC03,  MgC03,  MnC03,  and  ZnC03 
behave  like  the  corresponding  oxides.  In  preparing 
anhyd.  chlorides  by  the  above  method,  excess  of 
NH4C1  may  be  removed  by  sublimation  at  300 — 320°. 
NH4C1  vapour  is  more  active  than  dry  HC1.  When 
heated  at  200 — 300°  in  contact  with  air,  most  of  the 
common  metals  and  alloys  are  rapidly  corroded  by 
NH4C1.  Ni  is  most  resistant  in  vac.  Volatile  chlor¬ 
ides,  e.g.7  FeCl3,  may  be  separated  from  siliceous 
materials  by  vac.  distillation.  Ch.  Abs.  (e) 

Thermal  decomposition  of  ammonium  per¬ 
chlorate.  I.  Influence  of  temperature  on  the 
nature  of  the  products  formed  during  oxidation 
of  ammonia.  II.  Experimental.  M.  Dod:£  (Bull. 
Soc.  chim.,  1938,  [v],  5,  170—176,  176— 183).— I. 
At  temp.  <  approx.  380°  decomp,  mainly  accords 
with  the  equation  4NH4C104  =  2C12  +  302  +  8H20 
-j-  2N20,  but  at  higher  temp.  NO  is  formed  and 
unites  with  Cl2  and  02.  The  decomp,  is  compared 
with  that  of  NH4N03  and  NH4Mn04  and  it  is  suggested 
that  the  products  of  all  NH4  salts  of  acids  sufficiently 
oxygenated  are  similarly  dependent  on  the  temp, 
of  decomp.  "  _  — 

II.  Details  of  the  decomp.  experiments  and  the 
analytical  methods  are  given.  C.  R.  H. 

Ozone  reaction  during  the  oxidation  of  phos¬ 
phorus.  K.  Fischbeck  and  H.  Eich  (Ber.,  1938, 
71,  [B],  520 — 532). — Study  of  the  oxidation  of  solid 
yellow  P  is  handicapped  by  uncontrollable  factors 
but  that  of  P  vapour  allows  the  following  scheme  to  be 
advanced  :  P4  +  202  ~  P404 ;  P404  4PO  ;  PO  + 
02  =  P03 ;  P03  +  02  =  P02  +  03;  PO  +  P03  = 
P,04;  P0O4  ^  2P02;  P02  +  P03  -  P205;  P02  + 
PO  =  P203 ;  P203  +  P03  =  P204  +  P02 ;  P203  + 
03  =  P204  +  02.  Oxidation  of  P  with  formation  of 
03  or  P03  occurs  in  presence  or  absence  of  H20. 
A  remainder  of  03  or  P03  persists  in  the  reaction 
product.  If  in  presence  of  excess  of  02  more  P03 
than  PO  is  present  in  the  gas  the  former  cannot  be 
completely  nullified  by  the  latter,  an  excess  of 
which  remains  capable  of  reacting  with  02  to  03 
and  P02  and  as  P03  or  03  giving  the  03  reaction  in  the 
effluent  gas.  The  possible  removal  of  P03  as  P205 
by  P02  does  not  occur  completely  as  long  as  the 
partial  pressure  of  P02  is  small;  this  occurs  at  low 
temp,  at  which  P204  is  present  mainly  as  a  fume. 
The  disappearance  of  P03  or  03  at  >25°  is  obtained 
by  the  increase  with  increasing  temp,  of  the  partial 
pressure  of  P02,  the  concn.  of  which  becomes  adequate 
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to  remove  P03  completely  as  P205.  The  limit  of  the 
03  reaction  with  solid  and  gaseous  P  appears  to  lie 
at  >24°  and  >26°,  respectively.  The  P03  reaction 
disappears  spontaneously  with  diminishing  [02] 
before  the  latter  becomes  so  small  that  incomplete 
combustion  is  to  be  expected.  When  the  [02]  is 
low  P03  is  formed  less  rapidly  than  when  it  is  high. 
It  is  then  to  be  expected  that  PO  is  produced  in 
amount  sufficient  to  transform  P03  into  P204  com¬ 
pletely.  Under  these  conditions  P03  cannot  be 
present  in  the  effluent  gas  and  in  consequence  thereof 
Po03  results  from  excess  of  PO.  Above  the  crit. 
[02]  the  production  of  P203  is  not  observed  since 
any  excess  of  PO  is  converted  into  P204.  P203> 
recognisable  in  moist  air  by  its  odour,  can  be  produced 
only  when  the  02  content  is  so  small  that  P03  in  the 
previous  reactions  leaves  some  PO.  In  all  cases 
when  the  crit.  [02]  is  not  reached  or  the  crit.  temp, 
limit  is  exceeded  strongly  reducing  oxides  which 
rapidly  decolorise  I-KI  are  present  in  the  effluent 
gases  in  place  of  P03  or  03.  H.  W. 

Metaphosphoric  acids.  R.  S.  Hisar  (Kimya 
Annali,  1938,  3,  20— 28).— The  acid  (HP03)6  (I) 
has  been  obtained  by  the  action  of  H2S  on  its  Pb 
salt,  obtained  from  the  known  salt  Na^PO^lOHjO. 
This  method  is  suggested  as  a  general  one  for  obtain¬ 
ing  the  unknown  acids  corresponding  with  known 
definite  alkali  metaphosphates.  (I)  is  hexabasic, 
the  first  4  H  being  strongly  acidic,  and  differs  com¬ 
pletely  in  chemical  and  physical  properties  from 
H3P04  and  H4P207.  F.  R. 

Simple,  polyanionic,  and  heteropoly  anionic 
ammonium  salts  of  the  hydrides  of  phosphorus, 
sulphur,  and  germanium  in  liquid  ammonia. 
P.  Royen  (Z.  anorg.  Chem.,  1938,  235,  324 — 336).— 
PH3  dissolves  in  liquid  NH3  with  a  marked  increase 
in  conductivity.  On  electrolysis  P  is  deposited  on 
the  anode.  Solutions  of  PH3  in  NH3  dissolve  P 
forming  a  solution  which  is  identical  with  that  of 
Cf  solid  H  phosphide  ”  in  liquid  NH3,  and  when  the 
nh3  is  pumped  off  and  the  product  acidified  with 
HC1  “  solid  H  phosphide  ”  results.  HgS  and  GeH4 
also  form  conducting  solutions  in  liquid  NH3;  these 
also  dissolve  P,  and  after  removal  of  NH3  and  acidific¬ 
ation  orange-red  sorption  compounds  of  H2S  or 
GeH4  on  amorphous  P  remain.  It  is  suggested  that 
the  solutions  are  ionised  to  NH4‘  and  PEL/  (or  S" 
or  GeH3')  and  that  these  anions  form  complex  ions 
(PH^'P*)7,  (S*P*)",  or  (GeH34Pj.)'.  Measurement  of 
the  v.p.  indicates  for  the  polyphosphide  solution  a 
mean  particle-wt.  of  approx.  2700.  F.  J.  G. 

Preparation  and  study  of  vanadyl  bromide. 
F.  G.  Nunez  and  E.  Figueroa  (Compt.  rend.,  1938, 
203,  437 — 439). — A  75%  yield  of  VOBr3  is  obtained 
by  passing  Br  vapour  over  a  mixture  of  V205  and 
C  (1  :  1*5)  at  a  dull  red  heat,  and  cooling  the  mixture 
rapidly  when  reaction  occurs.  Br  is  eliminated  from 
the  product  by  vac.  distillation  over  Ag.  VOBr3 
is  a  mobile,  dark  red  liquid,  b.p.  75—78°,  p15  2*993± 
0*002,  giving  dark  red  solutions  in  org.  solvents.  The 
cryoscopic  mol.  wt.  in  C6He  is  abnormally  high  (cf. 
A.,  1912,  ii,  560).  A.  J.  E.  W. 

X  (A.,  I.) 


Alkali  arsenites.  A.  Mayer  (Ami.  Sci.  Univ. 
Jassy,  1938, 24, 201 — 210). — KAs02  has  been  prepared 
from  standardised  solutions  of  KOH  and  As203; 
KAsOo  is  distinguished  from  K2As204  by  the  difference 
in  electrical  conductivity  in  aq.  solution  and  by  the 
smaller  adsorbability  by  C.  The  product  of  inter¬ 
action  of  aq.  NaAs02  and  AgN03  is  Ag3As03. 

E  S  H 

Disulphur  oxide.  B.  S.  Rao  (Current  Sci.,  1938, 

6,  381). — S20  exists  in  the  yellow  solution  obtained 
by  passing  SO  into  dry  CC)4  at  — 12°.  In  this  solution 
S20  reacts  with  dil.  NaOH  to  form  equimol.  propor¬ 
tions  of  Na2S  and  Na2S03.  S20  decomposes  rapidly  ^ 
into  S  and  S02,  and,  in  CC14  solution,  is  more  stable 
in  presence  of  dry  HC1.  L.  S.  T. 

Formation  of  free  radicals  by  the  interaction 
of  sodium  vapour  and  organic  halides.  A.  O. 
Allen  and  C.  E.  H.  Bawn  (Trans.  Faraday  Soc., 
1938,  34,  463— 467).— MeBr  and  Na  yield  Me  which 
removes  Sb  and  Te  mirrors,  the  product  in  the  latter 
case  being  Me2Te2.  Similarly  Et  removes  Sb  whilst 
Ph  (from  PhCl)  removes  To  less  readily,  probably 
owing  to  a  steric  factor.  The  concn.  of  the  radical 
diminishes  as  the  square  of  the  distance  from  the 
reaction  zone.  F.  R.  G. 

Chromium  diguanides. — See  A.,  1938,  II,  176. 

Preparation  and  detector  action  of  the  sul¬ 
phides  of  tungsten,  molybdenum,  and  rhenium. 

E.  Tiede  and  H.  Lemke  (Ber.,  1938,  71,  [ B ],  582— 
588). — The  prep,  of  coarsely  and  finely  cryst.  WS2, 
MoS2,  and  RhS2  is  described.  The  last-named  has  no 
detector  action.  Both  types  of  prep,  of  MoS2  and 
WS2  behave  similarly  towards  high-frequency  vibra¬ 
tions.  With  d.c.  great  differences  are  observed 
between  the  two  sulphides;  these  are  manifested 
by  the  different  directing  of  the  electric  current 
within  the  detector.  Au  is  not  noticeably  deposited 
from  5%  AuCl3  on  Norwegian,  Sardinian,  or  Japanese 
Mo -glance,  only  a  slight  covering  being  observed  at 
isolated  points.  A  glance  of  unknown  origin  received 
a  considerable  coat  for  which  the  ridges  and  cracks 
were  favoured.  Large  individual  leaflets  of  synthetic 
MoS2  behave  similarly  to  the  natural  material.  A 
coarsely  cryst.  material  compressed  at  150  atm. 
became  coated  at  a  few  spots  whereas  a  finely  cryst. 
synthetic  product  and  a  pseudomorph  from 
(NH4)2Mo04  after  similar  treatment  rapidly  acquired 
a  complete  coat.  Deposition  of  Au  is  a  measure  of 
crystal  formation  in  the  sense  that  the  well- developed 
surfaces  do  not  acquire  a  coat..  The  detector  effect 
is  also  caused  at  the  \vell-defined  crystal  faces.  The 
smooth  surfaces  of  the  natural  minerals  and  of  the 
synthetic  products  do  not  offer  any  suitable  points 
for  the  deposition  of  Au  but  show  exceptional  detector 
action  probably  because  their  mirror-like  surfaces 
have  particular  adsorptive  forces  which  are  certainly 
important  for  the  physical  action  in  the  formation  of 
intermediate  layers.  The  catalytic  action  of  MoS2 
is  probably  not  caused  by  the  large  crystal  faces 
responsible  for  the  detector  effect  but  by  other  active 
places  on  the  surface.  H.  W. 

Iodine.  I.  Masson  (Proc.  Roy.  Inst.,  1938,  30, 
99 — 122). — A  lecture. 
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Preparation  of  metallic  phosphides;  in  par¬ 
ticular  of  manganese  phosphide  MnP,  by  high- 
temperature  electrolysis.  J.  L.  Andrieux  and 
M.  Ch£ne  (Compt.  rend.,  1938,  206,  661—663; 
cf.  A.,  1914,  ii,  273). — MnP  is  formed  on  electrolysis, 
at  650 — 850°,  of  mixtures  of  NaP03,  MnO  or  MnCl2, 
and  NaF,  NaCl,  or  KC1.  The  cooled  mass  is  treated 
with  dil.  HC1,  when  MnP  remains  as  magnetic  needle 
crystals  with  a  metallic  lustre,  p  5*6.  MnP  is  attacked 
by  hot  dil.  HN03,  fused  alkalis,  Na202,  and  Pb02, 
but  not  by  HC1  or  H2S04.  A.  J.  E.  W. 

Formation  of  glowing  iron  hydroxide  by  pre¬ 
cipitation  at  surfaces.  H.  W.  Kohlschutter  and 
F.  Spiess  (Z.  anorg.  Chem.,  1938,  236,  165 — ISO).— 
The  behaviour  of  Fe203,.rH20  on  thermal  dehydration 
has  been  studied  by  means  of  heating  curves.  The 
spontaneous  evolution  of  heat  is  greater,  and  begins 
at  a  higher  temp.,  whon  the  hydroxide  is  pptd.  at  the 
surface  of  a  cryst.  Fe  salt  than  when  it  is  formed  in 
solution.  It  is  less  marked,  and  begins  at  a  lower 
temp.,  when  the  specimens  have  been  ground  or  have 
been  kept  for  some  hr.  at  310°,  and  it  is  most  pro¬ 
nounced  when  the  solid  salt  used  in  the  prep,  is 
anhyd.  Fe2(S04)3.  The  methods  used  for  preliminary 
drying  of  the  hydroxide  have  little  influence  on  the 
phenomenon.  F.  J.  G. 

Amorphous  and  crystallised  oxide  hydrates 
and  oxides.  XXXIX.  Cold-working  of  ferric 
hydroxides  and  oxides.  A.  Krause  and  E.  Tun- 
dak:  (Z.  anorg.  Chem.,  1938,  235,  295 — 304). — 
When  subjected  to  vigorous  grinding  a-Fe203,H20  is 
completely  converted  into  a-Fe203,  becoming  more 
readily  sol.  in  H2S04  and  darker  in  colour,  y- 
FeOOH  undergoes  similar  changes,  but  a  little 
y-Fe203  is  also  formed.  Under  H^O  both  hydroxides 
are  stable.  a-Fe203  on  being  ground  loses  its  violet 
tint  and  becomes  much  more  sol.  in  II2S04,  but 
without  any  change  in  tho  X-ray  diagram.  The 
changes  are  reversed  on  ignition.  F.  J.  G. 


Iron  peroxide.  H.  Wieland  and  E.  Stein  (Z. 
anorg.  Chem.,  1938,  236,  361 — 368;  cf.  A.,  1909,  ii, 
486). — The  substance  obtained  by  the  action  of 
H202  and  KOH  on  FeCl2  in  EtOH  at  a  low  temp, 
is  Fc^Oc  or  Fo002(OH)2(0*OH)2.  It  is  a  true  peroxide 
of  FeTI\  It  lias  little  oxidising  action  on  HC02H 
and  so  is  not  the  cause  of  the  activation  of  H202  by 


Fe*\  By  a  similar  method  a  Cu  peroxide,  Cu205  or 
Cu262(OOH)2,  has  been  obtained.  F.  J.  G.  . 


Metallic  carbonyls.  XXVII.  Heavy-metal 
derivatives  of  the  metallic  carbonyl  hydrides. 
WT.  Hieber  and  E.  Fack  (Z.  anorg.  Chem.,  1938,  236, 
83 — 106). — By  the  interaction  of  H2Fe(CO)4  in  aq. 
NH3  with  solutions  containing  the  appropriate  com¬ 
plex  cation  the  following  compomids  have  been 
obtained  :  [HFe(CO)4]2[M(NH3)6]  (M  =  Mn,  Fe,  Co)  ; 
[HFe(CO)4]2[M(ptrl)3]  (M  —  Co,  Ni ;  ptrl  =  o-phen- 
anthroline) ;  [Fe(CO)4][Zn(NH3)3]  and 

[Fe(CO)4][Cu2(NH3)2] ;  a  Ag-ptrl  compound  ;  of  in¬ 
definite  composition  was  also  observed.  A  for  these 
and  some  analogous  compounds  in  org.  solvents  has 
been  measured,  and  their  constitutions  are  discussed. 
Those  containing  the  groups  M(NH3)6  or  M(ptrl)3 


are  salt-like ;  the  others  are  non-electrolytes  and  are 
regarded  as  polynuclear  mixed  carbonyls.  F.  J.  G. 

Pentacyano-aquo  complexes  of  iron.  L. 
Michaelis  and  C.  V,  Smythe  (Compt.  rend.  Trav. 
Lab.  Carlsberg,  1938,  22,  347 — 356). — The  titration 
curves  of  the  reduction  of  Na2Fc(CN)5,H20  to 
Na3Fe(CN)5,H20  suggest  that  each  compound  has 
four  times  its  lowest  possible  mol.  wt.,  and  that 
between  tho  two  compounds  there  are  three  inter¬ 
mediate  forms  in  which  part  of  the  four  Fe  is  in  the 
Fe111  and  part  in  the  Fe11  states.  Evidence  for  the 
quadrimol.  size  is  strengthened  by  observations  of 
colour  change,  rate  of  diffusion,  and  the  threshold 
val.  of  coagulation  of  Fe203  sol.  C.  R.  H. 

Basic  selenate  and  tellurates.  G.  Gire  and  F. 
Fouasson  (Compt.  rend.,  1938,  206,  351— 352).— 
The  bright  green  salt,  7Ni0,Se03,?*H20  (I),  is  pptd. 
on  reducing  aq.  NiSe04  with  Mg  at  <30°  ;  (I),  which 
resembles  de  Clermont’s  basic  sulphate  (A.,  1893,  ii, 
528),  is  slowly  decomposed  by  H20.  A  basic  Co  salt 
is  formed  similarly.  The  salt ,  2Ni0,Te03,nH20,  is 
pptd.  from  NiS04  solution  by  Na2Te04 ;  CoS04  gives 
a  similar  compound.  ;  -  A;  J.  E;  W. 

Hydroxylamine  compounds  of  palladium.  I. 
V.  I.  Goremikin  (Compt.  rend.  Acad.  Sci.  U.R.S.S., 
1938,  18,  341— 343).— The  following  complex  com¬ 
pounds  have  been  prepared  and  are  described. 
PdX4](0H)o ;  [PdX4]Co04;  ^a^-[PdX0Cl2] ; 
[PdX4][PtCf4] ;  [PdX,(NH3)2][PtCl4] ;  “  [PtX4]C204 ; 

;PtX4][PdCl4] ;  where  X  =  NH2OH.  The  Pd-X 
bond  is  weaker  than  the  Pt-X  bond  in  compounds  of 
the  same  type.  _  C.  R.  H. 

(A)  Galvanometric  determination  of  hydrogen- 
ion  concentration.  (B)  Galvanometric  titration. 
A.  P.  Sergeev  and  A.  N.  Javorski  (J.  Appl.  Chem. 
Russ.,  1938,  11,  113— 116,  117— 119).— (A)  The  test 
solution  is  connected  by  an  agar  bridge  with  a  buffer 
solution,  Sb  electrodes  connected  with  a  galvanometer 
are  placed  in  each  solution,  and  the  buffer  solutions 
are  changed  until  the  galvanometer  reading  is  zero, 
when  the  jhi  of  the  two  solutions  is  identical. 

(b)  The  above  equipment  is  used  for  electro- 
titration.  R.  T. 

Potentiometric  titration  in  non-aqueous  solu¬ 
tions.  Solvents.  A.  E.  Ruehle  (Ind.  Eng.  Chem. 
[Anal.],  1938,  10,  130— 131).— OHffCH2]2*OMe  is  a 
suitable  medium  for  the  potentiometric  determination 
of  the  acidity  of  materials  sol.  in  it,  using  the 
quinhydrone  electrode.  Curves  given  for  the  titration 
of  solutions  of  BzOH,  CC13*C02H,  and  AcOH  in  this 
solvent  show  sharp  end-points.  COMe2,  anisole,  or 
dioxan  can  be  used  to  enhance  the  solvent  properties 
of  BuaOH  without  interfering  with  the  functioning 
of  the  quinhydrone  electrode.  Titration  curves  for 
asphalt,  AcOH,  BzOH,  salicylic  acid,  and 
GCL’CO.jH  in  these  mixed  solvents  are  given. 

°  “  L.  S.  T. 

Carborundum  and  silicon  electrodes.  I.  Use 
of  Si  and  SiC  electrodes  for  potentiometric 
titration  of  acids  and  alkalis.  J.  A.  Boltunov 
and  K.  I.  Isakova  (J.  Gen.  Chem.  Russ.,  1937,  7, 
2838 — 2841). — Si  and  SiC  electrodes  are  applied  to 
the  electrotitration  of  acids  and  alkalis.  R.  T. 
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Use  of  bimetallic  pairs  of  electrodes  for  titra¬ 
tion  of  acids  and  alkalis  in  certain  mixed  sol¬ 
vents.  J.  A.  Boltunov  and  E.  A,>-Krogius  (J, 
Gen.  Chem.  Russ.,  1937,  7,  2842 — 2847). — Electro- 
titration  of  acids  and  alkalis  in  H20~Et0H,  EtOH- 
COMe2,  or  Et0H-Et20  is  possible  using  Pt-Ni,  Pt-Sb, 
or  Pt-Ta  electrodes.  R.  T. 

Indicator  for  alkalimetry  and  acidimetry. 
G.  T.  Galeajan  (J.  Appl.  Chem.  Russ.,  1938,  11, 
110 — 112). — Solutions  of  the  pigment  of  Delphinium 
orientalis  are  red  at  pK  4,  changing  through  violet  to 
blue  as  the  pK  rises  from  4*2  to  6*3,  and  from  blue  to 
green  at  pa  6-3 — 8-3.  R.  T. 

Volumetric  determination  of  the  acid  content 
of  solutions  containing  copper  and  iron  salts. 
G.  Ortner  (Z.  anal.  Chem.,  1938,  112,  96—101). — 
In  presence  of  Cu"  the  solution  is  decolorised  with 
excess  of  CS(NH2)2  and  the  free  acid  determined  by 
titration  with  0*lN-NaHC03,  using  Me-orange  as 
indicator.  To  prevent  rapid  decomp,  of  the  complex, 
(NH4)2S04  should  be  added  prior  to  titration.  In 
presence  of  Fe*"  the  solution  is  diluted,  a  little  CuS04 
(=*  0  05  g.  of  Cu)  and  excess  of  (NH4)2S04  are  added, 
and  aq.  CS(NH2)2  is  introduced  until  a  brownish -red 
ppt.  forms.  The  mixture  is  shaken  well  and,  after 
decolorisation  has  occurred,  is  titrated  with  NaHC03. 

J.  W.  S. 

Acid-base  titration  in  alcohol-water  mix¬ 
tures.  V.  Indicators  in  alcohol-water  mix¬ 
tures.  H.  Baggesgaard-Rasmussen  and  J.  C. 
Jespersen  (Corhpt.  rend.  Trav.  Lab.  Carlsberg,  193S, 
22, 54 — 61). — The  absorption  coeffs.  for  bromothymol- 
blue,  cresol-red,  and  thymol-blue  in  20,  50,  and  75% 
EtOH  have  been  examined  at  various  XX  and  pR  vals. 
The  transitional  pH  range  moves  to  higher  vals.  with 
increase  in  [EtOH].  C.  R.  H. 

Simultaneous  standardisation  of  volumetric 
solutions  of  acid  and  alkali  without  the  use  of 
standard  titrimetric  substance.  D.  Koszegi  (Z. 
anal.  Chem.,  1938,  111,  343— 348).— The  acid  is 
titrated  against  the  alkali,  using  a  suitable  indicator. 
The  quantities  of  acid  and  alkali  used  for  titration 
end-point  are  then  mixed  without  indicator  and 
evaporated  to  dryness  in  a  Si02  or  Pt  vessel.  The 
salt  formed  is  weighed  and  the  normalities  of  acid 
and  alkali  are  calc.  R.  S.  B. 

Alkalimetry  for  coloured  solutions  with 
methyl-red  as  indicator.  Y.  Uzumasa  and  Y. 
Miyake  (J.  Chem.  Soc.  Japan,  1936,  57,  93 — 99). — 
The  distribution  of  Me-red  between  H20  and  CHC13 
is  determined  by  the  pK  of  the  H20.  Applications 
of  this  fact  in  studying  neutralisation  processes  are 
discussed.  Cu.  Abs.  ( e ) 

Photo-electric  pH  determinations  in  sea-water. 
K.  Buch  (Compt.  rend.  Trav.  Lab.  Carlsberg,  1938, 
22,  109 — 117). — Investigation  of  the  influence  of 
temp,  and  salinity  shows  that  the  method  gives 
accurate  results  with  sea-H20.  -  C.  R.  H. 

Quantitative  analysis  of  mixtures  of  strong 
and  weak  acids,  buffer  and  neutral  salts. — See 
B.,  1938,  416. 

Solutions  in  liquefied  gases.  XIX.  Acid- 
base  indicators  in  liquid  sulphur  dioxide.  XX. 
x*  (a.,  i.) 


Titration  of  solutions  in  liquid  ammonia  at 
room  temperature.  A.  I.  Schattenstein  (J.  Phys. 
Chem.  Russ.,  1937,  10,  766—776,  777—781).— 

XIX.  Solutions  of  29  indicators  in  S02  change  their 
colour  when  alkali  or  acid  is  added.  The  mechanism 
of  this  effect  and  its  importance  for  the  theory  of 
acids  and  bases  are  discussed. 

XX.  NH4N03  can  be  titrated  with  KNH2  in  NH3 
in  the  presence  of  o-N02*C6H4*NH2.  J.  J.  B. 

Cryohydric  method  for  determination  of  mois¬ 
ture. — See  B.,  1938,  330. 

Determination  of  chlorides  in  acid  solution 
with  adsorption  indicator.  H.  D.  Barnes  (J.  S. 
African  Chem.  Inst.,  1938,  21,  11 — 12). — 3  drops  of 
1%  NHPh2  (in  cone.  H2S04)  are  added  to  10  c.c.  of 
5n-H2S04,  followed  by  1  c.c.  of  0‘1n-K2Ct2O7.  When 
the  mixture  has  become  deep  violet  the  whole  is  added 
to  the  acidified  Cl'  solution  and  the  AgN03  added. 
The  AgCl  ppt.  is  coloured  blue  and  the  solution 
gradually  becomes  grey-blue.  The  end-point  is 
indicated  by  the  return  of  the  violet  colour  to  the 
solution.  Excess  of  indicator  must  be  avoided. 
The  CHPh3  derivative  also  known  as  diphenyl  amine- 
blue  is  useless  as  an  adsorption  indicator. 

J.  W.  S. 

Sulphuric  acid  method  of  accelerated  analysis 
of  barium  sulphate  for  chlorine. — See  B.,  1938, 
368. 

p-Phenylendiamine  hydrochloride  as  a  reagent 
for  oxidising  agents.  E.  Abrantes,  0.  Costa, 
and  M.  Rosa  (Rev.  Soc.  Brasil.  Quirn.,  1937,  6,  153 — 
159). — A  0-5%  solution  of  p-C6H4(NH2,HCl)2  gives 
with  dil.  OCr,  Cl,  Br,  and  I  solutions  a  green  colour 
passing  to  violet  and  brown,  NO/  green,  changing  to 
yellow  on  adding  cone.  H2S04,  Mn04'  yellow,  changed 
by  H,>S04  to  violet,  Cr207"  green  similarly  changed 
to  violet,  H202  yellow,  changed  by  H2S04  to  red. 
C104'  and  NO/  give  no  colour  whilst  CIO/  gives  a 
violet  colour  only  after  addition  of  H2S04.  The 
mechanism  of  the  reaction  is  discussed  (cf.  Piccard, 
A.,  1911,  i,  568).  p-C6H4(NH2,HCl)2  with  H2S04  and 
subsqeuent  addition  of  dil.  OC V  gives  the  violet 
colour  and  also  a  white  ppt.  which  is  attributed  to 
formation  of  ^-C6H4(NH,HC1)2.  F.  R.  G, 

Volumetric  determination  of  chlorates  by  the 
Volhard  method  after  their  preliminary  reduc¬ 
tion  to  chloride  with  zinc  in  acid  solution.  N.  A. 

Tananaev  and  M.  S.  VoscnTScmNSKAJA  (J.  Appl. 
Chem.  Russ.,  1938,  11,  120— 122).— H2S04  and 
excess  of  Zn  are  added  to  tho  solution,  which  is 
filtered  after  reduction  of  CIO/  to  Cl'  is  complete,  and 
Cl'  is  determined  in  tho  filtrate  by  Volhard’s  method. 

R.  T. 

Diphenylcarbazone  as  an  indicator  for  mer¬ 
cury  for  the  determination  of  bromides.  J. 
Trtilek  (Chem.  Obzor,  1937,  12,  184 — 185). — Tho 
highest  acidity  at  which  the  mercurimetric  deter¬ 
mination  of  Br'  using  diphenjdcarbazone  as  an 
indicator  can  be  carried  out  (even  in  presence  of  ions 
of  heavy  metals)  is  0*2n-HNO3.  The  best  condition  is 
neutral  or  very  slightly  acid.  F.  R. 

Application  of  salts  of  complex  cations  to  the 
microscopic  detection  of  anions.  IV.  Chloro- 
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pentamminocobaltic  chloride  (purpureocobaltic 
chloride).  L.  K.  Yanowski  >  and  W.  A.  Hynes 
(Mikrochem.,  1938,  24,  1—3;  cf.  A.,  1937,  I,  579).— 
Characteristic  cryst.  products  arc  obtained  when  a 
saturated  aq.  solution  (approx.  0*006m)  of 
[Co(NH3)5Cl]Cl2  reacts  with  the  following  anions  : 
Br03',  SiF6//»  C204",  xanthato,  Cr04%  [Fe(CN)6r', 
and  sulphosalicylate.  The  microscopic  identification 
of  the  last  three  anions,  and  the  differentiation 
between  Cr04"  and  Cr207"  at  low  conens.  by  this 
method,  are  recommended.  0.  J.  W. 

Determination  of  iodine  and  bromine  present 
together  in  air.  E.  S.  Burkser  and  V.  V.  Burk- 
ser  (J.  Appl.  Chem.  Russ.,  1937,  10,  2153 — 2161).— 
200  1.  of  soa-air  are  aspirated  through  75  ml.  of 
0-02n-KOH,  2 — 3  drops  of  n-KOH  are  added,  tho 
solution  is  evaporated  to  dryness,  and  tho  residue  is 
ignited  and  dissolved  in  H20.  Br'  and  I'  in  a  part  of 
the  solution  are  oxidised  to  Br03'  and  I03'  by  moans  of 
NaOCl  in  presence  of  NaCl  and  H3B03,  excess  of 
NaOCl  is  removed  by  boiling  with  HC02Na,  and 
Br03'  and  I03'  are  determined  iodometrically.  In  a 
second  portion  of  solution  I'  is  oxidised  to  I03'  by 
Cl2,  excess  of  which  is  removed  as  before,  and  the 
I03'  is  titrated;  Br03'  is  given  by  the  difference 
betweon  tho  two  titrations.  The  air  of  different 
localities  on  tho  Black  Sea  coast  contained  Br  6*7 — 
54-0  and  I  10*5 — 4S-3  gg.  per  cu.  m.,  from  June  to 
October.  It.  T. 


Application  of  the  ferro-dipyridyl  complex  in 
micro-analysis.  N.  S.  Poluektov  and  V.  A. 
Nazarenko  (J.  Appl.  Chem.  Russ.,  1937,  10,  2105 — 
2108). — Tho  complex  salt  [Fon(2  :  2'-dipyridyl)3]S04 
gives  characteristic  microcryst.  ppts.  with  I'  (1  gg.), 
CNS'  (0-2),  V03'  (0-025  V),  Cr207"  or  MnO/  (0*08 
Cr  or  Mn),  ReO/  (0-25—0-5  Re),  Fe(CN)6""  (0-2), 
Fe(CN)6/,/  (0-033),  Fe(CN)5NO"  (0-05),  BiCl3  (0-1 
Bi),  SnCl2  (0-5  Sn),  HgCJ2  (0-02  Hg),  and  fluorotant- 
alate  (0-1  ^g.  Ta).  R.  T. 


Colour  reaction  for  iodate  ion.  A.  L.  Gotlib 
(J.  Appl.  Chem.  Russ.,  1938,  11,  135 — 139). — A  drop 
of  solution  is  placed  on  a  dry  filter-paper  impregnated 
with  H2C204  and  pyrogallol ;  a  brown  spot  is  obtained 
in  presence  of  <0-2  gg.  01'.  C103',  C104',  Br03', 
S203",  SiF*",  Mn04',  and  Br'  do  not  interfere,  but 
Cr04",  Cr207",  and  I'  should  be  absent.  The  color¬ 
ation  developed  by  solutions  serves  for  the  colori¬ 
metric  determination  of  0*0005 — 0*005%  KI03. 

R.  T. 


Mechanism  of  the  precipitation  of  lead  chloro- 
fluoride.  Determination  of  fluorine  in  fluorspar 
in  absence  or  presence  of  silica.  Determination 
of  silica  in  presence  of  fluorine.  P.  E.  Winkler 
(Bull.  Soc.  chim.  Belg.,  1938,  47,  1 — 46). — Pptn.  of 
F'  from  aq.  NaF  +  NaN03  by  aq.  PbClN03  gives 
results  that  vary  markedly  according  to  conditions, 
viz.,  vol,  of  precipitant,  acidity  of  the  solution,  and 
time  of  keeping  after  pptn.  Similar  variations  are 
obtained  when  solutions  of  Pb(N03)2  and  KC1  replace 
that  of  PbClN03.  These  difficulties  are  largely 
avoided  by  adding  the  precipitant  in  portions  and 
allowing  a  suitable  time  to  elapse  between  successive 
additions.  The  amounts  to  be  added  per  portion 
depend  to  some  extent  on  tho  quantity  of  F'  present, 


and  the  time  between  successive  additions,  generally 
20  min.,  must  be  increased  when  substances  which 
retard  pptn.  of  PbCIF,  e.g .,  Si02,  are  present.  Factors 
affecting  tho  decomp,  of  fluorspar  by  fusion  with 
Na2C03  or  K2C03  havo  been  investigated  and  tho 
following  mothod  is  given.  0-02 — 0-1  g.  of  fluorspar 
is  mixed  with  2  g.  of  Na2C03,  and  fused,  finally  over 
the  blowpipe  for  10  min.  The  fused  mass  is  dis¬ 
integrated  in  a  Pt  or  Ag  vessel  with  100  c.c.  of  warm 
H^O  and  digested  for  30  min.  at  100°.  Tho  F  is  then 
determined  as  PbCIF.  Tho  viow  that  tho  addition  of 
Si02  is  necessary  for  complote  decomp,  of  fluorspar  is 
no  longer  tenable.  The  above  method  can  also  bo 
used  for  mixtures  of  fluorspar  and  quartz  ( >80%). 
After  removal  of  Pb”  as  PbS,  Si02  can  be  determined 
in  tho  usual  way  in  the  filtrate  from  tho  PbCIF. 
The  Ca  is  determined  in  tho  residue  from  the  Na2C03 
fusion.  L.  S.  T. 

Determination  of  fluorine  in  fluorides. — See 
B.,  1938,  369. 

[Determination  of]  fluorine  in  food  products. — 
See  B.,  1938,  445. 

Determination  of  dissolved  oxygen  [in  water]. 
— See  B.,  1938,  328. 

Reaction  for  free  sulphur.  L.  van  Itallie 
(Pharm.  Weekblad,  1938,  75,  278 — 280). — A  trace  of 
S  in  4N-NaOH  gives  a  blue  to  greenish-blue  coloration 
when  treated  with  C5H5N  or  COMe2.  Tho  colour 
may  be  duo  to  colloidal  S.  *  S.  C. 

Determination  of  sulphide,  sulphite,  thiosul¬ 
phate,  and  carbonate  present  together.  M.  J. 
Schapiro  (Zavod.  Lab.,  1937,  6,  1213 — 1217). — 
The  procedures  of  Kurtenacker  and  Wollak  (A., 
1927,  534,  638)  and  of  Wollak  (A.,  1929,  1030)  give 
trustworthy  results.  Carbonates  are  determined  in 
presence  of  large  amounts  of  S03",  S203",  and  S" 
by  a  modified  Fresenius-Classen  procedure. 

R.  T. 

Determination  of  polysulphide-sulphur  in 
alkali  poly  sulphides.  K.  Wintersberger  (Z. 
anorg.  Chem.,  1938,  236,  369 — 371). — The  solution 
is  shaken  with  excess  of  Na  amalgam,  whereby 
polysulphide  is  reduced  to  sulphide,  and  this  is  deter¬ 
mined  iodometrically.  F.  J.  G. 

Detection  of  sulphur  in  chrome  leather. — See 
B.,  1938,  417. 

Determination  of  sulphur  in  solid  fuels  by 
combustion  in  a  stream  of  oxygen. — See  B,, 
1938,  337. 

Determination  of  sulphur  in  coal  and  coke. — 

See  B.,  1938,  338. 

Determination  of  sulphide-sulphur  in  tech¬ 
nical  cyanides,  and  potentiometric  titration  of 
solutions  of  cyanide  melts. — See  B.,  193S,  367. 

Analysis  of  mixtures  of  sulphuric  and  acetic 
acid  and  of  acetates. — See  B,,  1938,  367. 

Semi-micro-Kjeldahl  method  for  determin¬ 
ation  of  nitrogen  in  coal. — See  B.,  193S,  337. 

Application  of  physico-chemical  coefficients 
to  the  analysis  of  concentrated  nitric  acid.’ — See 
B.,  1938,  367. 
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Use  of  selenium  in  the  determination  of 
nitrogen. — See  B.,  1938,  443. 

Reduced-strychnine  method  for  determining 
nitrates  in  sea-water.  W.  A.  Riddell  (J.  Biol. 
Board  Can.,  1936,  2,  1 — 11). — In  Harvey’s  mothod 
(cf.  A.,  192S,  389)  less  Zn  may  be  used  under  certain 
conditions  in  reducing  the  strychnine.  The  relation¬ 
ship  between  colour  developed  and  [N03']  is  practically 
linear  from  0*2 — 0-4  mg.  of  N03'  per  1.  Precautions 
for  obtaining  consistent  results  are  described.  An 
accuracy  of  <5%  of  the  actual  N03'  content  is 
obtained..  Ch.  Abs.  (e) 

Determination  of  phosphoric  acid  by  pre¬ 
cipitation  as  ammonium  phosphomolybdate . 
W.  Spengler  (Z.  anal.  Chem.,  1938,  111,  241 — 254; 
cf.  B.,  1938,  159). — Scheffer’s  method  for  determin¬ 
ation  of  H3P04  by  titration  of  phosphomolybdate 
with  NaOH  gives  good  vals.  within  certain  limitations. 
When  the  phosphomolybdate  ppt.  is  washed  with 
COMe2  and  dried  in  a  vac.  57*5  mols.  of  NaOH 
(instead  of  56*5  mols.)  are  used  per  mol.  of  P205. 
The  same  abnormal  result  is  obtained  when  the  ppt. 
is  washed  with  EtOH  or  with  nearly  saturated  aq. 
Na2S04,  but  not  when  it  is  washed  with  1%  aq, 
Na2S04.  Possible  causes  of  the  phenomenon  are 
discussed.  The  ppt.  obtained  in  presence  of  COMe2 
probably  has  the  composition  [(NH4)3P0d,12Mo03ls, 
[MoO(OH)3(ONH4)*MoO(OH)4]4, 
Mo(OH)4,24H20,2COMe2.  The  method  permits  easy 
recovery  of  the  expensive  Mo  used.  J.  W.  S. 

Determination  of  calcium  hypophosphite  with 
potassium  permanganate.  E.  Princivalle  (An- 
nali  Chim.  AppL,  1937,  27,  538 — 539). — This  method 
gives  high  results  duo  to  secondary  decomp,  of  the 
KMn04.  0.  J.  W. 

Rapid  determination  of  phosphorus  in  iron 
ores. — See  B.,  1938,  380. 

Rapid  determination  of  boric  acid,  zinc,  and 
iron  in  zinc  electrolyte.- — See  B.,  1938,  394. 

Volumetric  determination  of  silicon  in  ferro¬ 
manganese,  cast  iron,  and  steel. — See  B.,  1938, 
386. 

Colorimetric  determination  of  silica  and 
accelerated  analysis  of  corundum. — See  B.,  1938, 
372. 

Volumetric  determination  of  carbon  in  ferro- 
chromium.— See  B.,  1938,  385. 

Determination  of  carbon  monoxide  in  pro¬ 
ducts  of  combustion  of  town’s  gas. — See  B., 
1938,  340. 

Determination  of  carbon  dioxide  based  on  the 
electrical  conductivity  of  solutions  of  baryta. 
A.  Lassieur  (Compt.  rend.,  1938,  206,  606 — 608). — 
The  C02  is  shaken  with  aq.  Ba(OH)2  and  the  change  in 
conductivity  of  the  latter  determined,  using  a  very 
small  current.  R.  S.  B. 

Determination  of  combined  carbon  dioxide  in 
soaps  and  other  detergents. — See  B.,  1938,  405. 

Qualitative  separations  on  a  micro-scale. 
Analysis  of  the  alkali  group.  A.  A.  Benedetti- 
.  Pichler  and  J.  T.  Bryant  (Ind.  Eng.  Chem.  [Anal.], 


1938,  10,  107—110). — -The  procedure  detailed  for  the 
analysis  of  this  group  from  1  mg.  solid  samples  permits 
the  detection  and  determination  of  10  gg.  of  any  alkali 
ion  in  mixtures  containing  >500  gg.  of  the  others. 
S04"  is  first  removed  as  BaS04  and  not  PbS04,  and 
then  K*,  Rb*,  and  Cs*  arc  separated  from  Na*  and  Li* 
by  pptn.  with  H2PtCl6.  The  Na  sub-group  is  analysed 
according  to  the  scheme  of  Noyes  and  Bray,  but  in 
the  K  sub-group  Cs,  if  present  in  amounts  >5  gg., 
is  first  separated  by  pptn.  with  HBiI4.  Rb*  and  Cs* 
are  confirmed  as  red  crystals  of  Rb6Ag2Au3Cl17  and 
black  cubes  or  stars  of  Cs2AgAuCl6,  respectively. 
Separations  are  carried  out  in  microcentrifuge  cones 
of  clear  fused  quartz  and  of  Pyrex  glass.  L.  S,  T. 

Enzymic  histochemistry.  XXII.  Micr ©-de¬ 
termination  of  potassium.  B.  Norberg  (Compt. 
rend.  Trav.  Lab.  Carlsberg,  1938,  21,  233 — 240). — 
Details  are  given  of  a  method  for  the  determination 
of  <10~4  milliequiv.  of  K  in  pure  chloride  solutions 
with  an  error  of  approx.  1  to  2  X  10-6  milliequiv. 
The  K*  is  pptd.  as  K2PtCl0  and  converted  into 
K2PtI6,  which  is  titrated  with  0*02N-Na2S2O3.  When 
combined  with  the  Linderstrom-Lang  method  for 
total  Na*  +  K’  (A.,  1936,  1166)  as  chlorides,  the 
method  can  bo  applied  to  the  determination  of  K*  in 
tissues.  L.  S.  T. 

Rapid  separate  determination  of  potassium 
and  sodium  present  together.  I.  Determin¬ 
ation  of  potassium.  M.  A.  Portnov  and  S.  K. 
Afanasiev  (Zavod.  Lab.,  1937,  6,  1442 — 1447). — 
K*  in  50%  EtOH  solution  is  determined  by  conducto¬ 
metric  titration  with  0*15n-H2SlF6  in  50%  EtOH 
(this  solution  is  stable  for  <3  weeks),  with  a  mean 
error  of  2 — 2*5%.  Alternatively,  excess  of  standard 
Mg  dipicrylamine  reagent  (Winkel  and  Maas,  A., 
1937,  I,  45)  is  added  to  an  amount  of  salt  containing 
0*12 — 0*2  g.  of  KC1,  tho  solution  is  shaken  and  filtered, 
and  an  aliquot  part  of  tho  filtrate  is  titrated  con¬ 
ductometrically  or  potentiometrically  (quinhydrone 
electrode)  with  standard  HC1.  R.  T. 

Potentiometric  determination  of  sodium  oxal¬ 
ate  by  silver  nitrate.  J.  A.  Atanasitj  (Z.  anal. 
Chem.,  1938,  112,  22 — 25). — With  a  Ag  indicator 
electrode  Na2C204  may  be  determined  by  0»1n- 
AgN03  in  50%  aq.  EtOH,  MeOH,  or  COMe2;  an 
Et20-saturated  solution  is  unsuitable.  K’,  Na*,  and 
NH4*  ( 1  % )  interfere.  M.  R. 

Microchemical  determination  of  small 
amounts  of  sodium  in  aluminium  and  silumin. — 
See  B.,  1938,  390. 

Quantitative  spectrum  analysis.  IX.  Deter¬ 
mination  of  caesium  by  emission  spectra.  X. 
Determination  of  lithium  by  emission  spectra. 
A.  Iwamtjra  (Bull.  Chem.  Soc.  Japan,  1938,  13, 
260 — 265,  265 — 272).- — IX.  Solid  electrodes  are  pre¬ 
pared  from  a  solution  of  CsCl,  “  Nolit”  C,  and  “  sirupus 
simplex,”  and  the  [CsCl]  is  determined  graphically 
from  the  intensity  of  the  Cs  line  4555*3  a.  The 
sensitivity  is  2  x  10_4%  of  CsCl.  The  analysis  is 
carried  out  on  sample  electrodes  containing  0*0005 — 
0*015%  of  CsCl. 

X.  The  electrodes  are  prepared  as  in  IX,  and  the 
same  method  is  used.  The  sensitivity  is  3  X  30~5% 
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of  Li  with  the  line  6707-9  A.,  and  1  X  10’4%  with 
6103-6  a.  The  range  is  (1  to  12)  x  10^%  of  LiCl. 
Samples  of  clay  from  Seto  and  Inuyama  were  found 
by  this  method  to  contain  3  X  10_6%  of  Li. 

L.  S.  T. 

Micro-methods  in  qualitative  analysis.  J.  H. 
Reedy  (Trans.  Illinois  State  Acad.  Sci.,  1935,  28, 
No.  2,  131 — 132). — A  review  of  technique.  A  test 
for  Ag  involving  reduction  of  ammoniacal  AgCl  by 
Na2Sn02  is  described.  Ch.  Abs.  (e) 

Isatin-p-oxime,  a  new  reagent  for  certain 
metals.  V.  Hovorka  and  V.  S^kora  (Coll.  Czech. 
Chem.  Comm.,  1938,  10,  83 — 92), — Insol.  compounds 
of  the  oxime  and  metal,  formed  on  adding  the  former 
to  solutions  of  Ag,  Hg1,  Hg11,  Pb,  Cu1,  Cu11,  Fo11,  Co, 
Ni,  and  U02  salts  in  presence  of  excess  of  NaOAc, 
have  been  examined  and  are  described.  Th  salts  form 
a  sol.  stable  complex  compound.  C.  R.  H. 

Nephelometric  determination  of  cathodic  sil¬ 
ver  in  water. — See  B.,  1938,  463. 

o-Tolidine  as  reagent  for  the  colorimetric 
determination  of  silver  [in  water]. — See  B.,  1938, 
463. 

Determination  of  alkaline-earth  metals.  G. 
Wolf  (Compt.  rend.,  1938,  206,  435 — 137;  cf.  A., 
1905,  ii,  522). — The  mixed  carbonates  are  decomposed 
successively  by  heating  in  a  vac.,  the  C02  evolved 
being  measured.  The  approx,  decomp.  temp,  are  : 
CaC03,  540°;  SrC03,  910°;  BaC03,  1050°. 

A.  J.  E.  W. 

Micro-determination  of  calcium.  G.  H.  Ellis 
(Ind.  Eng.  Chem.  [Anal.],  1938, 10,  112), — A  modific¬ 
ation  of  Lindner  and  Kirk’s  method  (A.,  1937,  I, 
531)  is  described  for  5  to  10  gg.  of  Ca’*.  The  CaC204 
is  dissolved  in  1  ml,  of  3-5%  aq.  HC104  and  titrated 
with  0-0lN-Ce(NH4)2(NO3)p  solution  which  is  N 
with  respect  to  HC104,  using  o-phenanthroline-Fe’’ 
or,  preferably,  1%  aq.  setopaline  C  as  indicator. 

L.  S.  T. 

Volumetric  determination  of  calcium  sulphate 
and  calcium  sulphide  in  bone  black. — See  B., 
1938,  368, 

Determination  of  hardness  of  water  by  direct 
titration  [with  potassium  palmitate], — See  B., 
1938,  328. 

Determination  of  barium  and  calcium.  K. 
Bartsch  (Z.  anal.  Chem.,  1938,  111,  342 — 343). — 
The  solution  containing  Ca  and  Ba  is  heated  for 
2 — 3  hr.  at  100°  with  (NH4)2S04  +  (NH4)2C204  + 
AcOH.  The  CaC204  is  dissolved  from  the  ppt.  of 
CaC204  +  BaS04  by  means  of  N-HC1,  and  the  Ca 
determined  by  titration  of  the  H^^C^.  The  BaS04 
is  determined  by  ignition.  Results  are  accurate  and 
.independent  of  presence  of  NaCl,  MgCl2,  and  NH4C1. 

R.  S.  B. 

Determination  of  barium.  H.  N.  Terem  (Kimya 
Annali,  1938,  3,  10 — 19). — A  volumetric  method  for 
the  determination  of  Pb  and  Ba  in  the  absence  of 
other  metals,  using  a  solution  of  (NaP03)6,  is  described. 
Direct  comparison  must  be  made  with  a  solution  of 
known  concn.  of  a  Pb  or  Ba  salt,  titrated  under 
exactly  the  same  conditions.  F.  R. 


Rapid  determination  of  magnesium  chloride 
in  electrolyte. — See  B.,  1938,  368. 

Rapid  determination  of  magnesium  oxide  in 
acid-soluble  slags, — See  B.,  1938,  368. 

Spectrum  analysis  of  admixtures  in  pure 
aluminium  and  silumin. — See  B.,  1938,  390. 

Alkalimetric  determination  of  zinc  in  presence 
of  tartrates  or  citrates.  F.  S.  Schpilev  (J.  Appl. 
Chem.  Russ.,  1937,  10,  2130 — 2138). — Approx.  1 
mol.  of  H2S04  is  liberated  per  2  mols.  of  ZnS04 
added  to  excess  of  aq.  Na  K  tartrate  or  Na3  citrate ; 
Zn  is  determined  by  titrating  the  solution  with 
0-lx-NaOH  (phenol-  or  thymol-phthalein),  applying 
an  appropriate  empirical  factor  to  the  calculation  of 
the  result.  R.  T. 

Micro-separations  of  zinc  by  8-hydroxyquin- 
oline  :  zinc  from  calcium,  strontium,  barium, 
aluminium,  chromium,  and  lead.  C.  Cimerman 
and  P.  Wenger  (Arch,  Sci.  phys.  nat.,  1937,  [v],  19, 
Suppl.,  162 — 166). — Zn  is  quantitatively  separated 
from  Ba’*,  Sr**,  and  Ca**  by  slight  modifications  of 
the  volumetric  method  described  previously  (A., 
1936,  1352).  The  method  for  Zn  in  alkaline  solution 
(A.,  1938,  I,  96)  furnishes  a  satisfactory  separation 
from  limited  amounts  of  Al,  but  fails  in  presence  of 
Cr***.  The  AcOH  method  (A.,  1936,  1352)  succeeds 
for  limited  amounts  of  Cr’**  under  the  special  conditions 
given,  when  no  Cr-hydroxyquinoline  compound  is 
formed  (cf.  A.,  1937,  I,  377).  Pb  can  be  separated 
from  Zn  by  both  acid  and  alkaline  methods,  but 
when  the  ppt.  is  kept  for  24  hr.  as  recommended  by 
Stas  (A.,  1931,  453)  high  results  are  obtained. 

L.  S.  T. 

Polarographic  studies  with  the  dropping  mer¬ 
cury  cathode,  LXXIII.  Determination  of  zinc 
in  presence  of  nickel,  cobalt,  cadmium,  lead, 
copper,  and  bismuth.  P.  R.  Stout,  J.  Levy,  and 
L.  C.  Williams  (Coll.  Czech.  Chem.  Comm.,  1938, 
10,  129 — 135). — To  determine  Zn  in  ashed  plant 
materials,  Zn,  Ni,  Co,  Cd,  Pb,  Cu,  and  Bi  are  removed 
from  Fe,  Mn,  Ca,  Mg,  and  alkali  metals  as  dithizone 
compounds  sol.  in  CHC13.  Shaking  tho  CHCI3 
solution  with  HC1  decomposes  the  Zn,  Cd,  and  Pb 
complexes  and,  to  a  smaller  extent,  those  of  Cu,  Co, 
and  Ni.  The  acid  layer  is  evaporated  and  the  residue 
is  dissolved  in  0Tn-NH4OAc  and  0-025N-KCNS  and 
adjusted  to  pB  4*6,  in  which  solution  Zn,  on  electroly¬ 
sis,  shows  a  distinct  polarographic  wave  which  is  not 
interfered  with  by  the  other  metals.  The  waves  for 
Ni,  Co,  and  Cd  are  also  distinct  from  each  other. 
If  the  residue  is  dissolved  in  0*5n-NH4OAc  and 
0-1m- tartaric  acid  and  adjusted  to  pji  5*0,  electrolysis 
gives  well  separated  waves  for  Pb,  Cu,  Bi,  and  Cd. 

C.  R.  H. 

Polarographic  studies  with  the  dropping  mer¬ 
cury  cathode.  LXXH.  Simultaneous  deter¬ 
mination  of  nickel  and  zinc.  P.  R.  Stout  and 
J.  Levy  (Coll.  Czech.  Chem.  Comm.,  1938,  10,  136 — 
141). — Distinct  Ni  and  Zn  waves,  showing  no  max., 
can  be  obtained  by  electrolysis  in  presence  of  OTn- 
NH4OAc  adjusted  to  8-5  with  aq.  NH3,  in  which 
solution  the  deposition  potentials  of  the  two  metals 
differ  by  0*3  v.  In  more  alkaline  solutions,  a  max. 
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in  the  wave  due  to  Zn  occurs;  this  can  be  suppressed 
by  addition  of  two  drops  of  Me- violet  (1%)  to  each 
5  c,c.  of  solution.  With  Ni  and  Zn  concns.  of  the 
order  of  10*3 — IO^n,  determinations  are  possible 
with  the  usual  accuracy  of  the  polarographic  method, 
viz.,  ±2%.  C.  R.  H. 

Bibliography  of  publications  dealing  with  the 
polarographic  method.  J.  Heyrovsky  and  J. 
Kxxtmpar  (Coll.  Czech.  Chem.  Comm.,  1938,  10, 
153 — 173). — The  363  references  cover  the  years  1922 
to  1937.  C.  R.  H. 

Unification  of  results  of  polarographic  ana¬ 
lyses.  E.  S.  Kronman  (Zavod.  Lab.,  1937,  6, 
1294 — 1295). — The  molal  sensitivity  of  a  polaro¬ 
graphic  determination  of  a  substance  is  equal  to 
the  height  of  tho  wave  given  by  a  M  solution  of  the 
substance,  using  a  galvanometer  placed  1  m.  distant 
from  the  polarograph,  and  having  a  sensitivity  of 
1  amp.  per  mm.  R.  T. 

Polarographic  analysis. — See  B.,  1938,  398. 

Determination  of  zinc  in  lead. — Sec  B.,  1938, 
387. 

Determination  of  zinc  in  maple  products. — 
See  B.,  1938,  444. 

Detection  of  cadmium  by  means  of  brucine  and 
potassium  bromide.  I.  M.  Korenman  (Zavod. 
Lab.,  1937,  6,  1461). — The  sensitivity  of  the  reaction 
is  <0*12  gg.  Cd  in  absence,  and  0*6 — 1*2  ^g.  Cd  in 
presence,  of  tho  following  limiting  relative  concns.  of 
cations  per  unit  concn.  of  Cd  :  Zn  or  Co  170,  Ni  or 
Pb  1000,  Cu  550,  Ag  280,  Cr  120,  A1  70,  Fe  or  Ca 
300,  Mn  400,  Bi  600,  Sn  440,  Sb  120,  Hg  370,  Mg  160, 
Sr  700,  and  Ba  430.  R.  T. 

Determination  of  cadmium  in  zinc  and  zinc 
alloys  by  internal  electrolysis. — See  B.,  1938,  387. 

Determination  of  lead.  M.  V.  Gaptschenko 
(Zavod.  Lab.,  1937,  6,  1295 — 1296). — Polemical,  in 
reply  to  Hochschtein  (A.,  1937,  I,  476).  R.  T. 

Determination  of  lead  by  the  electrolytic 
deposition  of  lead  dioxide.  I.  Electrolytic  de¬ 
termination  of  lead.  P.  H.  Delano  and  W.  T. 
Schrenk.  II.  Composition  of  anodic  lead  di¬ 
oxide  and  its  use  in  the  determination  of  small 
amounts  of  lead.  T.  G.  Day  and  W.  T.  Schrenk 
(School  Mines  Met.  Univ.  Missouri  Bull.,  1935,  Tech. 
Ser.,  12,  No.  2,  7 — 29,  31 — 68). — I.  The  sample 
(5 — 150  mg.  of  Pb)  is  heated  with  35  c.c.  of  cone. 
HN03,  until  no  more  brown  fumes  are  evolved. 
0*25  c.c.  of  cone.  H2S04  is  added,  and  tho  solution  is 
boiled  for  2  min.  and  diluted  to  140  c.c.  It  is  electro¬ 
lysed  for  1*5 — 2  hr.  at  85 — 95°  with  a  sandblasted 
Pt  anode  and  an  initial  c.d.  of  5*5 — 7  amp.  Tho 
anode  deposit  is  assumed  to  be  pure  Pb02. 

J-P  The  above  method  may  be  modified  for  deter- 
rnining  >0*5  mg,  of  Pb.  The  anodic  deposit  is 
JPb02,Pb0,H20,  i.e.}  approx,  pure  Pb02.  The  deposit 
may  be  dissolved  in  excess  of  standard  Fe(C104)2, 
and  the  excess  titrated,  preferably  potentiometrically, 
with  KMn04.  Alternatively  the  deposit  may  be 
treated  with  KI  and  dil.  acid  and  the  liberated  I 
extracted  with  CCI4  and  determined  colorimetrically. 

Ch.  Abs.  (e) 


Determination  of  lead,  thorium,  and  uranium 
in  allanites  for  the  purpose  of  geological  time- 
measurement.  E.  Kroupa  and  F.  Hecht  (Z. 
anorg.  Chem.,  1938,  236,  181 — 199). — Details  are 
given  of  a  procedure  for  tho  determination  of  Pb, 
Th,  and  U  in  allanites,  using  only  1  g,  of  material. 
The  preliminary  separations  are  performed  by 
macro-methods,  tho  final  operations  by  micro- 
methods.  Tho  procedure  has  been  tested  by  analyses 
of  artificial  allanites  of  known  composition. 

F.  J.  G. 

Tests  for  metal  ions  making  use  of  organic 
dyes.  H.  J.  Lono  and  H.  M.  Tenney  (Trans. 
Illinois  State  Acad.  Sci.,  1935,  28,  No.  2,  123 — 124). — 
Fluorescein  gives  with  Pb**  in  slightly  alkaline 
solution  a  rose-coloured  ppt.  1  part  of  Pb(N03)2  in 
500  pts.  of  H20  may  bo  detected.  Hg"  and  coloured 
ions  interfere.  AgoC03  adsorbs  fluorescein  forming  a 
red  ppt.  (sensitivity  1  in  500;  Hg*,  Hg**,  Sn**,  Sn****, 
Fe**,  and  certain  coloured  ions  interfere).  Naphthol- 
yellow  S  gives  with  SnCl2,  on  addition  of  NaOH,  an 
orange  to  pink  solution  (sensitivity  1  in  2000 ;  Bi***, 
Ag*,  and  coloured  cations  interfere).  Ch.  Abs.  (e) 

Determination  of  lead  in  maple  products.— 
See  B.,  1938,  444. 

Spectrum  analysis  of  lead.  I.  Principal 
binary  alloys. — Sec  B.,  1938,  387. 

Fractional  reactions  for  copper.  N.  A.  Tana- 
naev  and  S.  I.  Palei  (J.  Appl.  Chem.  Russ.,  1938, 
11,  131 — 134). — 1  ml.  of  a  solution  in  HC1  of  tho 
salt,  at  pn  0*5,  is  boiled  for  5  min.  with  Pb  foil,  and 
the  foil  is  washed,  and  heated  with  HN03.  Aq. 
NaOAc  and  K4Fe(CN)6  are  added  to  the  solution,  when 
a  red  ppt.  forms  in  presence  of  <  0*01  mg.  Cu.  Altern¬ 
atively,  a  solution  of  the  material  under  examination 
is  evaporated  to  dryness,  the  residue  is  dissolved  in 
aq.  H2S04,  and  NH4CNS  is  added,  followed  by  NaF 
in  amount  sufficient  to  decolorise  tho  solution,  which 
is  then  filtered.  Tho  filtrate  is  made  neutral,  and  a 
drop  of  50%  H^SC^  is  added,  followed  by  1  ml.  of 
starch  solution,  0*5  ml.  of  0Tn-KI,  and  excess  of 
NaCl;  a  blue  coloration  is  obtained  in  presence  of 
<0*001  mg.  Cu.  R.  T. 

Determination  of  copper.  J.  Dick  (Z.  anal. 
Chem.,  1938,  111,  260 — 263). — Tho  Cu  solution, 
diluted  to  50 — 200  c.c.,  is  treated  in  the  cold  with  aq. 
NH4OBz  and  (CH2)6N4  (0*5 — 1  g.  of  each  reagent  in 
20  c.c.  of  H20  per  0*1  g.  of  Cu  present).  The  ppt.  is 
transferred  to  a  filter,  washed  first  with,  a  solution 
containing  0*3  g.  of  each  reagent  per  litre,  and  finally 
once  with  H20,  dried,  ignited  for  10  min.,  and  weighed 
as  CuO.  When  only  traces  of  Cu  are  present  tho  ppt. 
can  be  collected  on  a  porcelain  filter,  "washed  finalty 
with  95%  EtOH  and  Eto0,  dried  in  a  vac.,  and  weighed 
as  Cu3(OBz)6,(CH2)6N/  (cf.  A.,  1932,  1098).  The 
process  is  applicable  in  presence  of  alkali  and  alkaline- 
earth  metals,  Mg,  Co,  Ni,  Mn,  Cd,  Ag,  and  under 
special  conditions  of  Pb.  J.  W.  S. 

Iodofluoride  method  for  the  determination  of 
copper.  W.  R.  Crowell,  S.  H.  Silver,  and  A.  T. 
Spiher  (Ind.  Eng.  Chem.  [Anal.],  1938, 10,  80 — 81). — 
The  method  described  previously  (A.,  1936,  303) 
has  been  slightly  modified.  Cu  can  then  be  determined 


X 


272  BRITISH  CHEMICAL  AND  PHYSIOLOGICAL  ABSTRACTS.— A.,  I. 

in  presence  of  0*3  g,  of  Fe,  0-2  g.  of  As,  0-2  g.  each  of  Determination  of  small  concentrations.  XIV. 


As Fe,  and  0*2  g.  of  arsenopyrite  with  an  error 
<0*1%,  and  in  presence  of  0*3  g.  of  As,  and  0*3  g.  of 
arsenopyrite  with  ,  an  error  <0*2%  (cf.  B.,  ,1937, 
682).  L.  S.  T. 

Micro-analysis  of  aerosols.  II.  Nephelo¬ 
metric  determination  of  copper  by  means  of 
salicylaldoxime.  D.  N.  Finkelschtein  (J.  Appl. 
Chem.  Russ.,  1937,  10,  2123 — 2129).— A  known  vol. 
of  air  is  aspirated  through  a  20- cm.  layer  of  cotton 
wool,  which  is  then  ashed,  and  the  residue  is  dissolved 
in  20%  HC1.  The  filtered  solution  is  evaporated  to 
3 — 5  ml.,  diluted  to  30 — 50  ml.,  and  excess  of  aq. 
NH3  is  added  to  ppt.  Fe.  The  solution  is  filtered, 
the  filtrate  +  washings  are  cone,  to  10  ml.,  diluted  to 
25  ml.,  and  an  aliquot  vol.  is  added  to  3  ml.  of  20% 
AcOH,  followed  by  0*5  ml.  of  1%  salicylaldoxime  and 
H20  to  15  ml.  (at  25°).  The  turbidity  developing 
is  compared  after  1*5  hr.  with  that  given  by  standard 
Cu  solutions  (10 — 250  {xg.  Cu).  Inorg.  cations  and 
anions  do  not  interfere.  R.  T. 

Conjugated  precipitation  of  iron  with  copper 
sulphide.  R.  N.  Golovati  (J.  Appl.  Chem.  Russ., 
1937, 10,  2118— 2122).— CuS  pptd.  by  H2S  in  presence 
of  Fe  salts  contains  2 — 4  mg.  Fe  per  g.  of  CuS,  the 
amount  varying  with  the  relative  concns.  of  Fe  and 
Cu.  The  Fe  content  of  the  ppt.  approaches  zero  in 
presence  of  2*2n-H2S04  or  2*6n-HC1,  but  is  still  con¬ 
siderable  in  3n-HN03  ;  it  falls  with  increasing  temp., 
or  in  presence  of  cations  (NH4r,  Ca**,  Mn“,  Ni**,  Al***), 
and  rises  with  increasing  dispersity  of  the  CuS. 

R.  T. 

Volumetric  analysis  of  copper.  M.  Sugita  and 
Y.  Yamamoto  (J.  Soc.  Chem.  Ind.  Japan,  1938,  41, 
34b). — Cu  may  be  reduced  to  the  Cu*  state  by  Na2S03 
in  presence  of  NaCl  and  titrated  with  KMn04 
previously  standardised  by  means  of  pure  Cu  or  Cu 
salt.  K.W.  P. 

Determination  of  copper  and  its  separation 
from  lead.  J.  Dick  and  A.  RXdueescu  (Z.  anal. 
Chem.,  1938,  111,  394 — 396). — The  solution  contain¬ 
ing  Cu**  is  treated  with  a  slight  excess  of  C5H5N,  until 
blue  in  colour,  and  then  pptd.  in  the  cold  as 
[Cu(C5H5N)2][OBz]2  by  the  addition  of  an  excess  of 
NH40Bz.  The  ppt,  is  ignited  to  CuO  before  weighing. 
NH4  salts  do  not  prevent  quant,  pptn.  of  the  Cu,  and 
the  method  can  be  used  in  presence  of  alkalis,  alkaline 
earths,  Mg,  Mn,  Co,  and  Ni.  Separation  from  Pb  is 
effected  by  pptn.  of  the  Cu  with  C5H5N  and  NH4OBz 
in  presence  of  NILOAc.  Pb  in  the  filtrate  can  then 
be  determined  as  PbCr04.  L.  S.  T. 

Micro-electrolytic  determination  of  copper  in 
presence  of  other  metals  by  controlled  potential. 
A.  J.  Lindsey  (Analyst,  1938,  63,  159 — 162). — Using 
the  apparatus  described  previously  (A.,  1936,  46), 
Cu  in  the  form  of  CuCl2  is  accurately  determined, 
NH20H,HC1  or  N2H4,H20  acting  as  depolariser.  In 
presence  of  Sb,  the  two  metals  are  deposited  together, 
redissolvcd  in  aq.  HF  and  HN03,  and  Cu  alone  de¬ 
posited  by  electrolysing  in  presence  of  Cr04".  Sn 
(if  as  SnIV),  Pb,  Zn,  Al,  and  Ni  do  not  interfere.  Using 
approx.  6  mg.  of  alloy,  Cu  is  determined  to  within 
0*06  mg.  by  this  method.  E.  C.  S. 


Determination  of  copper.  S.  I.  Siniakova  (J. 
Appl.  Chem.  Russ.,  1937,  10,  2109— 2117).— 0*5  ml. 
of  saturated  aq.  NH4C1  and  5  drops  of  3%  K4Fe(CN)6 
are  added  to  10  ml.  of  solution,  containing  0  01 — 01 
mg.  Cu,  and  >0  05  mg.  Zn  or  0*2  mg.  Pb,  followed  by 
H20  to  15  ml.,  and  the  coloration  (stable  during  30 
min.)  is  compared  with  that  given  by  standard 
solutions,  or  is  determined  photocolorimetrically. 
Tananaev  and  Ivanova's  method  (A.,  1936,  695)  is 
applicable  to  the  approx,  determination  of  0  03 — 
0*4  mg.  Cu  in  1  ml.  of  solution.  Hahn  and  Leimbach’s 
method  (A.,  1922,  ii,  870)  serves  for  the  determination 
of  <  0  05  mg.  Cu..  R.  T. 

Systematic  synthesis  of  atomic  groups  in 
analytical  chemistry.  II.  Reactions  of  ethyl- 
enediguanide  and  of  o-phenylenediguanide.  J.  V. 
Dubsky,  A.  Langer,  and  M.  Strnad  (Coll.  Czech. 
Chem.  Comm.,  1938,  10,  103 — 116).— The  conditions 
are  discussed  which  must  be  satisfied  by  at.  groups  to 
enable  them  to  form  complexes  which  are  of  use 
analytically.  The  prep,  of  the  Cu  salt,  acid  sulphate, 
and  sulphate  of  the  Ni  salt  of  ethylenediguanide,  and 
of  the  Co11,  Co111,  Ni,  Zn,  and  Cu11  salts  and  sulphate 
of  the  Cu11  salt  of  o-phenylenediguanide  are  described. 

C.  R.  H. 

Photocolorimetric  determination  of  copper  in 
steels. — See  B.,  1938,  385. 

Rapid  determination  of  copper  in  mild  steel. — 
Sec  B.,  1938,  385. 

Polarographic  determination  of  copper  in 
steels. — See  B.,  1938,  385. 

Electrolytic  determination  of  copper  in  chrom¬ 
ium-copper  steels . — See  B.,  1938,  385. 

Rapid  determination  of  copper  and  nickel  in 
steel. — See  B.,  1938,  385. 

Determination  of  copper,  antimony,  magnes¬ 
ium,  and  tin  in  special  aluminium  alloys. — See 
B.,  1938,  390. 

Determination  of  the  alloying  elements  in  red 
brass  and  bronzes. — See  B.,  1938,  387. 

Polarographic  analysis  of  brass. — See  B.,  1938, 
387. 

Detection  of  mercury  vapour.  L.  R.  Biggs  (J. 
Ind.  Hyg.,  1938,  20,  161— 168).— Various  types  of 
apparatus  are  based  on  the  blackening  of  paper  coated 
with  a  film  of  Se  sulphide,  when  exposed  to  air  con¬ 
taining  Hg  vapour.  Other  types  of  apparatus  depend 
on  the  permeability  of  Hg  vapour  to  ultra-violet  light. 
A  method  for  cooling  and  filtering  air  which  is  to  be 
sampled  for  Hg  is  described.  E.  M.  K. 

Phenylthiocarb amide  as  a  reagent  for  detec¬ 
tion  of  salts  of  mercury,  copper,  silver,  and 
metals  of  the  platinum  group.  M.  J.  Schafiro 
and  M.  I.  Rud  (J.  Appl.  Chem.  Russ.,  1938,  11, 
140 — 141). — 5  drops  of  2%  NH2*CS*NHPh  in  EtOH 
are  added  to  1  ml.  of  solution,  when  gray-black,  yellow- 
brown,  white,  or  yellow  ppts.  or  turbidities  are  ob¬ 
tained  with  Hg1  20,  Ag  10,  Cu11  10,  or  AuILI  10,  PtIV 
50,  or  Pd11  20  gg.,  respectively.  Fe,  Al,  Bi,  Mn11, 
Zn,  Cd,  Ni,  Co,  Sb,  Asv,  Sn11,  Tlm,  CeIV,  W,  Mo,  Vy, 
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Te*v  Lam,  Ta^,  Nb^,  Erin,  yin  Ba,  Ca,  Sr,  Be,  K, 

Na,  Li,  or  Cs  do  not  interfere.  R.  T. 

-  * 

X-Ray  spectroscopic  determination  of  lanth¬ 
anum,  neodymium,  and  gadolinium  in  the  pres¬ 
ence  of  other  rare-earth  elements.  K.  Kimtjra 
(Bull.  Chem*  Soc.  Japan,  1938,  13,  10 — 27). — La 
can  be  determined  by  comparing  the  intensity  of  its 
L(32  line  with  that  of  the  Ce  L(33  line,  whilst  Nd  and 
Gd  can  be  determined  by  comparing  the  intensities 
of  the  Lccx  lines  with  those  of  the  Ce  L$x  and  Nd  Lp2 
lines,  respectively.  J.  W.  S. 

Potentiometric  determination  of  lanthanum 
and  thorium  as  oxalate.  J.  A.  Atanasiu  (Z.  anal. 
Chem.,  1938,  112,  19 — 22 ;  cf.  following  abstract). — 
La  is  titrated  in  50%  EtOH  at  60°.  Small  amounts  of 
K*  have  no  appreciable  effect,  but  Na*  and  NH4* 
interfere  if  present  in  amounts  >1  and  3%,  respect¬ 
ively.  Under  the  conditions  Th  titrations  were 
unsatisfactory.  M.  R. 

Potentiometric  determination  of  cerium  as 
oxalate.  J.  A.  Atanasiu  (Z.  anal.  Chem.,  1938, 
112,  15 — 19). — With  a  Pt  indicator  electrode,  neutral 
CeCl3  and  Ce(N03)3  solutions  can  be  titrated  with 
0*lM-Na2C2O4  more  satisfactorily  in  50%  EtOH 
or  COMe2  than  in  H20.  Na*  and  NH4*  (1%),  in 
contrast  to  K’,  accentuate  the  change  at  the  equi¬ 
valence  point.  M.  R. 

Determination  of  aluminium  and  aluminium 
oxide  in  steels. — See  B.,  1938,  386. 

Quantitative  spectrographic  analysis  of  alum¬ 
inium  and  its  alloys. — See  B.,  1938,  390. 

Analysis  of  aluminium-lithium  alloys. — See 
B.,  1938,  390.  ’ 

Visual  spectral-analytical  method  for  rapid 
identification  of  aluminium  and  magnesium 

alloys.— See  B.,  1938,  390. 

* 

Methods  of  analysis  for  determining  alloy 
constituents  in  aluminium. — See  B.,  1938,  390. 

Determination  of  aluminium  oxide  in  alumin¬ 
ium  bronze. — See  B.,  1938,  390. 

Methods  of  determination  for  micro-samples  ; 
applications  to  metallurgical  studies.  A.  Por- 
tevin  and  A.  Leroy  (Compt.  rend.,  1938,  206,  518 — 
520). — Methods  of  analysis  suitable  for  1-mg.  samples 
are  discussed.  Mn  is  determined  volumetrically  as 
HMn04;  P  and  Cr  are  determined  colorimetrically 
with  a  photo-electric  colorimeter,  P  as  a  blue  phospho- 
molybdic  complex,  and  Cr  as  the  diphenylcarbazide 
complex.  These  methods  are  suitable  for  the  study 
of  the  heterogeneity  of  alloys,  metallic  diffusion,  and 
the  composition  of  surface  layers.  A.  J.  E.  W. 

Spectrophotometric  determination  of  man¬ 
ganese,  nickel,  and  phosphorus  in  iron  and 
steel.— See  B.,  1938,  38G. 

Zinc  oxide  separation  as  applied  to  the  deter¬ 
mination  of  manganese  in  special  cast  irons. — 
See  B.,  1938,  382. 

Colorimetric  determination  of  iron  with  sali¬ 
cylic  acid.  Spectrophotometric  study.  J.  P. 
Mehlig  (Ind.  Eng.  Chem,  [Anal.],  1938,  10,  136— 


139). — The  method  is  satisfactory  provided  that 
experimental  conditions  are  rigidly  controlled.  The 
optimum pn  val.  is  2-6— 2-8,  and  >1  ml.  of  the  reagent 
(10%  aq.  solution  of  the  Na  salt)  and  12  ml.  of 
1  :  1  AcOH  should  be  used  per  100  ml.  of  the  final 
solution  containing  0*5  mg.  of  Ee.  The  colour  system 
conforms  to  Beer’s  law,  and  the  colour  is  stable  in 
diffuse  light  for  66  hr.  Solutions  must  be  protected, 
however,  from  direct  sunlight.  The  effect  of  common 
anions  and  cations  with  limiting  concns.  are  tabulated. 
Many  of  these,  e.g.,  tartrate,  oxalate,  citrate,  P04'", 

p2o7"",  As04"',  CN',  wo4",  f,  SO,",  s2o3",  r, 

CNS',  N02',  coloured  cations,  and  cations  giving  ppts. 
with  the  reagent,  must  be  removed,  L.  S.  T. 

Determination  of  iron  with  o-phenanthroline. 
W.  B.  Fortune  with  M.  G.  Mellon  (Ind.  Eng. 
Chem.  [Anal.],  1938,  10,  60 — 64). — A  crit.  spectro¬ 
photometric  study  of  various  factors,  including  the 
effects  of  55  ions,  which  may  affect  the  formation  of 
the  coloured  complex.  Savwell  and  Cunningham ’s 
method  (A.,  1937,  I,  199)  is  satisfactory  for  small 
amounts  of  Ee.  It  is  more  sensitive  than  many  other 
methods,  and  in  a  1-cm.  comparison  cell  the  range 
is  0*10  to  6  00  p.p.m.  NH2OH  is  the  best  reducing 
agent;  0-1  ml.  of  an  aq.  10%  solution  is  required 
for  each  p.p.m.  of  Ee**’.  Na2S03,  HC02Na,  and 

CH20  are  unsatisfactory  owing  to  the  formation  of 
complexes  with  Ee**’.  6  ml.  of  aq.  0*10%  o-phen¬ 

anthroline  are  required  to  produce  the  max.  colour 
with  5*0  p.p.m,  of  Ee.  Beer’s  law  is  obeyed.  In¬ 
tensity  of  colour  is  independent  of  pn  over  the  range 
2*0  to  9*0.  The  colour  is  stable  for  <  6  months, 
including  100  hr.  under  ultra-violet  light  during  an 
accelerated  fading  test.  Serious  interference  by  other 
ions  is  not  marked,  but  Bi*”  and  Ag*  must  be  absent, 
and  only  1  p.p.m.  of  Hg”  and  2  of  Ni”  can  be  present. 
pK  is  an  important  factor  in  the  interferences  produced 
by  ions,  especially  anions.  L.  S.  T. 

Use  of  quinoline  for  microchemical  detection 
of  certain  metals.  M.  V.  Gaptschenko  and  0.  G. 
Scheintzis  (Zavod.  Lab.,  1937,  6,  1220 — 1223). — 
The  characteristic  crystals  formed  with  quinoline  in 
presence  of  NH4CNS  or  KI  by  certain  cations  serve 
for  detection  of  <  Ee  0*2 — 0*3,  Ag  0*1,  Zn  2*5,  Cd 
0*15,  and  Sn  1*5  gg.  R.  T. 

Ferromagnetic  impurities.  E.  W.  Constant 
and  J.  M.  Eor:mwalt  (Physical  Rev.,  1938,  [ii],  53, 
432). — A  method  is  described  whereby  very  minute 
ferromagnetic  impurities  in  various  materials  may 
be  detected  by  placing  the  specimen  in  a  strong 
magnetic  field  and  subsequently  measuring  the 
magnetic  moment  due  to  remanant  magnetisation. 
A  magnetic  moment  of  2  X  10~7  per  c.c.  could  be 
detected,  and  results  for  various  materials  are  tabul¬ 
ated.  A  sensitive  method  of  detecting  magnetic 
anisotropy  is  indicated.  N.  M.  B* 

Quantitative  spectral  analysis  of  highly- 
alloyed  iron. — See  B.,  1938,  385. 

Rapid  determination  of  iron  in  pharmaceuti¬ 
cals. — See  B.,  1938,  453. 

Photometric  determination  of  cobalt.  H.  T. 
MacPherson  and  J.  Stewart  (Biochem.  J.,  1938, 
32,  763 — 767). — Co  is  determined  as  a  complex  with 
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nitroso-i?-salt  by  means  of  the  Pulfrich  photometer 
with  an  accuracy  of  0*1  p.p.m.  A  green  filter  makes 
the  removal  of  Fe  unnecessary  but  for  ease  of  working 
large  quantities  can  be  removed  with  ZnO.  Cu  must 
be  removed  by  displacement  with  A1  but  Mn  does  not 
interfere  even  in  largo  quantities.  The  quantity  of 
Co  present  in  grass  is  <  in  the  parent  soil ;  Co  was 
not  found  in  blood.  E.  M.  W. 

Micro-determination  of  cobalt  by  means  of 
anthranilic  acid.  II.  Pregl  and  Emich  tech¬ 
niques.  III.  Effect  of  salts.  P.  Wenger,  C. 
Cimerman,  and  A.  Corbaz  (Arch.  Sci.  phys.  nat., 
1937,  [v],19,Suppl.,156— 159,160— 162).— II.  Details 
involving  the  use  of  the  Pregl  filter-tube  and  the  Emich 
filter-stick  are  given.  The  max.  relative  error  is 
±0*33%.  The  technique  (A.,  1938,  I,  98)  using  the 
Schwarz -Bergkamf  beaker  is  the  easiest  and  that 
using  the  Pregl  tube  the  most  difficult.  The  former 
is  recommended  for  amounts  of  Co**  between  0*1  and 
4  mg.,  that  of  Emich  for  1  to  4  mg.,  and  that  of  Pregl 
for  >4  mg.  since  it  permits  the  use  of  larger  vols.  of 
solution. 

III.  Relatively  large  amounts  of  NaCl,  and 
moderate  amounts  of  NH4C1,  do  not  affect  the  results, 
but  NaOAc  must  bo  absent.  Acid  Co  solutions  should 
be  neutralised  with  Na2C03  (turbidity)  and  cleared 
with  1  to  3  drops  of  dil.  (1  : 200)  HC1.  Excessive 
amounts  of  acid  should  first  be  removed  by  evapor¬ 
ation.  L.  S.  T. 

Electrolytic  determination  of  nickel  in  steel. — 
See  B.,  1938,  385. 

Potentiometric  titration  of  nickel  [in  steel] 
without  compensation. — See  B.,  193S,  385. 

Use  of  tin  amalgams  in  chemical  analysis. 
I.  Y.  Tananaev  and  E.  G.  Davitaschvili  (Bull.  Acad. 
Sci.  U.R.S.S.,  1937,  Scr.  Chim.,  1397—1405).— 
Reduction  of  MoIy,  V*  TF%  W^1,  Aum,  and  PtIV 
by  Sn  amalgam  occurs  in  various  ways  according  to 
the  difference  between  the  oxidation-reduction 
potential  of  the  ions  and  Sn  amalgam.  If  the  differ¬ 
ence  is  small  (Mo,  Ti,  Fe),  Sn11  is  formed,  but  if  the 
difference  is  considerable,  SnIV  is  produced  inter¬ 
mediately.  In  the  former  case,  reduction  may  be 
carried  out  in  H2S04,  but  in  the  latter  only  in  HC1. 
The  reactions  serve  for  determination  of  the  above 
ions.  E.  S.  H. 

Determination  of  molybdenum  [in  steel]. — See 
B.,  1938,  386, 

Analytical  chemistry  of  tungsten  and  molyb¬ 
denum.  II.  H.  Yagoda  and  H.  A.  Fales  (J. 
Amer.  Chem.  Soc.,  1938,  60,  640 — 643;  cf.  A.,  1936, 
1222). — Procedure  for  determining  W  and  Mo  in 
alloy  steels  involves  separation  of  W  and  Mo  from 
other  metals  by  pptn.  with  a-benzoinoximc,  ignition 
to  the  mixed  oxides,  dissolution  of  oxides  and  pptn. 
of  MoS3  in  buffered  aq.  HC02H,  ignition  and  weighing 
of  Mo03,  treatment  of  the  sulphide  filtrate  and  pptn. 
of  W  by  cinchonine,  and  ignition  and  weighing  of 
W03.  Small  amounts  of  Mo03  or  W03  are  ad¬ 
vantageously  determined  by  pptn.  and  weighing  as 
Tl2Mo04  and  T12W04,  respectively.  A  modified 
Gooch  filter  and  desiccator  are  described.  E.  S.  H. 


Detection  of  titanium  ion.  0.  K.  Dobroliubski 
(J.  Appl.  Chem.  Russ.,  1938,  11,  123— 125).— Ti^ 
catalyses  the  reduction  of  methylene-blue  by  Zn  in 
6n-HC1  ;  the  reaction  serves  for  detection  of  TiIV  in 
presence  of  Fe,  U17,  Cr,  or  Mn.  R.  T. 

Determination  of  antimony.  J.  Pens  (Bull. 
Soc.  chim.  Belg.,  1938, 47, 129 — 134). — Sb  is  separated 
from  other  metals  by  the  usual  methods,  obtained  in 
solution  as  KSb03,  and  determined  volumetrically  by 
treating  with  KI  in  presence  of  HC1  and  titrating  the 
liberated  I  with  Na2S203.  E.  S.  H. 

Semi-micro  gravimetric  determination  of 
antimony.  G.  Spacu  and  A.  Pop  (Z.  anal.  Chem., 
1938,  111,  254 — 260). — The  neutral  or  slightly  acid 
solution  containing  >0-05  g.  of  Sb  and  >  1  g.  of  alkali- 
metal  salt  is  treated  with  slight  excess  of  dil.  aq.  NH3. 
The  solution  is  heated  almost  to  the  b.p.  and  0*5— 
1  g.  of  pure  Na2S  is  added.  The  Sb2S3  pptd.  initially 
should  redissolve  and  a  clear  solution  result.  5 — 6 
drops  of  cone.  aq.  Na  polysulphide  are  added  and  the 
solution  is  again  heated.  After  dilution,  excess  of  cold 
aq.  [Cr  en3]Cl3,3*5H20  [en  =  (CH^NH^J  is  added  and 
the  mixture  allowed  to  cool.  After  2  min.  golden 
crystals  or  plates  begin  to  separate,  and  after  5  min. 
the  vessel  is  cooled  in  cold  H20.  After  2  hr.  the 
solution  is  filtered  through  a  porcelain  filter,  and  the 
ppt.  washed  with  dil.  aq.  NH3  and  then  5 — 6  times  each 
with  EtOH  and  Et20,  and  dried  for  15 — 20  min.  in  a 
vac.  desiccator.  It  has  the  composition 
[SbS4][Cr  enJ^^O.  In  presence  of  >1  g.  of  alkali 
salt  the  solution  is  almost  neutralised  to  phenol- 
phthalein  and  then  neutralisation  completed  with 
NH3.  After  addition  of  the  reagent  and  cooling 
15 — 20  c.c.  of  EtOH  are  added  per  100  c.c.  of  solution. 

J.  W.  S. 

Analysis  of  alloys  by  Glazunov’s  electro- 
graphic  method. — See  B.,  1938,  393. 


Development  of  electro-drop  analysis.  IV. 

H.  Fritz  (Mikrochem.,  1938,  24,  22 — 28 ;  cf.  A.,  1937, 

I,  579). — The  electro-drop  detection  of  Bi  and  Sb 
by  means  of  the  CS(NH0)2  reaction  is  described. 

0.  J.  W. 

Colorimetric  and  spectrophotometric  analysis 
of  bismuth  alloys. — See  B.,  1938,  388. 

Rapid  determination  of  bismuth  in  copper, 
brasses,  bronzes,  etc. — See  B.,  1938,  387. 


Extraction  of  niobium  and  tantalum  oxides 
from  loparite,  in  chemical  analysis.  N.  V. 
Alexeevseaja  and  M.  S.  Platonov  (J.  Appl.  Chem. 
Russ.,  1937,  10,  2139 — 2143). — The  entire  Nb  and 
Ta  content  of  loparite  is  extracted  by  n20  from  its 
melt  with  KOH,  >  traces  of  Ti  passing  into  the 
extract.  With  K2C03  the  entire  Ta  content,  but  only 
part  of  the  Nb,  is  present  in  the  extract;  Ti  and  Fe 
are  absent.  R.  T. 


Application  of  active  amalgamation  to  analysis 
of  gold-platinum  slimes. — See  B.,  1938,  389. 

Micro-titration  of  platinum  in  cupellation 
beads. — See  B.,  1938,  389. 

Specific  micro-reaction  for  palladium.  R. 
Schoental  (Mikrochem.,  1938,  24,  20 — 21). — A  sp. 
reagent  for  Pd  is  obtained  by  warming  1  g.  of 
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p-NH2*C6H4*COMe  with  40  c.c.  of  H20  containing 
2  c.c.  of  cone.  HC1  and,  after  cooling,  diluting  to  100 
c.c.  The  reagent  is  added  to  an  equal  vol.  of  the  test 
solution,  and  the  mixture  shaken  for  a  few  min.  A 
yellow  cloudiness  or  ppt.,  due  to  a  complex  salt, 
indicates  Pd  in  presence  of  Pt,  Ir,  Os,  Ru,  Rh,  Au, 
and  Fe.  Ce  salts  interfere  and  must  be  removed. 
The  sensitivity  of  the  reaction  is  1  in  2  x  105. 

0.  J.  W. 

Qualitative  separations  on  a  micro-scale.  V. 
Separation  and  detection  of  osmium  and  ruth¬ 
enium.  A.  A.  Benedetti-Pichler  and  J.  R. 
Rachele  jMikrochem.,  1938,  24,  16—20;  cf.  A., 
1938,  I,  95). — The  separation  method  of  Noyes  and 
Bray,  based  on  the  volatility  of  Os04  and  Ru04, 
has  been  adapted  to  the  microchemical  scale.  The 
residue  obtained  after  removal  of  Se,  As,  and  Ge  as 
volatile  bromides  is  treated  with  HN03  and  distilled 
at  110 — 115°.  The  distillate  of  Os04  is  absorbed  in 
50%  KOH.  The  residue  is  treated  with  72%  HC104 
and  further  distilled  at  160°  and  the  distillate  of 
Ru04  absorbed  in  50%  KOH.  Confirmatory  tests 
for  Os  and  Ru  are  given.  The  scheme  outlined  gave 
satisfactory  results  with  mixtures  having  ratios  of 
Os  :  Ru  varying  from  1  :  100  to  100  : 1.  0.  J.  W. 

Wetting*  measurements  [for  minerals]  as  a 
physico-chemical  method  of  analysis  and  for 
characterising  materials  and  processes. — See  B., 
193S,  390. 

M.p.  determination  under  mercury.  M.  A. 
Coler  (Ind.  Eng.  Chem.  [Anal.],  1938,  10,  164 — 
165). — 0*1  c.c.  of  the  solid,  fixed  to  the  bulb  of  a 
thermometer  by  means  of  wire,  is  heated  in  a  beaker 
of  Hg.  Satisfactory  results  have  been  obtained  with 
carnauba  wax,  candelilla  wax,  Glyco  Wax  A,  and 
BzOH.  The  method  avoids  any  change  that  may 
result  from  pre-melting,  especially  in  resins. 

L.  S.  T. 

Mixed  m.p.  determination  in  the  Fuchs 
micro-apparatus.  E.  Suomalainen  (SuomenKem., 
1938, 11,  B,  8). — The  two  substances  are  dissolved  and 
the  m.p.  is  taken  on  the  residue  after  evaporation  of 
the  solvent,  in  order  to  ensure  intimate  mixing. 

M.  H.  M.  A. 

Effects  of  gas  velocity,  diffusion,  and  heat 
transfer  on  the  efficiency  of  reaction  furnaces. 
V.  Temperature  distribution  in  a  reaction  tube 
during  decomposition  of  nitrous  oxide  on  cupric 
oxide  at  a  steady  rate.  G.  Damkohler  and  G. 
Delcker  (Z.  Elektrochem.,  1938,  44,  228 — 239). — 
The  elevation  of  temp,  due  to  evolution  of  heat  in  an 
exothermic  reaction  is  a  function  of  many  parameters. 
Keeping  most  of  these  const,  it  is  first  assumed  that 
the  distance  of  the  temp.  max.  along  the  tube  oc 
velocity  of  the  gas  but  that  its  val.  is  independent 
of  this.  Experimental  and  theoretical  results  are 
then  compared  and  deviations  discussed. 

T,  H.  G. 

Axial  distribution  of  temperature  in  a  tubular 
contact  furnace  for  an  exothermic  constant- 
volume  reaction  of  the  first  order  proceeding  at 
a  steady  rate.  G.  Damkohler  (Z.  Elektrochem., 
1938,  44,  240 — 243;  cf.  preceding  abstract). — Mainly 
mathematical.  Consideration  of  the  heat  conductivity 


along  the  furnace  improves  the  agreement  between 
theoretical  and  experimental  results.  T.  H.  G. 

General  physico-chemical  foundations  of  ther¬ 
mal  separation  processes.  A.  Eucken  (Osterr. 
Chem.-Ztg.,  1938,  41,  137— 144).— A  lecture. 
Methods  which  make  use  of  the  different  thermal 
velocities  of  mols.,  and  those  which  depend  on  the 
attainment  of  an  equilibrium,  are  discussed  and 
illustrated.  C.  R.  H. 


Manipulation  of  the  Farkas  microthermal 
conductivity  analysis  apparatus.  H.  F.  Walton 
(Trans.  Faraday  Soc.,  1938,  34,  450 — 451). — Improve¬ 
ments  in  technique  are  described.  F.  R.  G. 

Polarimetric  determination  of  optical  pro¬ 
perties.  R.  M.  Emberson  (Physical  Rev.,  1936, 
[ii],  50,  396).— The  polarimetric  method  of  determin¬ 
ing  the  optical  properties  of  a  surface  has  been 
critically  investigated.  For  thin  metallic  films  on 
glass  the  computed  thicknesses  were  of  the  correct 
order  of  magnitude,  but  were  not  independent  of  the 
angle  of  incidence  of  observation.  L.  S.  T. 

Interference  spectrographs  for  the  study  of 
fine  structures  in  molecular  spectra.  S.  Imani- 
sm  (Bull.  Chem.  Soc.  Japan,  1938,  13,  77 — 84). — 
The  electronic  fine  structures  in  He  bands  and  the 
isotopic  fine  structure  of  AuH  bands  have  been 
investigated  with  double  dispersion  systems,  arranged 
at  right  angles  to  one  another.  J.  W.  S. 

Zero  position  of  a  polarising  Nicol.  J.  R. 
Collins  (Rev.  Sci.  Instr.,  1938,  9,  81 — 82). — A  method 
of  determining  the  zero  position  is  based  on  the 
reversal  of  phase  of  the  light  vibrating  in  the  plane  of 
incidence  at  the  polarising  angle,  but  carried  out  at 
angles  of  incidence  far  enough  from  the  polarising 
angle  to  allow  sufficient  light  for  easy  measurements. 

N.  M.  B. 

Monochromators  for  purposes  of  irradiation. 
J.  W.  Perry  (Proc.  Physical  Soc.,  1938,  50,  265 — 
274). — The  conditions  for  a  large  energy  output  are 
analj^sed  and  expressed  in  a  convenient  form.  A  new 
type  of  monochromator  for  large  output  is  described. 
An  instrument  const,  is  proposed  as  a  measure  of  the 
output- capacity.  N.  M.  B. 


Photo-electric  spectral  photometer  for  meas¬ 
urements  in  the  far  ultra-violet.  W.  Deck  (Hclv. 
Phys.  Acta,  1938,  11,  3 — 58). — Apparatus  affording 
an  accuracy  of  0*1%  down  to  2000  a.  is  described. 

0.  D.  S. 


Technical  development  of  a  light  source  with 
constant  energy  throughout  the  visible  region. 
M.  von  Ardenne  (Z.  tech.  Physik,  1938,  19,  41 — 43 ; 
cf.  A.,  1937, 1,  595). — By  the  use  of  a  seven -component 
fluorescing  plate  a  mains-operated  light  source  with 
intensity  const,  to  12%  from  4600  to  6600  A.  has  been 
obtained.  The  total  intensity  can  be  regulated 
automatically.  O.  D.  S. 


Elimination  of  the  human  element  from 
colorimetric  analysis.  J.  S.  Brown  (Canad. 
Chem.,  1938,  22,  108). — The  use  of  the  electrophoto¬ 
meter  to  give  increased  precision  over  visual  methods 
of  comparison  is  described.  L.  S.  T. 


276 


BRITISH  CHEMICAL  AND  PHYSIOLOGICAL  ABSTRACTS:— A.,  I. 


*  XI 


Integrated  intensity  from  X-ray  powder  photo¬ 
graphs.  E.  O.  Wollan  (Rev.  Sci.  Instr.,  1938,  9, 
79—81). — A  simplified  method  of  analysing  micro- 
photometer  traces  is  described,  N.  M.  B., 

Precision  powder  camera  for  photographs  at 
high  temperatures,  and  apparatus  for  measur¬ 
ing  A'-radiograms.  E.  Schossberger  (Z.  Krist., 
1937,  98,  259—265  ;  cf.  A.,  1936, 1481).— A  cylindrical 
vac.  camera  is  described  for  series  of  equatorial 
Debye-Scherrer  photographs  at  temp.  0 — 1400° 
(thermocouple),  and  adaptable  at  room  temp,  to  the 
single- crystal  rotation  method.  Films  are  measured 
to  10  (x.  by  a  modification  of  Sauter’s  comparator  (A., 
1937,1,226).  -  I.McA. 

X-Ray  micro-analyser.  L.  vox  HAmos  (J.  Sci. 
Instr.,  1938,  15,  87 — 94). — A  detailed  account  of  an 
instrument  previously  described  (cf.  A.,  1937,  I,  479). 

N.  M.  B. 

Vacuum  X-ray  spectrograph  and  registering 
microphotometer.  A.  D.  Evseev  (Zavod.  Lab., 
1937,  6,  1284 — 1287). — Apparatus  is  described. 

R.  T. 

Theoretical  resolving  power  of  the  electron 
microscope.  R.  Rebsch  (Ann.  Physik,  1938,  [v], 
31,  551 — 560). — The  resolving  power  of  the  electron 
microscope  is  limited  by  the  spherical  aberration  error 
(cf.  Glaser,  A.,  1936,  46)  and  therefore  depends  on  the 
focal  length  of  the  objective  lens  which  has  a  lower 
limit  determined  by  constructional  difficulties.  For 
the  space- charge-  and  grid-free  lens  the  practical  limit 
of  resolving  power  is  calc,  to  be  from  10  to  100  XX. 

O.  D.  S. 

Micro-portable  quinhydrone  electrode.  A. 
Itano  (Conipt.  rend.  Trav.  Lab.  Carlsberg,  1938, 
22,  235—238). — An  electrode  which  can  be  used  with 
0*05  c.c.  of  solution  is  described.  C.  R.  H. 

Calomel  half -element.  P.  A.  Krjudov  (Zavod. 
Lab.,  1937,  6,  1495). — A  portable  HgCl  cell  of  simple 
construction  is  described.  R.  T. 

Electrometric  j>K  apparatus.  G.  Lazar  and 
A.  H.  Meylixg  (J.  S.  African  Chem.  Inst.,  193S,  21, 
3 — 7). — The  solution  under  test  and  a  standard  buffer 
solution  of  known  titration  curve,  each  with  quin¬ 
hydrone  added,  are  connected  through  a  KC1  bridge, 
and  the  existence  of  a  p.d.  between  Pt  electrodes  in 
the  solutions  is  detected  by  a  capillary  electrometer. 
Standard  acid  or  alkali  is  added  until  no  deflexion  is 
observed.  The  pn  val.  of  the  buffer  solution  at 
this  point  is  deduced  from  tables.  The  same  technique 
can  be  applied  to  the  adjustment  of  a  liquid  to  a 
definite  pn  or  to  electrometric  titration.  J.  W.  S. 

Glass  electrode  for  pn  measurements  on 
small  quantities  of  solutions.  Y.  Kauko  and 

L.  Knappsberg  (Z.  Elektrochem.,  1938,  44,  261 — 
263). — The  glass  electrode  can  be  used  to  determine 
the  compositions  of  HC03/-C1/  solutions  and  the  C02 
content  of  gas  mixtures  under  certain  conditions. 

T.  H.  G. 

Determination  of  specific  conductivity  of  river 
water,  from  the  internal  resistance  of  a  galvanic 
element.  G.  M.  Vainschtein  (Zavod.  Lab.,  1937, 
6,  1471 — 1474). — The  elements  Zn|ZnS04  and 

Cu[CuS04  are  connected  to  a  galvanometer,  and  with 


each  other  by  a  bridge,  consisting  of- two  side-tubes 
filled  with  KCl.in  agar,  in  contact  with  river-H20 
flowing  through  a  U-tube;  the  deflexion  of  the 
galvanometer  reading  from  the  position  for  pure 
H20  oc  the  sp.  conductivity  of  the  H20.  R..T. 

Use  of  new  capillaries  in  [electrical]  polar  o- 
graphy.  H.  Siebert  and  T.  Langer  (Chem.  Fabr., 
1938,  11,  141 — 142). — The  use  of  thermometer 
capillaries  50  g.  in  diameter  and  of  2  mm.  wall  thick¬ 
ness  for  polarography  is  described.  The  p.d.- 
current  curve  for  0-00lM-CdCl2  in  presence  of  OTx- 
KC1  and  0*2%  of  gelatin  is  used  as  an  example. 

R.  S.  B. 

Photo-electric  relay  unit.  G.  W.  Josten  (Ind. 
Eng.  Chem.  [Anal.],  1938,  10,  165).  L.  S.  T. 

Wilson  cloud  chamber  for  the  study  of 
showers.  R.  B.  Brode,  H.  G.  MacPherson,  and 

M.  A.  Starr  (Physical  Rev.,  1936,  [ii],  50,  389). — 
An  automatic  cloud  chamber  30  cm.  in  diameter  and  10 
cm.  deep  has  been  constructed  for  the  study  of  cosmic- 
ray  showers.  L.  S.  T. 

New  methods  in  mass  spectroscopy.  A.  J. 
Dempster  (Proc.  Amer.  Phil.  Soc.,  1935,  75,  755 — 
767).— An  instrument  in  which  the  ion  source  is  a 
high-frequency  spark  from  a  Tesla  circuit  is  described. 
Au  shows  only  the  197  isotope,  199 Au,  if  present,  is 
<0*1%.  The  at.  wt.  of  Au  (197*2)  is  too  high.  There 
are  8  isotopes  of  Cd  :  106,  108, 110,  111,  112,  113,  114, 
and  116.  Some  of  the  12  lines  found  for  Ce  are  due 
to  La,  Pr,  and  Nd.  Pt  has  5  isotopes,  Pd  six,  and  U 
two.  235U  is  the  parent  of  the  Ac  radioactive  series. 

Ch.  Abs.  (e) 

Pulse  amplifier.  R.  B.  Roberts  (Rev.  Sci. 
Instr.,  1938,  9,  98). — A  simplified  inexpensive  design 
is  described.  Satisfactory  results  in  counting  a- 
particles  and  slow  neutrons  were  obtained. 

N.M.B. 

Triode  vacuum  tube  scale-of-two  circuit.  H. 
Lieschtjtz  and  J.  L.  Lawson  (Rev.  Sci.  Instr.,  1938, 
9,  83 — 89). — Disadvantages  enumerated  for  the  thyra- 
tron  type  scale-ofitwo  circuit  are  overcome  by  the 
circuit  described.  Accurate  high-speed  tests  show 
the  resolution  time  to  be  6*5  X  10‘6  sec.  New 
methods  of  interpolation  are  presented.  N.  M.  B. 

Electron-multiplier  for  measuring  ionisation 
currents.  W.  H.  Rann  (Nature,  1938,  141,  410 — 
411). — An  arrangement  similar  to  that  described  by 
Bay  (A.,  1938,  I,  216)  detects  currents  ~10~14  amp. 
and  amplifies  currents  of  10-12  amp.  to  10~6  or  10-5 
amp.,  so  that  they  can  be  measured  on  a  micro¬ 
ammeter  or  milliammeter.  L.  S.  T. 

Geiger-Muller  counters  for  special  purposes. 
G.  L.  Locher  (Physical  Rev.,  1936,  [ii],  50,  1099). — 
The  design,  construction,  and  characteristics  of  new 
forms,  including  y-ray,  particle,  neutron,  and  photo¬ 
electric  counters,  and  counters  filled  with  Br,  I, 
NPhMc<,,  and  anisole  vapours,  are  described. 

L.  S.  T. 

Temperature  dependence  of  Geiger-Miiller 
counter  characteristics.  D.  B.  Cowie  (Physical 
Rev.,  1936,  [ii],  50,  385).— The  increase  in  the  no.  of 
discharges  resulting  from  a  rise  in  temp,  is  attributed 
to  thermionic  emission  from  the  walls  of  the  counter. 
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With  Ni  oxide  and  Cu  oxide  counters  the  order' of 
magnitude  of  the  rates  is  inversely  oc  the  work 
functions  of  the  metals.  No  change  in  rate  occurs 
when  the  temp,  is  decreased  from  room  temp,  to 
<0°.  Starting  potentials  are  also  lowered  by  a  rise 
in  temp.  L.  S.  T, 

Proportional  counter  for  studying  neutron 
intensities  and  neutron-stimulated  nuclear  dis¬ 
integrations.  R.  D.  Evans  and  M.  H.  Ranker 
(Physical  Rev.,  193C,  [ii],  50,  394). — A  simple  counter 
for  neutrons  has  been  developed  by  equipping  a 
cylindrical  Li-cathode  tube  counter  with  a  wire  anode 
of  large  diameter.  The  negligible  sensitivity  of  the 
counter  to  p-rays  and  intense  y-radiation  suggests 
its  use  with  electrode  materials  of  C,  Mg,  Al,  P,  S, 
Cr,  and  Zn  for  direct  observation  of  a-rays  or  protons 
produced  in  nuclear  disintegrations  by  neutrons. 

L.  S.  T. 

Statistical  analysis  of  the  counting  rate  meter. 
L.  I.  Schiff  and  R.  D.  Evans  (Physical  Rev.,  1936, 
[ii],  50,  873).  L.  S.  T. 

Modified  high-speed  Geiger  counter  circuit. 
H.  V.  Neher  and  W.  H.  Pickering  (Physical  Rev., 
1938,  [ii],  53,  316). — Improvements  on  a  circuit 
previously  reported  (cf.  A.,  1936,  1084)  are  described. 

N.  M.  B. 

Multivibrator  Geiger  counter  circuit.  A, 
Rtjark  (Physical  Rev.,  1938,  [ii],  53,  316—317).— 
A  discussion  of  the  circuit  described  by  Getting  (cf. 
A.,  1938, 1,  160).  N.  M.  B. 

Non-ohmic  resistance  for  use  with  Geiger- 
Miiller  counters.  G.  P.  S.  Occhialini  (J.  Sci. 
Instr.,  1938, 15,  97—99;  cf.  Neher,  A.,  1936,  1084).— 
The  normal  type  of  photocell  is  replaced  by  a  therm¬ 
ionic  valve,  used  with  its  filament  cold  but  illuminated 
from  outside  so  as  to  act  as  a  photocell.  N.  M.  B. 

Determination  of  mol.  wts.  of  vapours  near 
the  b.p.  J.  D.  Ingle  and  H.  P.  Cady  (J.  Physical 
Chem.,  1938,  42,  397 — 407). — Apparatus  for  measur¬ 
ing  the  v.d.  of  substances  near  their  b.p.  is  described. 
The  mol.  wts.  of  H20,  D20,  and  lower  aliphatic 
alcohols  determined  by  this  method  are  in  all  cases  > 
the  corresponding  formula  wts.,  and  decrease  linearly 
with  rise  of  temp,  over  a  range  of  20°.  Causes  of  the 
deviations  are  discussed,  and  heats  of  vaporisation  are 
calc-  F.  L.  U. 

Determination  of  at.  wts.  by.  means  of  the 
mass-spectrograph.  J.  Mattauch  (Z.  anorg. 
Chem.,  1938,  236,  209— 220).— A  review.  F.  J.  G. 

Apparatus  for  the  determination  of  carbon 
dioxide  in  carbonates  and  mineral  waters.  R. 
Fresenius  and  F.  NeumDller  (Z.  anal.  Chem.,  1938, 
111,  265 — 267). — A  compact  apparatus  described 
comprises  a  250-c.c.  flask  connected  to  a  spiral  con¬ 
denser,  fitted  with  a  H2S04  washing  vessel  and  drying 
column,  and  leading  to  an  absorption  vessel  con¬ 
taining  aq.  KOH.  Addition  of  HC1  is  effected  through 
a  small  separating  funnel,  so  fitted  that  C02-free  air 
can  be  passed  through  it  and  thence  through  the 
remainder*  of  the  apparatus.  All  connexions  are 
made  through  standard  ground  joints.  J.  W.  S. 


Automatic  null-p  oint  device  for  titration . 
I.  F.  Liubimov  (Zavod.  Lab.,  1937,  6,  1496).-  u- 

R.  T. 

Apparatus  for  volumetric  determination  of 
carbon  in  steels  and  ferro-alloys  by  Eder's 
method. — See  B.,  1938,  385. 

Generation  of  hydrogen  sulphide  for  analysis. 
L.  Palasciano  (Z.  anal.  Chem.,  1938,  111,  263 — 
264). — A  200- c.c.  round  flask  of  high  m.p.  glass  is 
fitted  with  a  Kjeldahl  trap  and  delivery  tube  bent 
twice  at  right  angles.  The  end  of  the  latter  is  passed 
through  a  stopper  into  a  test-tube  fitted  with  a  side 
tube.  A  mixture  of  paraffin  wax  (25%),  kieselguhr 
(25%),  and  S  (50%)  is  introduced  into  the  flask. 
When  heated  this  evolves  H2S  at  a  readily  controllable 
rate,  the  gas  being  washed  through  the  test-tube, 
which  also  serves  to  prevent  the  metal  salt  solution 
from  being  drawn  back  into  the  flask.  J.  W.  S. 

Sampler  for  flowing  gas.  S.  Tsuneoka  (J. 
Soc.  Chem.  Ind.  Japan,  1938,  41,  60b). — A  glass 
pipette  has  a  three-way  tap  at  top  and  bottom  so  that 
it  can  be  swept  through  by  the  gas,  and  then  put  in 
communication  with  a  reservoir  of  confining  liquid 
while  the  sample  is  withdrawn  through  the  top  side- 
tube.  A.  R.  Pe. 

Apparatus  for  sucking  fluid  from  a  circulating 
system  into  containers.  K.  Herzog  (Z.  ges.  exp. 
Med.,  1938,  102,  292 — 300). — A  detailed  description 
is  given  of  two  devices  which  allow  fluids  to  be  sucked 
from  a  circulating  system  into  containers  at  exactly 
controlled  intervals  and  speed.  A.  S. 

Method  of  limiting  densities  and  its  present 
precision.  E.  Moles  (Arch.  Sci.  phys.  nat.,  1938, 
[v],  20,  59—65;  cf.  A.,  1937, 1,  379;  1938, 1,  135).— 
A  general  discussion  of  the  method  and  corrections, 
and  the  accuracy  of  available  contemporary  data 
illustrated  for  numerous  substances.  N.  M.  B. 

Use  of  platinum  crucibles  in  a  reducing 
atmosphere.  K.  W.  Frohlich  (Glastech.  Ber., 
1938,  16,  60 — 61). — Pt  crucibles  are  unchanged  when 
heated  at  1250°  with  a  charcoal  packing.  Recrystal¬ 
lisation  of  the  Pt  occurs  when  a  glass  melt  is  kept  at 
1250°  in  a  Pt  crucible  for  8  hr.  but  the  crucible  is  not 
thereby  adversely  affected.  The  presence  of  Zn,  As, 
or  P  or  of  free  silicic  acid  in  a  glass  melt  may  cause 
damage  to  a  Pt  container.  0.  D.  S. 

Fused  magnesia  crucibles.  E.  P.  Barrett  and 
W.  F.  Holbrook  (Ind.  Eng.  Chem.  [Anal.],  1938, 
10,  91 — 93). — The  reactions  of  fused  MgO  with  C, 
methods  of  making  small  crucibles,  and  resistance  to 
high  temp,  and  chemical  reactions  are  discussed. 
An  improved  method  of  making,  in  which  dry  MgO 
of  mixed  size  is  packed  into  specially- designed 
moulds  of  Acheson  graphite  by  means  of  an  electric 
vibrator,  and  then  fired  at  1650 — 1700°,  is  described. 
Advantages  of  the  method  are  pointed  out. 

L.  S.  T. 

Fume  tube  for  micro-Kjeldahl  digestions. 
J.  S.  Blair  (Ind.  Eng.  Chem.  [Anal.],  1938, 10, 112). — 
Fumes  are  removed  by  blowing  compressed  air  over 
the  open  end  of  the  tube  towards  the  exit. 

L.  S.  T. 
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Micro-pyknometric  method  for  [determining] 
the  specific  gravity  of  heavy  solids.  F.  A.  Ban¬ 
nister  and  M.  H.  Hey  (Min.  Mag.,  1938,  25,  30 — 34). 
— Fragments  of  the  solid  are  introduced  "with  CHBr3 
into  a  Si02  tube  of  0-5  mm.  bore  closed  at  one  end. 
From  the  length  of  the  CHBr3  column  and  the  wt., 
p  can  be  deduced.  The  accuracy  of  p  determinations 
by  various  methods  is  discussed.  L.  J.  S. 

Precision  densitometer.  M.  CRESPf  (Anal.  Fis. 
Quim.,  1937,  35,  123 — 133). — An  apparatus  for 
determination  of  d  of  <0-5  c.c.,  especially  of  absorbent 
materials  and  powders,  with  an  error  >0-05%  is 
described.  The  substance  is  placed  in  a  gaseous 
medium  and  the  variation  of  vols.  measured  at 
const,  pressure.  Calibration  is  effected  by  a  liquid 
of  known  d.  F.  R.  G. 

Measurement  of  the  adiabatic  compressibility 
of  liquids.  J.  Villey  (Compt.  rend.,  1938,  206, 
655 — 658). — Tho  adiabatic  compressibility  can*  be 
determined  by  observing  the  displacement  of  a 
piston  in  a  perforated  cylinder  of  the  liquid,  under  the 
action  of  an  impulsive  force.  The  theory  of  the 
method  is  developed.  A.  J.  E.  W. 

Accurate  hydrogenation  apparatus.  H.  Jack- 
son  (J.S.C.I.,  1938,  57,  96 — 98). — Details  are  given 
for  the  construction  and  working  of  an  accurate 
hydrogenation  apparatus  for  ordinary  laboratory 
use.  The  all-glass  apparatus  functions  at  atm. 
pressure  and  can  be  used  for  hydrogenating  0-05 — 
2’0  g.  of  substance.  An  electrical  heating  attachment 
enables  the  reaction  to  be  carried  out  at  elevated 
temp. 

Modification  of  Hickman's  distillation  pump. 
L.  Malter  and  N.  Marcuvitz  (Rev.  Sci.  Instr., 
1938,  9,  92 — 95 ;  cf.  Hickman,  B.,  1936,  575).— 
The  modified  pump  described  yields  very  low  ulti¬ 
mate  vac.,  operates  against  moderately  high  backing 
pressures,  and  is  made  entirely  of  metal.  Tests  of 
the  durability  of  Octoil  as  a  pumping  medium  are 
reported.  N.  M.  B. 

Two-stage  oil  diffusion  pump  of  metal  for 
use  on  large  volumes.  J.  E.  Henderson  (Physical 
Rev.,  1936,  [ii],  50,  388). — The  pump  described 
eliminates,  to  a  large  extent,  the  difficulties  en¬ 
countered  in  the  initial  evacuation  of  large  vols. 

L.  S.  T. 

Safety  valve  for  water  pump.  A.  Fournier 
(Bull.  Soc.  Chim.  biol.,  1938,  20,  252). — The  apparatus 
prevents  the  back  flow  of  the  H20.  A.  L. 

Metallography  :  a  new  technique.  B.  Chal¬ 
mers  and  W.  E.  Hoare  (Nature,  1938,  141,  475). — 
The  technique  consists  in  observing  or  photographing 
the  interference  fringes  that  form  between  a  partly 
silvered  optical  flat  and  the  metal  surface  under 
examination.  The  vertical  spacings  of  the  contours 
are  one  half  the  X  of  the  monochromatic  light  used. 
Application  of  the  method  to  babbitt  metal,  polished 
and  etched  with  0*5%  HN03  in  EtOH,  shows  the 
acicular  structure  of  the  Cu-Sn  compound  to  be  at  a 
level  different  from  that  of  the  ground -mass.  The 
technique  can  be  applied  to  the  study  of  any  process 
which  may  produce  characteristic  differences  of  level 
in  a  surface.  L.  S.  T. 


Stirring  in  the  laboratory.  H.  J.  Prins  (Chem. 
Weekblad,  1938,  35,  236— 237).— Further  details 
of  the  shielded  stirrer  previously  described  (A., 
1938,  I,  161)  are  given.  S.  C. 

Turbine  stirrer.  N.  G.  Grigoriev  (Zavod.  Lab., 
1937,  6,  1495). — A  propeller  stirrer  is  enclosed  in  a 
cylinder,  which  rotates  together  with  it.  R.  T. 

Ultracentrifuge  and  its  field  of  research. 
(a)  T.  Svedberg.  (b)  E.  O.  Kraemer.  (c)  H.  S. 
Taylor  (Ind.  Eng.  Chem.  [Anal.],  1938,  10,  113 — 
127,  128,  129). — The  development  of  the  ultra- 
centrifuge,  its  present  form,  the  measurements  which 
it  affords,  the  results  of  protein  investigations  and 
other  applications  are  described  and  illustrated. 

(b)  Additional  applications  of  the  low-speed  centri¬ 
fuge  are  discussed. 

(c)  A  discussion  of  (a).  L.  S.  T. 

One-piece  standard  pipe  tee  piezometer  ring. 
F.  C.  Yilbrandt  (Ind.  Eng.  Chem.  [Anal.],  1938, 
10,  168—169).  L.  S.T. 

Room  with  a  new  arrangement  of  equipment 
for  work  on  gas  reactions,  particularly  when 
mercury  is  used  as  the  separating  liquid.  A. 
Klemenc  (Z.  Elektrochem.,  1938,  44,  243 — 248)  — 
To  avoid  danger  of  poisoning  by  Hg  vapour  the  room 
provides  for  (a)  continual  changing  of  the  air,  ( b ) 
sloping  of  the  floor  to  the  middle,  (c)  disposition  of 
much  equipment  overhead  on  a  bridge  from  which 
other  apparatus  and  service  mains  are  suspended. 

T.  H.  G. 

Laboratory  apparatus  for  continuous  carrying 
out  of  high-pressure  reactions.  H.  Vollbrecht 
(Chem.  Fabr.,  1938,  11,  159—162). — The  apparatus 
can  bo  made  for  use  at  pressures  up  to  200,  400,  or 
800  atm.,  and  temp,  up  to  500°.  It  is  readily  adapt¬ 
able  for  reactions  of  practically  all  kinds,  and  is 
quickly  made  ready  for  use.  Constructional  and 
operating  details  arc  given.  C.  E.  H. 

Psychrometer  with  resistance  thermometers 
and  differential  crossed-coil  set-up.  J.  Moller 
(Z.  tech.  Physik,  1938,  19,  30 — 36). — Apparatus  for 
measurement  of  R.H.  with  accuracy  of  ±3%,  and 
also  for  measurement  of  abs.  humidity  indepen¬ 
dent  of  temp.,  is  described.  0.  D.  S. 

Apparatus  for  dialysis  with  membranes  of 
graded  porosity.  A.  Riegert  (Bull.  Soc.  Chim. 
biol.,  1938,  20,  253—255).  A.  L. 

Higher  efficiency  of  membrane  filters  with 
porous  filter  plates.  F.  Sartorius  (Kolloid-Z., 
1938,  82,  303). — The  speed  of  filtration  through 
Zsigmondy  membrane  filters  is  increased  by  inserting 
between  tho  membrane  and  the  perforated  porcelain 
support  a  porous  plate  of  earthenware  or  glass. 

F.  L.  U. 

Absolute  viscosimeter  for  anomalous  liquids. 
V.  Dane§  (Chem.  Obzor,  1937,  12,  243—249).— 
With  the  capillary  overflowing  viscosimeter  described, 
at  a  single  filling  direct  measurements  of  flow  under 
pressures  from  0*1  cm.  H20  to  4  atm.  are  obtainable, 
the  flow  being  measured  in  either  a  micro-pipette  or 
gravimetrically  from  a  const. -level  overflow.  Full 
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working  details  are  given  and  figures  obtained  with 
aq.  solutions  of  gelatin  and  tylose.  F.  R. 

Differential  viscosimeter.  J.  H.  Shaxby  (J. 
Physiol.,  1938,  91,  19— 20p).  J.  A.  C. 

Shaker  for  quantitative  adsorption  experi¬ 
ments.  R.  B.  Fisher  and  A.  E.  Wilhelmi  (Bio- 
chem.  J.,  1938,  32,  609 — 610). — The  apparatus  is 
effective  for  the  shaking  of  suspensions  in  unstoppered 
tubes.  A.  L. 

Micro-determination  of  halogen  by  combus¬ 
tion.  Absorption  apparatus.  L.  T.  Hallett 
(Ind.  Eng.  Chem.  [Anal.],  1938,  10,  111).— The  new 
design  of  the  absorption  part  of  the  Pregl  apparatus 
facilitates  the  introduction  and  removal  of  the 
absorbing  solution,  permits  the  products  absorbed  to 
be  removed  immediately  after  combustion,  and 
eliminates  the  necessity  for  drying  the  combustion 
tube.  The  time  required  for  a  determination  is 
reduced  by  10 — 15  min.  L.  S.  T. 

Improved  manometer  and  pressure  control. 
T.  J.  Killian  (Physical  Rev.,  1936,  [ii],  50,  390— 
391). — The  apparatus  described  previously  (A.,  1937, 
I,  583)  has  been  improved.  Its  construction  and  use 
in  controlling  the  pressure  in  gaseous  discharge 
lamps  containing  C02  are  described.  Characteristics 
and  pressure  range  with  other  gases  are  reported. 

L.  S.  T. 

Discontinuous  fractional  extraction  apparatus 
utilising  reflux.  R.  E.  Hersh,  K.  A.  Varteres- 
sian,  R.  A.  Rusk,  and  M.  R.  Fenske  (Ind.  Eng. 


Chem.  [Anal.],  1938,  10,  86 — 91). — A  small-scale 
batch -extraction  process  utilising  reflux  for  conditions 
where  the  solvent  is  heavier  or  lighter  than  the  treated 
liquid  is  described.  The  apparatus  is  practically 
self-operating,  and  permits  the  separation  of  a  liquid 
mixture  by  solvents  into  as  many  fractions  as  are 
desired.  L.  S.  T. 

[Laboratory]  fractionating  [distillation]  appar¬ 
atus  for  normal  and  reduced  pressures.  H. 
Vigreux  (Ann.  Falsif.,  1938,  31,  26— 28).— With  the 
column  illustrated  it  is  possible  to  recover  97%  of  the 
EtOH  in  0-2  of  the  original  vol.  in  a  single  operation. 

E.  C.  S. 

Nomogram  for  calculating  percentage  con¬ 
tent  of  P2Os.  E.  E.  Zusser  (Zavod.  Lab.,  1937,  6, 
1490—1493).  R.  T. 

Demonstration  of  electron-optical  crystal  pat¬ 
terns.  W.  G.  Burgers  and  J.  J.  A.  Ploos  van 
Amstel  (Nature,  1938,  141,  370). — A  method  for 
demonstrating  the  crystal  pattern  of  Ni  and  Ni- 
Fe  activated  by  Sr  and  Ba  is  described.  L.  S.  T. 

Lecture  experiment  to  demonstrate  the  f.p. 
of  heavy  water.  E.  Tiede  and  H.  Lemke  (Ber., 
193S,  71,  [£],  5S9 — 590). — An  apparatus,  which  re¬ 
quires  projection,  is  figured  and  described.  lt> 
demonstrates  simultaneously  the  f.p.  of  IX,  0  and 
H20.  H.  W. 

History  of  the  Schonbein  reaction,  N2  +  2H20 
->  NH4NOo.  A.  Mittasch  (Chem.-Ztg.,  1938,  62, 
168— 169).— A  brief  review.  A.  G.  P. 


Geochemistry. 


Vertical  distribution  of  ozone  in  the  upper 
atmosphere.  B.  O'Brien,  F.  L.  Mohler,  and 
II.  S.  Stewart  (Physical  Rev.,  1936,  [ii],  50,  1099).— 
The  extension  of  measurements  reported  previously 
(Bull.  Amer.  Phys.  Soc.,  1936,  11,  24)  to  beyond  the 
22-km.  ceiling  is  described.  L.  S.  T. 

Vertical  distribution  of  ozone  in  the  atmo¬ 
sphere.  V.  H.  Regener  (Naturwiss.,  1938,  26, 
155). — The  03  content  of  the  atm.  was  determined 
at  various  heights  by  balloon  ascents.  From  a 
height  of  14  km.  downwards  the  [03]  decreased  to  a 
sharp  min.  between  5  and  12  km.  The  explanation  of 
this  is  discussed.  A.  J.  M. 

Determination  of  atmospheric  ozone  at  alti¬ 
tudes  of  13  and  14  km.  M.  Konstantinova- 
Schlesinger  (Compt.  rend.  Acad.  Sci.  U.R.S.S., 
1938,  18,  337 — 338). — The  [03],  determined  fluoro- 
metrically,  is  9-97  x  10~8  g.  per  1.  C.  R.  H. 

Differences  between  heavy  oxygen  contents  of 
ordinary  water  and  air.  Electrolytic  separation 
of  the  oxygen  isotopes.  N.  Morita  (J.  Chem. 
Soc.  Japan,  1936,  57,  176 — 179). — Atm.  02  contains 
more  heavy  0  than  does  the  0  of  H20.  The  separ¬ 
ation  coeff.  of  the  O  isotopes  is  1-01  ±0-01  when  aq. 
NaOH  is  electrolysed  with  Ni  electrodes. 

Ch,  Abs.  (e) 

Dissociation,  recombination  and  attachment 
processes  in  the  upper  atmosphere.  I.  H.  S.  W. 


Massey  (Proc.  Roy.  Soc.j  1937,  A,  163,  542 — 553). — 
Collision  reactions  which  occur  in  the  ionised  regions 
of  the  atm.  are  classified  and  their  relative  importance 
is  discussed.  G.  D.  P. 

Hot  springs  of  the  Yellowstone  National  Park. 
E.  T.  Allen,  A.  L.  Day,  and  H.  E.  Merwin  (Carnegie 
Inst.  Washington,  Publ.  466,  1935,  525  pp.).— 
Comprehensive  analytical  data  are  recorded  and 
discussed.  Ch.  Abs.  (e) 

Physico-chemical  investigations  in  the  Pri¬ 
morski  region  of  Calmuck  in  1937.  V.  I.  Niko¬ 
laev,  O.  K.  Janatjeva,  and  M.  A.  Frischmut 
(Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938,  18,  345— 
348). — Numerous  H20  analyses  are  recorded  and 
discussed.  GVR.  H, 

Water  from  the  Rinaggiu  fountain  (Temple  of 
Pausanias).  C.  Gastaldi  and  E.  Princivalle 
(Annali  Chim.  Appl.,  1937,  27,  534 — 538). — Chemical 
analyses  and  physico-chemical  data  for  this  H20 
from  Sardinia  are  recorded.  0.  J.  W. 

Chemical  stratification  and  lake  morphology. 
G.  E.  Hutchinson  (Proc.  Nat.  Acad.  Sci.,  1938,  24, 
63 — 69). — Determinations  at  5-weekly  periods  of 
the  variation  with  depth  of  the  alkalinit}T  (HC03') 
of  the  water  of  Linsley  Pond,  N.  Branford,  Connecti¬ 
cut,  are  discussed  in  relation  to  the  nature  of  the 
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HoO -movements  in  the  hypolimnia  of  thermally- 
stratified  lakes.  L.  S.  T. 

Analysis  of  the  brine  of  Lake  Kutschuk  by  a 
re fr act ometric  method.  N.  I.  Visiagin  and  V.  N. 
Ermin  (Zavod.  Lab.,  1937,  6,  1218 — 1220). — In 
sulphate  or  soda  lakes  %  SO/'  or  C03"  =  KX(K2  —  r), 
where  Kx  and  K2  are  consts.  for  a  given  lake  and 
season,  and  r  is  the  sp.  refraction  of  the  Ho0. 

"  R.  T. 

Exceptional  temperatures  of  Central  Atlantic 
water.  H.  B.  Hachey  (Science,  1938,  87,  .219— 
220). — Data  for  H20  north  of  Bermuda  for  Aug. 
28 — 30,  1937,  are  recorded.  L.  S.  T. 

Spectrographic  investigation  of  elements 
existing  as  traces  in  sea-water.  J.  Bardet,  A. 
Tchakirian,  and  (Mlle.)  R.  Lagrange  (Compt. 
rend.,  1938,  206,  450— 452).— Ag,  Cu  (0  09  mg.  per  1.), 
Ge,  Mo  (0  002  mg.  per  1.),  Ni,  Pb,  Sn,  Ti,  V,  W,  Zn, 
Bi,  As,  and  Ga  have  been  identified  spectrographically. 
Cu  and  Mo  were  determined  colorimetrically. 

A.  J.  E.  W. 

Salinity  of  the  ocean  in  relation  to  water 
vapour  in  the  atmosphere  and  the  level  of  the 
sea.  E.  Mencher  (J.  Geol.,  1938,  46,  106—108). — 
The  salinity  of  the  ocean  plays  no  important  part  in 
producing  changes  in  either  atm.  H20  vapour  or 
sea-level.  L.  S.  T. 

Chemistry  of  sea-water.  Elements  present  in 
traces.  H.  Watte nberg  (Z.  anorg.  Chem.,  1938, 
236,  339 — 360). — A  summary.  E.  J.  G. 

Liquefaction  of  the  terrestrial  globe  on  the 
assumption  of  an  initially  gaseous  sphere  under 
a  polytropic  law.  A.  Mercier  (Arch.  Sci.  phys. 
nat.,  1938,  [v],  20,  31 — 58). — Mathematical.  Assum¬ 
ing  that  the  earth  was  initially  a  roughly  gaseous 
sphere  of  mass  6  X  1027  g.,  the  necessary  vals.  of 
radius,  temp,  at  the  centre,  and  mol.  wt.  are  discussed, 
and  hence  the  distribution  of  density,  pressure,  and 
temp,  are  deduced.  It  is  shown  that  if  metallic 
vapours  are  distributed  throughout  the  mass,  they 
tend  to  condense  in  the  outer  crust.  N.  M.  B. 

Neon  and  argon  in  the  earth’s  crust.  (Lord) 
Rayleigh  (Nature,  1938, 141, 410). — Granite  contains 
approx.  10~6  c.c.  of  Ne  and ‘4  x  10~5  c.c.  of  A  per  g. 
A  atoms  are  thus  only  40  times  as  abundant  as  those 
of  Ne  instead  of  520  times  as  in  the  atm.  The  results 
support  the  view  that  there  has  been  a  loss  of  Ne  from 
the  atm.  L.  S.  T. 

Collection  of  chemical  analyses  of  minerals 
and  rocks.  I.  P.  Alimarin  and  1. 1.  Romm  (Trans. 
All-Union  Sci.  Res.  Inst.  Econ.  Min.,  U.S.S.R.,  1935, 
No.  76,  7 — 62). — Analyses  of  270  minerals  and  rocks 
are  given.  Ch.  Abs.  (e) 

Effect  of  pressure  on  the  rigidity  of  rocks. 
E.  Birch  and  D.  Bancroft  (J.  Gcol.,  1938,  46, 
59 — 87). — The  velocity  of  torsional  waves  in  cylinders 
of  rock  of  various  types  (data  and  chemical  analyses 
given)  exposed  to  pressures  up  to  4000  kg.  per  sq. 
cm.  at  30°  and  100°  has  been  measured  by  a  dynamical 
method.  The  vals.  derived  for  rigidity  show  that 
large  changes  in  rigidity  often  occur  on  the  application 


of  the  first  few  hundred  atm.  pressures;  at  high 
pressures,  changes  in  rigidity  with  pressure  become 
small  and  approx. .  linear.  L.  S.  T. 

Rock  weathering.  S.  S.  Goldich  (J.  Gcol., 
1938,  46,  17 — 58). — Rock  weathering  in  the  granite 
gneiss  of  Morton,  Minnesota,  the  diabase  from  the 
Medford,  Massachusetts,  and  from  Lake  Superior, 
Minnesota,  and  an  amphibolite  from  the  Black  Hills, 
S.  Dakota,  has  been  investigated  by  means  of  minera- 
logical  and  chemical  analyses  (recorded).  The  granite 
gneiss  shows  a  marked  loss  of  Na20  and  CaO  in.  early 
stages,  but  a  more  gradual  loss  of  K20  and  BaO. 
Kaolinite  is  an  end  product.  The  diabase  from 
Lake  Superior  is  weathered  locally  but  shows  little 
chemical  change  except  oxidation.  The  amphi¬ 
bolite  jdelded  beidellite  or  related  clay  minerals, 
by  decomp,  of  its  hornblende;  calcite  has  been 
leached,  and  other  minerals  attacked.  A  mineral- 
stability  series  in  weathering  is  proposed,  and  corre¬ 
sponds  with  the  Bowen  reaction  series.  Experimental 
attack  of  silicate  minerals  by  H20  (A.,  1935,  322) 
is  in  accord  with  the  proposed  series.  L.  S.  T. 

Influence  of  potential  in  ore  deposition.  A.  S. 
Dadson  (Univ.  Toronto  Studies,  Geol.  Ser.,  1935, 
No.  38,  51 — 60). — Niccolite,  rammelsbergite,  and 
temiskamite  are  quickly  attacked  by  0*025N-Ag2S04 
with  pptn.  of  Ag.  Loellingite,  safilorite,  smaltite, 
chloanthite,  and  skutterudite  are  slowly  attacked, 
and  arsenopyrite,  cobaltite,  gersdorffite  silver,  and 
breithauptite  are  not  attacked.  When  a  mineral  of 
the  first  group  is  in  contact  with  one  or  more  members 
of  the  other  groups  an  e.m.f.  is  set  up,  with  pptn.  of 
Ag  on  the  less  sol.  minerals.  A  further  subdivision 
of  these  minerals  is  obtained  by  adding  3  pts.  of  HE 
to  10  pts.  of  the  aq.  Ag2S04.  Ch.  Abs.  (e) 

Distribution  of  lithium  in  rocks  and  minerals 
as  revealed  by  quantitative  spectrum  analysis. 
L.  W.  Strock  (Amer.  Min.,  1937,  22,  212). — The 
method  used  is  capable  of  determining  0*0001 — 3*5% 
Li20  with  an  accuracy  of  ±3%.  The  Li20  contents 
of  various  types  of  primary,  sedimentary,  and  some 
metam orphic  rocks  have  been  determined.  Analyses 
of  the  separate  mineral  components  of  rocks  furnish 
an  example  of  the  way  in  which  the  laws  of  crystal 
chemistry  may  be  applied  in  explaining  isomorphism 
in  minerals.  L.  S.  T. 

Possibility  of  determining  the  geological  age 
of  minerals  and  rocks  containing  rubidium. 
0.  Hahn  and  E.  Walling  (Z.  anorg.  Chem.,  1938, 
236,  78 — 82). — Mass -spectroscopic  determination  of 
87Sr  fixes  the  geological  age  of  Rb  minerals. 

E.  J.  G. 

Noble-metal  content  of  potassium  salt  de¬ 
posits.  J.  Goubeatj  and  L.  Birckenbach  (Z. 
anorg.  Chem.,  1938,  236,  37 — 44). — The  K  salts  con¬ 
tain  on  the  average  about  1  mg,  of  noble  metals  per 
m.  ton.  The  clays  and  rocks  associated  with  them 
contain  rather  larger  amounts,  averaging  4  to  7  mg. 
per  ton.  E.  J.  G. 

Unusual  felspar  from  the  Northern  Inyo 
Range.  G.  H.  Anderson  and  D.  D.  Maclellan 
(Amer.  Min.,  1937,  22,  208). — A  positive  tri clinic 
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potassic  felspar  different  in  several  respects  from 
other  species  is  described.  L.  S.  T. 

Weathering  of  potash  felspar.  C.  W.  Correns 
and  W.  von  Engelhardt  (Naturwiss.,  1938,  26, 
137 — 138). — The  action  of  very  dil.  acids  and  alkalis 
on  powdered  potash  felspar,  KAlSi308,  for  six  months 
has  been  investigated.  Solutions  of  pn  0  (H2S04), 
3  (H2S04),  6  (C02),  7  (C02-free),  and  11  (NH3)  were 
used  and  the  particles  had  radii  <1  [*.,  and  3 — 10 
The  felspar  was  broken  down  to  ions,  or  at  the  most 
very  low  aggregates.  The  velocities  with  which 
Si02)  A1203,  and  K20  dissolve  in  the  various  solvents 
are  different,  so  that  the  felspar  particles  are  covered 
with  a  layer  of  the  less  sol.  component,  the  com¬ 
position  of  which  varies  with  the  of  the  solvent. 
This  layer  slows  down  the  initial  velocity  of  dissolution 
to  a  const,  val.  Ho  residual  lattice  of  kaolinite  is 
formed  from  A1203  and  Si02,  nor  is  a  colloidal  solution 
of  Si02  produced.  A.  J.  M. 

Twin-laws  in  orthoclase  crystals  from  Good- 
springs,  Nevada.  J.  Drugman  (Min.  Mag.,  193S, 
25,  1 — 14). — Material  from  this  locality  is  described, 
and  the  twin-laws  of  orthoclase  are  discussed. 

L.  J.  S. 

Lattice- constants  and  space  groups  of  rhod- 
izite  and  jeremejevite.  H.  Strunz  (Naturwiss., 
1938,  26,  217). — X-Ray  analysis  gives  for  rhodizite 
[(Na,K)2Li4Al4Be3B10O27]  the  space-group  Tl  — 
Pi&n,  and  the  lattice  const.  aw  —  7-303  ±0*025  a. 
Jeremejevite  (A1B03)  has  space-group  C?A  —  C63/w 
and  lattice  consts.  <Xhex.  S*47  ±0-02  a.,  c  8*09  ±0*02  a., 
a  :  c  =  1  :  0*955.  Eichwaldite  has  practically  the 
same  lattice  consts.  as  jeremejevite,  but  has  space- 
group  Cy,  —  2/m.  A.  J.  M. 

Acmite  in  the  riebeckite-microgranite  of 
Mynydd  Mawr,  Caernarvonshire.  S.  R.  Noc- 
kolds  (Min.  Mag.,  1938,  25,  35 — 37). — Microscopic 
crystals,  previously  referred  to  tourmaline,  horn¬ 
blende,  or  riebeckite,  in  this  well-known  rock  are  now 
identified  as  acmite.  L.  J.  S. 

Zircon  of  low  density.  J.  Lietz  (Z.  Krist.,  1937, 
98,  201—210 ;  cf.  A.,  1938, 1,  105 ;  1937, 1,  382,  392). 
— Density  and  X-ray  analyses  of  light  zircon 
(p  — 4*0)  are  compared  with  temp,  curves  (by 
Gause)  showing  the  variation  between  0°  and  1200°  of 
p,  nt  nu»  and  of  the  angle  in  suitably  cut  90°  prisms, 
for  Ceylon  zircons  of  p  4*05,  4*28,  and  4*49.  Temp, 
curves  are  continuous,  linear  for  the  cooling  cycle,  but 
in  the  heating  cycle  with  marked  peaks  or  gradient 
increase  at  900°  (or  less  as  p  increases).  In  agreement 
with  p  and  X-ray  analyses,  these  are  due  to  resynthesis 
from  amorphous  Si02  and  microeryst.  cubic  Zr02  of 
ZrSi04,  but  with  cell  consts.  >  and  p  <  those  of 
normal  zircon  (p  4*7).  Results  of  Chudoba  and  of 
Kostyleva  are  confirmed.  Improved  nomenclature 
is  proposed.  I.  McA. 

Zeolites.  A.  N.  Winchell  (Amer.  Min.,  1937, 
22,  206;  cf.  A.,  1937,  I,  270). — Diagrams  previously 
used  to  represent  variations  in  composition  have  been 
corr.  and  modified  to  include  new  data.  The  variation 
consists  essentially  in  the  addition  of  Si02. 

L.  S.  T. 


Rare-alkali  biotite  from  King's  Mountain,  N. 
Carolina.  F.  L.  Hess  and  R.  E.  Stevens  (Amer. 
Min.,  1937,  22,  209).— Dark  mica,  developed  notably 
in  a  mica  schist  at  tho  contact  with  a  pegmatite,  at 
Tin  Mountain,  S.  Dakota,  and  Winterham,  Virginia, 
contains  small  amounts  of  Li,  Cs,  and  Rb.  Spodu* 
mene  occurs  in  the  pegmatites,  enclosed  in  mica 
schists,  from  Kings  Mountain,  N.  Carolina. 

L.  S.  T. 

Helium  ratio  of  Florida  anhydrite.  W.  D. 
Urry  (Amer.  Min.,  1937,  22,  212). — The  computed 
age,  71  ±6  X  106  years,  agrees  with  stratigraphic 
evidence.  L.  S.  T. 

Crystallography  of  synthetic  burkeite.  L.  S. 
Ramsdell  (Amer.  Min.,  1937,  22,  213). — Crystals  of 
2Na2S04,Na2C03,  a  :  b  :  c  =  0*534  :  1  :  0*750,  have 
been  obtained  by  evaporation  from  solution  at  70 — 
80°.  L.  S.  T. 

Origin  of  the  Canadian  apatite-phlogopite 
deposits.  K.  K.  Landes  (Amer.  Min.,  1937,  22, 
213). — A  discussion.  L.  S.  T. 

Boulder  Co.  tungsten  ores.  F.  B.  Loomis,  jun. 

(Econ.  Gool.,  1937,  32,  952 — 963). — Tho  modes  of 
occurrence  of  ferberite,  the  principal  W  mineral, 
and  scheelite  are  described.  The  W  ores  appear  to 
ha vo  been  formed  at  a  shallow  depth  under  conditions 
similar  to  those  encountered  in  hot  springs. 

L.  S.  T. 

Pegmatites  south-west  of  Custer,  S.  Dakota. 
H.  Stobbe  (Econ.  Geol.,  1937,  32,  964 — 973). — A 
now  soda-rich  felspar  deposit,  the  Big  Tom,  is  de¬ 
scribed.  Beryl,  amblygonite,  and  columbite  are 
among  the  minerals  found  in  this  pegmatite. 

L.  S.  T. 

Genesis  of  sulphur  deposits  of  the  U.S.S.R. 

F.  Ahlfeld  (Econ.  Geol.,  1937,  32,  974 — 976). — 

A  discussion  of  the  genesis  of  sedimentary  S  deposits 
in  general.  The  view  (A.,  1937, 1,  334)  that  reduction 
of  SO/'  to  H2S  can  be  explained  only  by  bacterial 
action  is  supported.  L.  S.  T. 

Talc  deposits  of  N.  Carolina.  J.  L.  Stuckey 
(Econ.  Geol.,  1937,  32,  1009— 1018).— Tho  talc 
lenses,  associated  with  marble,  were  probably  formed 
by  hot  solutions  of  magmatie  origin.  L.  S.  T. 

Mount  Isa  ore  deposition.  R.  Blanchard  and 

G.  Hall  (Econ.  Geol.,  1937,  32,  1042— 1057).— Field 
conditions  are  described  and  their  bearing  on  the 
conclusions  derived  from  a  microscopical  examination 
of  the  ores  (A.,  1937,  I,  586)  are  discussed. 

L.  S.  T. 

Paragenesis  of  pyrrhotite.  H.  S.  Spence  (Econ. 
Geol.,  1937,  32,  1058 — 1061). — The  association  of 
pyrrhotite  with  minerals,  especially  molybdenite, 
other  than  those  mentioned  by  Schwartz  (A.,  1937,  I, 
270)  is  discussed.  L.  S.  T. 

Geology  of  Sule  Stack,  Orkney.  M.  Stewart 
(Gool.  Mag.,  1938,  75,  135 — 140). — Sule  Stack  is 
composed  of  an  orthogneiss,  chemical  analysis 
[H.  Bennett]  given,  traversed  by  shatter  belts  and 
small  pegmatite  veins  of  microcline  and  quartz. 
The  chief  minerals  of  the  gneiss  are  oligoclase  and 
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orthoclase  felspars,  hornblende  altering  towards 
chlorite,  augito,  and  apatite.  L.  S.  T. 

Aluminous  pyroxenes  in  metamorphosed 

limestones.  C.  E.  Tilley  (Geol.  Mag.,  1938,  75, 
81 — 86). — Chomical  analyses  of  aluminous  pyroxenes 
are  discussed.  Fassaitic  (i.e.,  aluminous)  pyroxenes 
are  moro  widespread  than  is  customarily  expressed. 
New  analyses  [H.  C.  G.  Vincent]  of  both  pyroxeno 
and  spinel  from  a  pyroxene-spinel-paragenesis  from 
Adhekanwela,  Ceylon,  and  from  Monzoni,  Tyrol,  are 
recorded.  L.  S.  T. 

Cummingtonite-bearing  rocks  from  the 

Lewisian.  C.  E.  Tilley  (Geol.  Mag.,  1938,  75, 
76 — 81). — Chemical  analyses  [H.  G.  Vincent]  of 
rocks  from  the  Gairloch  area  are  included. 

L.  S.  T. 

Transfusion  phenomena  in  lamprophyre  dykes 
and  their  bearing  on  petrogenesis.  D.  L.  Rey¬ 
nolds  (Geol.  Mag.,  1938,  75,  51 — 76). — Micro¬ 
chemical  analyses  [E.  Kroupa]  of  a  felspathic  rim 
from  a  quartz  xenolith  in  the  Kircubbin  dyke,  Ards 
Peninsula,  and  in  the  Nowmains  dyke,  Dumfriesshire, 
and  a  macro-analysis  [W.  H.  Herdsman]  of  an  alkali- 
felspar-porphyry  from  Cloghy,  Ards  Peninsula,  are 
recorded.  L.  S.  T. 

Disintegration  and  exfoliation  of  granite  in 
Egypt.  D.  Barton  (J.  Geol.,  1938,  46,  109 — 110). — 
A  discussion.  L.  S.  T. 

Etive  granite  complex.  J.  G.  C.  Anderson 
(Quart.  J.  Geol.  Soc.,  1937,  93,  487 — 533). — Chemical 
analyses  are  included.  L.  S.  T. 

Structural  lattice  and  classification  of  bust- 
amite.  H.  Berman  and  F.  A.  Gonyer  (Amer. 
Min.,  1937,  22,  215 — 216). — X-Ray  analysis  gives 
a0  7*64,  60  7*16,  c0  6*87  A.,  a  92°  08',  p  94°  54V,  and 
y  101°  35' ;  cell  content  Ca3Mn3Si6018.  Bustamite 
is  thus  a  Mn  wollastonite.  L.  S.  T. 

Basic  mica-trap  dyke  from  the  Raniganj  coal- 
field.  N.  N.  Chatterjee  (Quart.  J.  Geol.  Min.  Met. 
Soc.  India,  1937,  9,  51 — 59). — The  dark  green  rock 
contains  a  brown  mica,  serpentinised  or  chloritic 
material,  olivine,  calcito,  and  some  felspar.  A 
chemical  analysis  is  given.  L.  S.  T. 

Trisoctahedral  garnet  from  West  Thetford 
Mines,  P.Q.  A.  L.  Parsons  (Univ.  Toronto  Studies, 
Gool.  Ser.,  1935,  38,  33 — 36). — The  crystals  are 
associated  with  diopside  in  a  kaolin- liko  matrix. 
The  nucleus  differs  from  the  outer  portion  and  consists 
of  4  mol.  parts  of  andradite  to  1  part  of  grossularite. 

Ch.  Ads.  (e) 

Iodine  in  some  limestones.  A.  Ernest  (Zemed. 
Arch.,  1934,  25,  481 — 188). — The  I  content  of  certain 
limestone  minerals  varies  from  0-465  to  22*78  mg.  per 
kg.  of  material.  Ch.  Abs.  (e) 

Natrolite  and  epinatrolite .  J.  E.  Hirsch  (Tscli. 
Min.  Petr.  Mitt.,  1937,  49,  459 — 160). — Thero  is  no 
good  reason  for  regarding  epinatrolite  (Thugutt, 
1911;  A.,  1932,  1229)  to  bo  different  from  natrolite. 

L.  J.  S. 

Rhodochrosite  from  Trepca.  L.  Dolar-Man- 
tuani  (Z.  Krist.,  1937,  98,  181 — 1S4). — Morphology 


and  chemical  analyses  of  an  exceptional  formation 
showing  pseudomorphosis  towards  aragonite  are 
discussed.  I.  McA. 

Relation  between  colour  and  spectrochemical 
composition  of  Aliva  blende  (Picos  de  Europa). 
S.  Pina  de  RubIes  and  J.  M.  L6pez  de  Azcona 
(Anal.  Fis.  Qufm.,  1937,  35,  180 — 186;  cf.  A.,  1936, 
817). — From  a  qual.  spectrographic  study  of  coloured 
blendes  it  is  found  that  the  colours  arc  due  to  small 
amounts  of  Co,  Fe  ( ?)  (green)  Sn,  In,  Ag  (red),  Mo, 
Ge,  Ga,  Cu,  Hg,  and  Cd  (yellow).  In  the  earlier 
paper  ( loc ,  cit.)  the  presence  of  Be  is  recorded  in 
error  for  Sr.  F.  R.  G. 

Ungemachite  and  clino-ungemachite.  M.  A. 
Peacock  and  M.  C.  Bandy  (Amer.  Min.,  1937,  22, 
207). — Ungemachite  (I),  colourless,  transparent,  uni¬ 
axial,  negativo,  occurs  with  sideronatrite  in  massive 
altered  Fe  sulphates  at  Chuquicamata,  Chile.  (I)  is 
rhombohedral,  a  :  c  1  :  2*2966,  cc  62°  514 
0  02  a.,  c0  24*82^0*05  a.,  V0  842  cubic 
2*5,  d  2*287^0*003,  analysis  [F.  A.  Go 
21*61,  HLfi  11*35,  Fe203  7*69,  S03  40*23,  H20  16*69, 
N206  trace,  insol.  2*07,  total  99*64%.  The  unit  cell 
contains  Na8(K,Fe*'*)4(OH)2(SO4)6,10H2O  with 
K  :  Fe“*  approx.  3:1.  Clino-ungemachite  is  mono¬ 
clinic,  a  :  b  :  c  1*6327:1:1*7308,  p  110°  40'.  The 
simple  lattice  is  pseudo-rhombohedral,  similar  to 
that  of  (I),  with  which  it  is  intimately  associated, 
and  which  it  resembles  in  properties.  L.  S.  T. 

Ternary  system  leucite-diopside-silica.  J.  F. 
Schairer  (Amer.  Mn.,  1937,  22,  213). — The  diopsido 
(I)  field  occupies  a  large  portion  of  the  phase  diagram, 
and  (I)  is  the  primary  phase  in  some  compositions  with 
<2%  by  wt.  of  (I).  The  ternary  eutectic  [solid 
phases  (I),  tridymite,  orthoclase  (II)]  and  the  ternary 
reaction  point  [solid  phases,  leucite  (III),  (II),  and 
(I)]  lie  at  compositions  close  to  the  binary  eutectic 
and  binary  reaction  point  in  the  system  (III)-Si02. 
The  (II)  field  is  small.  Residual  liquids  in  fractional 
crystallisation  are  rich  in  alkali  A1  silicates. 

L.  S.  T. 

Natural  versus  artificial  textures  of  copper 
arsenides.  G.  M.  Schwartz  and  A.  C.  Forsyth 
(Econ.  Geol.,  1937,  32,  896 — 905). — Photomicro¬ 
graphs  of  polished  sections  which  reveal  the  contrast 
between  natural  and  synthetic  Cu  arsenides  are 
reproduced.  Fusion  of  domeykite  (I),  algodonite,  and 
whitneyite  produces  textures  similar  to  those  produced 
by  fusing  Cu  and  As  in  the  proportions  represented 
by  Cu3As,  Cu6As,  and  Cu^As,  respectively,  but  the 
artificial  textures  are  unlike  those  in  the  natural 
minerals.  Textures  of  artificial  mixtures  resulting 
from  long  periods  of  annealing  and  diffusion  appear 
to  approach  more  closely  the  textures  of  tho  natural 
minerals.  With  the  exception  of  (I),  the  natural 
minerals  do  not  correspond  with  the  stability  relation¬ 
ships  indicated  by  the  Cu-As  phaso  diagram. 

L.  S.  T. 

Origin  of  argillaceous  rocks  in  the  district  of 
Confolens  (Charente),  attributed  to  the  siderolite 
group.  F.  Kraut  and  A.  Vatan  (Compt.  rend., 
1938,  206,  443 — 145). — An  examination  of  the  rocks 
is  described;  they  originate  from  the  cryst.  sub¬ 
stratum,  and  are  not  siderolithic.  A.  hE.  W. 


,  a*  10*84± 
a.,  hardness 
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Basic  plutonic  rocks  of  the  central  Alps  and 
their  metamorphism.  F.  Kumel  (Tsch.  Min. 
Petr.  Mitt.,  1937,  49,  415 — 441). — Chemical  analysis 
hy  J .  Widtmann  of  amphibolite  points  to  this  rock 
having  been  derived  from  a  gabbro.  L.  J.  S. 

Scawtite  pseudomorphs  after  spurrite  from 
Scawt  Hill,  Co.  Antrim.  C.  E.  Tilley  (Min.  Mag., 
1938,  25,  38 — 40).— At  the  dolerite-chalk  contact, 
larnite  (Ca2Si04)  in  presence  of  excess  of  calcite 
passes  into  spurrite  (2Ca2Si04,CaC03)  and  finally 
into  scawtite  (3CaC03,Ca3SMi40n).  L.  J.  S. 

Granular  rocks  associated  with  the  ankara- 
trite  of  Takarindoha,  Madagascar.  A.  Lacroix 
(Compt.  rend.,  1938,  206,  548 — 552). — Pegmatitoid 
rocks  (cf.  A.,  1928,  1110)  and  pyroxenolite  associated 
with  ankaratrite  have  been  studied  and  anatysed. 

;  R.  S.  B. 

Temperature  of  formation  of  quartz  and  some 
associated  minerals.  Y.  B.  Meen  (Univ.  Toronto 
Studies,  Geol.  Ser.,  1935,  No.  38,  61— 68).—  Galena, 
sphalerite,  argentite,  and  chalcopyrite  were  formed 
below  575°.  Au  and  tourmaline  occur  both  above  and 
below  the  inversion  temp.  Axinite,  fouqueite,  and 
scheelite  crystallise  below  the  quartz  inversion  temp., 
whilst  rutile  and  cassiterite  crystallise  above  it. 

Ch.  Abs.  (e) 

Unusual  type  of  quartz.  T.  L.  Walker  (Univ. 
Toronto  Studies,  Geol.  Ser.,  1935,  No.  38,  31 — 32). 

Ch.  Abs.  (e) 

Colour  of  the  blue  quartz  of  the  charnocldtes 
of  S.  India  and  of  the  opalescent  quartz-gneiss 
of  Mysore.  N.  Jayaraman  (Current  Sci.,  1938,  6, 
381 — 383).— The  colour  is  due  almost  entirely  to  the 
existence  of  inclusions  of  a  brownish -yellow  turbid 
medium  containing  Ti.  Acicular  inclusions  in  the 
quartz  consist  of  rutile.  The  turbidity  and  the 
colour  of  the  quartz  disappear  on  heating.  The  blue 
colour  persists  after  removal  of  Fe  by  boiling  tho 
crushed  specimens  with  HC1.  L.  S.  T. 

Tin  ores  of  Banca,  Billiton,  and  Singkep, 
Malay  Archipelago.  J.  Westerveld  (Econ.  Geol., 
1937,  32,  1019— 1041).— A  crit.  discussion  (cf.  A., 
1937,1,382).  L.  S.  T. 

Hydrothermal  leaching  of  iron  ores.  J.  A. 

Dunk  (Econ.  Geol.,  1937,  32,  976—977 ;  cf.  A.,  1937, 
1,  382).  L.  S.  T. 

Valencies  of  iron  in  pyrite  and  marcasite. 
M.  J.  Buerger  (Amer.  Min.,  1937,  22,  208 — 209). — 
A  redetermination  of  the  marcasite  (I)  parameters 
using  the  Weissenberg  methods  confirms  the  view 
that  (I)  has  a  small  Fe  and  a  large  S  atom.  Fe  in 
pyrite  (II)  and  in  marcasite  thus  appears  to  have 
different  valencies;  (II)  is  Fe11  disulphide,  and  (I) 
is  Fe111  disulphide.  L.  S.  T. 

Cobalt  deposits  in  the  Caucasus.  G.  A.  Kru¬ 
tov,  G.  A.  Kkemtschukov,  and  N.  V.  Borisevitsch 
(Trans.  All-Union  Sci.  Res.  Inst.  Econ.  Min.,  1935, 
No.  82,  3—71). — The  deposits  are  described. 

Ch.  Abs.  (e) 

Magmatic  differentiation  as  shown  in  the 
nickel-intrusive  of  Sudbury,  Ontario.  T.  L. 


Walker  (Univ.  Toronto  Studies,  Geol.  Ser.,  1935, 
No.  38,  23 — 30).  Ch.  Abs.  (e) 

Origin  of  the  Darwin  lead-silver  deposits. 
V.  C.  Kelley  (Econ.  Geol.,  1937,  32,  987—1008). 

L.  S.  T. 

Origin  of  the  chert  in  the  Tri-State  (Missouri- 
Oklahoma-Kansas )  zinc-lead  district.  C.  J.  Roy 
(Amer.  Min.,  1937,  22,  214—215).  L.  S.  T. 

Origin  of  primary  lead  ores.  A.  Knopf  (Econ. 
Geol.,  1937,  32,  1061 — 1064). — A  discussion  (cf.  A., 
1938,  I,  163).  L.  S.  T. 

Paragenesis  of  the  uranium-bearing  and  asso¬ 
ciated  minerals  of  the  Ruggles  pegmatite  near 
Grafton  Centre,  New  Hampshire.  B.  M.  Shaub 
(Amer.  Min.,  1937,  22,  207). — Numerous  U-bearing 
and  rare-earth  minerals  have  been  discovered  in  this 
pegmatite.  The  uraninite  is  closely  associated  with 
apatite,  and  alteration  is  accompanied  by  a  group  of 
hydrated  U-bearing  phosphates.  Beryl  occurs 
sparingly.  L.  S.  T. 

Geochemistry  of  uranium  and  thorium.  G, 

Kirsch  and  F.  Hecht  (Z.  anorg.  Chem.,  1938,  236, 
157 — 164). — The  ratio  of  Th  to  U,  and  the  ratio  of 
UyI  to  \Jlvt  are  correlated  with  the  geological  age  as 
given  by  the  Pb  content  for  a  no.  of  minerals,  and  their 
probable  history  is  discussed  in  the  light  of  the  results . 

F.  J.  G. 

Mineral  deposits  of  Glacier  Bay  and  vicinity, 
Alaska.  J.  C.  Reed  (Econ.  Geol.,  1938,  33,  52 — 
SO).— Descriptive.  .  ...  L.  S.  T. 

Garnets  from  vesicles  in  rhyolite  near  Ely, 
Nevada.  A.  Pabst  (Amer.  Min.,  1938,  23,  101 — 
103). — A  chemical  analysis  and  physical  data  are 
recorded.  L.  S.  T. 

Kalgoorlie  geology  re-interpreted.  F.  L.  Still- 
well  (Econ.  Geol.,  1938,  33,  108 — 112). — A  discussion 
(cf.  A.,  1937,  I,  483).  L.  S.  T. 

Structural  investigation  of  the  isomorphism 
of  the  apatite  group.  D.  McConnell  (Amer.  Min., 
1938,  23,  1 — 19). — Chemical,  X-ray  powder,  and 
structural  data  for  fluorapatite  (I),  francolite,  dahllite, 
manganapatite,  fermorite,  dehrnite,  lewistonite,  wil- 
keite,  hydroxyapatite,  etc.  are  summarised  and  dis¬ 
cussed.  These  are  mainly  isomorphous  members  of 
several  complex  series.  The  structure  assigned  to 
(I)  by  Naray-Szabo  (A.,  1931,  550)  and  by  Mehmel 
(A.,  1932,  218)  appears  to  be  essentially  correct. 
The  structure  of  apatite  appears  to  be  remarkably 
stable,  and  permits  unusual  types  of  substitution 
involving  many  ions.  Several  different  ions  can 
replace  each  of  the  four  ions  of  (I).  Ca  is  replaced 
by  Na,  K,  Mn,  Sr,  Mg,  and  C ;  P  by  S,  Si,  As,  V,  and 
C ;  F  by  Cl,  0,  and  OH,  but  not  C03 ;  and  0  by  F 
and  OH.  The  substitutions  of  C  for  Ca  and  P, 
and  F  for  0  and  0  for  F,  are  noteworthy.  The  iso¬ 
morphism  of  this  group  is  more  complicated  than  has 
hitherto  been  recognised.  L.  S.  T. 

Behaviour  of  montmorillonite  at  high  tem¬ 
peratures.  D.  S.  Beliankin  and  V.  P.  Ivanova 
(Compt.  rend.  Acad.  Sci.  U.R.S.S.,  193S,  18,  279 — 


284 


BRITISH  CHEMICAL  AND  PHYSIOLOGICAL  ABSTRACTS.— A.,  I. 


xm 


282). — The  dehydration  curves  determined  for  several 
Soviet  montmorillonites  are  discussed  and  interpreted. 

L.  S.  T. 

Heavy  minerals  in  the  granitic  rocks  of  the 
Yosemite  region.  A.  Pabst  (Amer.  Min.,  1938,  23, 
46 — 53). — Heavy  mineral  analyses  are  recorded  and 
discussed.  Zircon  occurs  in  all  of  the  specimens 
examined,  and  a  little  allanite  is  present  in  several  of 
the  more  siliceous  rocks.  L.  S.  T. 

Relation  of  leightonite  to  polyhalide.  M.  A. 
Peacock  (Amer.  Min.,  1938, 23, 38 — 45). — Leightonite 
is  the  Cu  analogue  of  polyhalite  (II).  When  suitably 
re-oriented  (II)  is  similar  to  (I)  in  geometrical  elements, 
habit,  and  twinning.  The  lattice  is  indicated  as  all 
face-centered.  L.  S.  T. 

Taeniolite  from  Magnet  Cove,  Arkansas. 
H.  D.  Miser  and  R.  E.  Stevens  (Amer.  Min.,  1938, 
23,  104— 110).— Taeniolite  (I),  KLiMg2Si4O10F2,  d 
2-819,  a  1-522,  p  1-553,  y  1*553,  all  ±0  002,  has  Si02 
58-82,  ALOo  1*29,  Fe203  0*40,  FeO  0*24,  MgO  19*18, 
CaO  none,  Li20  3*10,  Na20  0-64,  K20  10*44,  Rb20 
none,  CS20  none,  H20—  0-09,  H20±  0*59,  Ti02 
0*11,  F  8*56,  Cr203  trace,  MnO  none,  BaO  none,  total 
103*46,  less  0  for  F 3*61,  total  99*85%.  The  structural 
relationships  between  (I),  talc,  muscovite,  and  lepi- 
dolite  are  discussed,  and  their  similarity  is  revealed 
by  the  .X-ray  powder  photographs  reproduced. 
Owing  to  the  absence  of  essential  Al,  (I)  is  unique 
among  the  micas.  The  place  of  Al  in  the  octahedral 
group  is  taken  b}r  Li  and  Mg.  (I)  is  one  of  the  few 
micas  in  which  Si4O10  constitutes  the  double  layers, 
with  little  or  no  substitution  by  the  group  AlSi3O10. 

L.  S.  T.  • 

Lapis  lazuli  from  San  Bernardino  County, 
California.  A.  F.  Rogers  (Amer.  Min.,  1938,  23, 
111 — 114). — The  blue  mineral  of  the  lapis  lazuli 
rock  is  a  sulphide-bearing  haiiyne.  .  L.  S.  T. 

Deformation  of  single  calcite  crystals  under 
high  confining  pressures .  D .  Griggs  (Amer.  Min. , 
1938,  23,  28—33). — Ductility  is  increased  5*83  times 
and  the  ultimate  strength  20*3  times  by  a  confining 
pressure  of  104  atm.  The  ductility  of  single  crystals 
of  calcite  at  high  pressure  is  that  of  the  aggregates, 
limestone  and  marble.  The  mechanism  of,  deform¬ 
ation  of  single_crystals  does  not  change  with  pressure 
alone,  and  1012  twinning  is  the  dominant  means  of 
deformation.  L.  S.  T. 

Osmiridium  with  a  cubic  crystalline  lattice. 
0.  E.  Zvjagintzev  (Compt.  rend,  Acad,  Sci.  U.R.S.S., 
1938,  18,  295 — 297). — Auric  osmiridium  or  auros- 
mirid,  Ir  51*7,  Os  25*5,  Ru  3*5,  and  Au  19*3%,  has  the 
cubic  lattice  of  Ir.  A  mineral,  Ir  65*4,  Os  31*2,  Rh 
1*8%,  separated  from  Ural  Pt  residues  also  has  a 
face-centered  cubic  structure  (X-ray  data  given)  with 
a  parameter  approaching  that  of  Ir.  The  boundary 
of  two  solid  solutions  in  the  Os-Ir  alloys  thus  lies 
between  35  and  31%  Os;  alloys  with  an  Os  content 
>  this  have  the  hexagonal  Os  lattice,  and  those  with 
less  have  the  cubic  face-centered  lattice  of  Ir.  The 
system  of  natural  Os-Ir  alloys  should  be  classified  : 
Os  0 — 35%,  minerals  of  the  native  Ir  group;  Os 
35 — 50%,  nevyanskite;  Os  50 — 70%,  syssertskite. 

L.  S.  T. 


Atomic  packing  models  of  some  common 
silicate  structures.  J.  E.  Dorris,  C.  Frondel, 
W.  C.  Gtissow,  V.  M.  Lopez,  C.  S.  Lord,  W.  Parrish, 
and  J.  A.  Shimer  (Amer.  Min.,  1938,  23,  65 — 84; 
cf.  A.,  1936,  782). — Instructions  and  data  for  the 
construction  of  models  of  zircon,  olivine,  diopside, 
muscovite,  and  sanidine  are  given.  Photographs  of 
the  finished  models  are  reproduced.  L.  S.  T. 

Terrestrial  aluminophosphorus  and  alumino- 
sulphur  analogues  of  kaolinic  aluminosilicates. 
V.  I.  Vernadski  (Compt.  rend.  Acad.  Sci.  U.R.S.S., 
1938,  18,  287— 294).— A  discussion.  L.  S.  T. 

Structural  relationships  of  kaolinites  and 
anauxites.  F.  Machatschki  (Amer.  Min.,  1938, 
23,  117 — 118). — A  discussion  (cf.  A.,  1937,  I,  586). 

L.  S.  T.  ; 

Clay  minerals  in  Illinois  limestones  and 
dolomites.  R.  E.  Grim,  J.  E.  Lamar,  and  W.  F. 
Bradley  (J.  Geol.,-1937, 45,  829— -843).— Microscopic 
and  X-ray  investigations  of  the  clay  minerals  contained 
in  the  fine  fraction  of  the  insol.  residues  from  35 
representative  limestones  and  dolomites  show  the 
presence  of  illite  (I)  (analyses  recorded)  in  all  samples, 
kaolinite  (II)  in  20,  and  beidellite  ( ?)  (Ill)  in  3.  Much 
of  the  (I)  is  probably  derived  from  (III),  whilst  the 
j(II)  is  considered  to  be  detritaL  .  Clay  mineral  data 
are  regarded  as  of  considerable  economic  val. 

*  L.  S.  T. 

-  *  » « 

Structural  formulae  and  classification  of  clays. 
J.  de  Lapparent  (Z.  Xrist.,  1937,  98,  233 — 258). — On 
a  chemico-structural  basis,  clay  phyllites  (including 
non-Al  analogues)  are  reviewed  in  3  main  groups, 
characterised  by  the  thickness  of  the  primary  sheets 
(~  7, 10.,  and  14a.),  and  illustrated  by  X-ray,  thermal, 
and  chemical  analyses  due  to  Hocart  and  Eich, 
Jouravsky,  and  Raoult,  respectively.  Ionic  exchange 
and  the  function  of  H20  in  layer  mobility  are  con¬ 
sidered.  Attapulgites  are  not  grouped  with  mont¬ 
morillonites  (A.,  193S,  I,  52).  I.  McA. 

Micaceous  minerals  as  clays.  E.  Maegdefrau 
and  U.  Hofmann  (Z.  Xrist.,  1937,  98,  31 — 59  ;  cf. 
B.,  1935,  1060). — Though  seldom  present  in  ceramic 
clay  and  fuller’s  earth,  micaceous  minerals  are  wide¬ 
spread  in  the  (<2  g.)  content  of  commercial  clays. 
Powder  X-radiograms,  chemical  analyses,  nf  and  p  are 
determined^  for  seladonite,  micas  of  Sarospatak  and  of 
Goesckwitz  (I),,  glauconite,  and  Grim’s  “  sericite-like 
mineral,”  and  compared  with  similar  data  for  mus¬ 
covite,  biotite,  and  neo-permutit.  Quant,  ion  dis¬ 
tribution  in  the  cells,  interpreted  in  terms  of  the  similar 
muscovite  structure  (A.,  1933,  451),  is  ;  discussed. 
Dehydration  in  these  minerals  is  marked  at  350 — 
600°.  Considerable  base  exchange  against  NH4*  is 
found  for  (I).  The  role  of  the  micaceous  constituents 
in  accounting  for  the  properties  of  clavs  is  discussed. 

I.  McA. 

Clay.  (Sir)  W.  Bragg  (Proc.  Roy.  Inst.,  1938, 
30,39 — 67). — A  lecture. 

Refractive  indices  of  vitrains.  T.  T.  Quirke 
and  L.  C.  McCabe  (Amer.  Min.,  1937,  22,  219). — 
Variations  in  the  quality  of  vitrain  are  indicated  by 
changes  in  yj  which  range  from  1*60  to  >1-80.  yj  was 
computed  from  the  angle  of  max.  polarisation  re¬ 
flected  from  polished  surfaces  and  not  by  the  oil 
immersion  method.  L.  S.  T. 
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New  bands  ending  on  the  lsa2pa1Su  state  of  Ho. 
0.  W.  Richardson  (Proc.  Roy.  Soc.,  1938,  A,  164, 
316 — 345). — Two  new  band  systems  are  described 
extending  from  the  yellow  to  the  photographic  infra¬ 
red  limit  (11,750  a.).  It  is  concluded  that  they  are 
states  with  both  the  electrons  in  H2  excited.  Two 
alternative  methods  of  classifying  the  new  states  and 
seven  other  abnormal  states  as  states  with  both 
electrons  excited  are  discussed.  G.  D.  P. 

High  terms  of  Paschen  series  in  hydrogen  and 
deuterium.  H.  Nagaoka  and  T.  Mishima  (Proc. 
Imp.  Acad.  Tokyo,  1938,  14,  53 — 56). — Using  high 
dispersion  and  taking  special  precautions  to  reduce 
contamination,  the  existence  of  higher  terms,  hitherto 
masked  by  the  secondary  spectrum  and  lines  due  to 
0,  is  revealed.  E.  S.  H. 

Term  values  in  carbon.  C.  W.  Ufford  (Physi¬ 
cal  Rev.,  1938,  [ii],  53,  568—569). — The  energies  of 
the  terms  of  the  normal  state  of  C  I,  ls22«s22p2,  and  of 
the  excited  state  l$22s2p3  are  calc,  with  one-electron 
functions  for  a  self-consistent  field.  Tables  of  radial 
integrals,  abs.  energies,  and  separations  of  the  terms 
are  given.  N.  M.  B. 

Spectroscopic  investigation  of  the  electrical 
oxidation  of  nitrogen.  E.  N.  Eremin,  K.  S. 
Bogomolov,  N.  I.  Kobosev,  and  S.  S.  Vassiliev 
(J.  Phys.  Chem.  Russ.,  1938,  11,  33 — 44). — The 
emission  spectrum  of  a  glow  discharge  in  N.>  contains 
the  II  positive,  the  I  positive,  and  the  I  negative 
group  of  N2  lines.  In  air,  in  addition  to  these,  the 
y  group  of  NO  and,  at  pressures  >70  mm.  Hg,  a 
continuum  between  5400  and  6000  A.  appear.  The 
intensity  of  the  continuum  rises,  and  that  of  the 
bands  decreases,  with  increasing  pressure  (3 — 500 
mm.).  Both  intensities  increase  with  the  current 
strength  (100 — 300  ma.).  Most  of  the  emission  is 
due  to  excited  mols.,  and  only  T5 — 4%  to  excited  ions. 

J.  J.  B. 

High-pressure  afterglow  in  nitrogen.  J.  Kap¬ 
lan  (Nature,  1938,  141,  645 — 646). — An  intense 
N  afterglow  has  been  produced  at  pressures  >10  mm. 
There  is  a  relatively  strong  excitation  of  the  Vegard- 
Kaplan  intercombination  bands,  and  a  strong  line 
at  3470  a.,  which  is  tentatively  identified  as  the 
hitherto  unobserved  at.  N  line  2P— 4 S  (cf.  A.,  1938, 

I,  219).  L.  S.  T. 

Presence  of  sodium  in  the  upper  atmosphere. 

J.  Cabannes,  J.  Dufay,  and  J.  Gauzit  (Compt.  rend., 
1938,  206,  870—872;  cf.  A.,  1938,  I,  166).— Inter¬ 
ferometric  examination  of  the  yellow  line  in  the 
spectrum  of  the  twilight  sky  shows  this  line  to  consist 


of  the  DJ) 2  doublet  of  Na.  At  night  the  intensity  of 
the  line  corresponds  with  approx.  1011  3 p2P — 3s2# 
Na  atom  transitions  per  sec.  per  cu,  in.  of  the  atm. 

A.  J.  E.  W. 

Interferometric  study  of  the  yellow  radiation, 
X  5893  a.,  of  the  sky  at  twilight  ;  proof  of  the 
presence  of  sodium  in  the  upper  atmosphere. 
R.  Bernard  (Compt.  rend.,  1938,  206,  928 — 930; 
cf.  A.,  1938,  I,  166,  and  preceding  abstract). — The 
Dx  and  D2  lines,  in  the  normal  intensity  ratio,  have 
been  interferometrically  identified  in  the  twilight  sky 
spectrum.  This  indicates  either  an  extended  belt 
containing  Na  vapour,  which  gives  rise  to  photo¬ 
luminescence  in  a  max.  temp,  region  60  km.  above  the 
earth’s  surface,  or  a  thin  layer  at  the  same  height  in 
which  the  Na  is  cone.  The  absence  of  Na  lines  in 
spectra  of  the  aurora  borealis,  originating  at  heights 
>70  km.,  supports  the  latter  view.  A.  J.  E.  W. 

Possible  presence  of  certain  lines  of  the  neutral 
sodium  atom  in  the  spectrum  of  the  night  sky. 
G.  DftTARDiN  (Compt.  rend.,  1938,  206,  930 — 933). — 
The  XX  of  12  lines  in  the  spectrum  correspond  closely 
with  the  first  members  of  the  2 P — nS  and  2P — ?iD 
series  of  Na.  A  group  of  lines  corresponding  with  the 
forbidden  2 P — nP  transitions  is  also  observed.  The 
occurrence  of  Na  in  the  atm.  is  discussed. 

A.  J.  E.  W. 

Intensity  variations  of  the  D  line  of  sodium  in 
the  spectrum  of  the  light  from  the  sky  at  twilight. 
R.  Bernard  (Compt.  rend.,  1938,  206,  1137 — 1140) 

H.  J.  E. 

Hyperfine  structure  and  nuclear  moments  of 
aluminium.  D.  A.  Jackson  and  H.  Kuhn  (Proc 
Roy.  Soc.,  1938,  A,  164,  48— 61).— The  resonance 
lines  are  investigated  by  absorption  in  an  atomic 
beam  of  Al.  The  line  3 2Pt — 4#*  (X  =  3944  a.)  has 
three  components,  32P4 — 32Z>5  (3082  a.)  two.  The 
observed  intensity  ratio  of  the  latter  gives  a  val. 
9/2  for  the  nuclear  spin.  Two  other  lines  (6696  and 
6699  A.)  were  observed  in  emission  and  found  to  be 
doublets.  G.  D.  P. 

Absorption  spectrum  of  sulphur  at  high 
temperatures  and  pressures.  B.  Rosen  and  L. 
Neven  (J.  Chim.  phys.,  193S,  35,  58 — 68;  cf.  A., 
1937,  I,  103). — Although  the  data  support  the  con¬ 
clusion,  drawn  from  data  at  low  temp,  and  pressures, 
that  the  vapour  consists  of  mols.  of  S2,  the  existence 
of  a  superimposed  continuous  band  can  only  be 
explained  by  the  existence  of  mols.  of  S*  (x  >2). 

C.  R.  H. 

Emission  band  spectrum  of  chlorine  (CL+). 
A.  Elliott  and  W.  H.  B.  Cameron  (Proc.  Roy.  Soc., 
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1938,  A,  164,  531—546;  cf.  A.,  1937,  I,  271).— Wave 
nos.  are  tabulated ;  vibrational  and  rotational  analyses 
have  been  made  and  it  is  shown  that  the  bands  belong 
to  a  doublet  system.  The  carriers  of  the  spectrum  are 
ionised  Cl2  mols.  Vais. 'of  the  chief  mol.  consts.  of 
(35C12)"  are  given.  Many  of  the  bands  do  not  fit  into 
the  doublet  system  and  it  is  likely  that  a  second  system 
has  its  origin  near  the  first  one.  The  energy  of 
dissociation  of  the  lower  state  of  the  doublet  bands 
is  >  that  calc,  for  the  normal  state  of  Cl0+  from 
mol.  and  at.  ionisation  potentials  and  from  the  heat 
of  dissociation  of  the  normal  state  of  neutral  Cl0. 

G.  DTP. 

First  spark  spectrum  of  manganese.  C.  W. 

Curtis  (Physical  Rev.,  1938,  [ii],  53,  474 — 481). _ 

Using  a  hollow- cathode  discharge  and  He  as  conduct¬ 
ing  medium  for  the  whole  range  800 — 6200  a.,  and 
A  and  Ne  for  certain  regions,  the  spectrum  of  Mnn 
was  photographed.  Full  data  and  classifications  for 
>700  lines  are  tabulated.  N.  M.  B. 

L  spectrum  of  iron.  J.  Farineau  (Compt.  rend. 
1938,  206,  1011— 1012).— The  La  line  has  max. 
intensity  at  17*53  A.,  its  limits  being  17*51  and 
17*64  A.  The  Lp  line  has  a  similar  form,  with  max. 
intensity  at  17*18  A.  The  no.  of  electrons  per  atom 
in  the  Nx  level,  deduced  from  the  observed  widths 
of  these  lines,  is  0*6  instead  of  0*22  given  by  magnetic 
measurements.  The  discrepancy  is  probably  duo  to 
tho  Auger  effect,  which  accounts  for  an  increase  of 
approx.  50%  in  the  normal  width  of  the  linos. 

A.  J.  E.  W. 

Arc  spectrum  of  indium,  In  I.  F.  Paschen 
(Ann.  Physik,  1938,  [v],  32,  148 — 154). — XX  from 
9170  to  2180  A.  have  been  measured  and  are  tabulated. 
The  fine  structure  of  the  groups  52P;  — 4P*;-  has  been 
measured.  The  analysis  of  the  spectrum  is  discussed. 

0.  D.  S. 

Spectral  distribution  of  the  white  light  ob¬ 
tained  by  electrical  excitation  of  xenon.  F. 
Gans  (Compt.  rend.,  1938,  206,  1009 — 1011 ;  cf.  A., 
1937,  I,  336). — Tho  energy  distribution  in  the  con¬ 
tinuous  spectrum  given  by  Xe  and  Xe-Ne  tubes 
(cf.  A.,  1937, 1, 103  for  method  of  excitation)  is  approx, 
that  in  the  radiation  of  a  black  body  at  3800°.  The 
proportion  of  blue  light  increases  with  the  energy 
dissipated  in  the  positive  column.  In  both  Xe  and 
Xe-Ne  tubes  the  lines  observed  in  the  spectrum  are 
arc  lines  of  Xe;  the  intensity  of  the  lines  relative 
to  tho  continuum  also  increases  with  increasing 
dissipation  of  energy  in  the  positive  column. 

A.  J.  E.  W. 

First  spark  spectrum  of  caesium.  R.  Ricard 
(Compt.  rend.,  1938,  206,  905 — 906;  cf.  A.,  1933, 
200;  1938,  I,  108). — XX,  comparative  intensities,  and 
proposed  classifications  of  19  new  lines  in  the  range 
4270 — 5410  A.  are  recorded,  and  vv  of  17  new  electronic 
levels  are  given.  Possible  transitions  must  involve 
simultaneous  excitation  of  two  5p  electrons. 

A.  J.  E.  W. 

Width  of  the  mercury  line  X  2536*7  a.  G.  P. 
Bajlin  (Physikal.  Z.  Sovietuhion,  1937, 12,  701 — 728). 

— The  width  of  the  Hg  resonance  line  X  2536*7  a.  has 
been  investigated  by  the  absorption  method  at  a 
pressure  of  7*3  mm.  Finite  thickness  of  the  emitting 


layer  and  diffuse  reflexion  are  taken  into  account  in 
estimating  the  form  and  shape  of  the  line. 

J.  A.  D. 

Shape  of  mercury  lines.  V.  Fabrikant  and 
F.  Butaeva  (Physikal.  Z.  Sovietunion,  1937,  12, 
761— 763).— The  shape  of  tho  line  X  4358  a.  emitted 
by  a  high-pressure  quartz  Hg-vapour  lamp  at  10 — 
20  atm.  is  measured.  The  line  shows  self-reversal 
which  diminishes  with  increase  in  pressure  while  the 
broadening  and  shift  increase.  The  mechanism  of 
self-reversal  at  high  pressure  is  different  from  that 

at  low  pressure.  Conditions  favourable  for  reversal 
are  discussed.  j  j) 

Width  of  spectral  lines  in  the  high-pressure 
mercury  discharge.  R.  Rompe  and  P.  Schulz 
(Z.  Physik,  1938,  108,  654— 667).— The  width  of  a 
series  of  Hg  lines  from  a  high-pressure  Hg  lamp  has 
been  examined  by  a  spectrophotomctric  method  and 
the  resultant  broadening  of  the  terms  calc.  The 
~  *^i  ^erm  shows  a  large  unsymmetrical  broadening 
associated  with  the  high  pressure,  due  to  resonance 
interaction  and  collisions  of  the  second  order.  Broad- 
enrng  of  the  16T0  state  is  negligible  but  the  3 lD2  and 
3  L2  terms  undergo  symmetrical  broadening  through 
electron  collisions.  Unsymmetrical  broadening  of 
lines  of  the  triplet  system  probably  results  from 
static  ’  influences  in  the  sense  of  the  theories  of 
Margenau  and  Kuhn.  jj.  C.  G. 

Lx  satellites  for  element  82  (Pb).  M.  Vala- 
eares  and  F.  Mendes  (Compt.  rend.,  1938,  206, 
744—746).— XX  and  proposed  classifications  of  nine 
Lxx  satellites  are  recorded.  The  La0  system  shows 
complex  structure  on  the  short-X  side.  “  A.  J.  E.  W. 

Light-excitation  by  particles  of  low  velocity. 
A.  Kotecki  (Z.  Physik,  1938,  108,  640—653).— 
Apparatus  and  method  are  described  for  the  measure¬ 
ment  of  light-excitation  by  collision  of  H  particles 
with  H2,  Hg,  A,  and  He,  and  of  ionised  A  with  H0  and 
Hg.  A  low- voltage  capillary  arc  was  used  as  the 
source  of  ions,  which  were  then  given  an  energy  of 
1000  6000  v.  The  light  resulting  from  collisions 
was  examined  and  the  results  are  used  to  confirm 
Dopers  working  hypothesis.  H.  C.  G. 

Mutual  light-excitation  from  atomic  impact 
of  helium  or  hydrogen  on  beryllium,  magnesium, 
calcium,  strontium,  and  barium.  K.  Gailer  (Z 
Physik,  1938,  108,  580— 591).— The  above  effect  is 
studied  by  means  of  He  and  H  canal  rays  impinaing 
on  roughened  Be  and  Ca  metals,  and  the  oxides  of 
Be,  Ca,  Sr,  and  Ba,  supported  on  a  Cu  plate. 
The  latter  is  positively  charged  to  2000  v.  to  hinder 
excitation  due  to  electrons  arising  from  the  impact. 
The  validity  of  the  “  impact  model  ”  of  Dopel  is 
confirmed.  In  such  at.  impacts,  excitation  of  the 
alkaline -earth  metals  alone  occurs,  although  the 
kinetic  energy  of  the  impinging  partner  exceeds  the 
energy  of  excitation  of  He  or  H.  L.  G.  G. 

Continuous  X-ray  spectrum  near  the  Duane- 
Hunt  limit.  E.  Brunner  (Physical  Rev.,  193S,  fnl 
53,  457 — 159). — The  effect  on  the  distribution  of 
energy  in  the  continuous  X-ray  spectrum  near  the 
Duane-Hunt  limit  of  the  extranuclear  electrons  in  the 
atoms  composing  the  target  of  the  X-ray  tube  is 
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examined  theoretically.  Resonance  effects  explain 
the  inflexion  found  by  Du  Mond  (cf.  A.,  1937,  I,  214) 
in  the  isochroniat  very  close  to  the  threshold. 

N.  M.  B. 

Comparison  of  intensities  of  spectral  lines .  D. 
Foster  and  H.  W.  Higiiriter  (Physical  Rev.,  1938, 
[ii],  53,  673 — 674). — In  using  a  rotating  logarithmic 
or  stepped  sector  disc,  errors  arise  from  the  variation 
of  intensity  of  a  given  line  along  the  length  of  the  arc, 
and  the  eilect  varies  from  line  to  line.  The  difficulty 
is  overcome  by  a  simple  method  of  illuminating  the 
slit.  N.  M.  B. 

Spectrum  of  Nova  Herculis  in  the  visual 
region.  N.  T.  Bobrovnikoff  (Proc.  Amer.  Phil. 
Soc.,  1935,  75,  717 — 753). — Data  are  given. 

Ch.  Abs.  (e) 

Admixtures  and  breakdown  potential  of  argon. 
S.  K.  Moralkv  (Physikal.  Z.  Sovietunion,  1937,  12, 
667 — 6S4). — The  breakdown  voltages  of  pure  A  and 
the  mixtures  A-N2,  A-H2,  and  A-Hg  have  been 
studied.  It  was  found  that  0*1%  of  N2  has  no 
influence  on  the  breakdown  voltage  of  A  whereas 
0*1%  of  H2  decreases  the  breakdown  voltage  near  its 
min.  val.,  but  increases  it  at  p.d.  >60  v.  Hg  in  A 
increases  the  breakdown  voltage.  Traces  of  No  and 
H2  in  the  presence  of  Hg  vapour  change  the  break¬ 
down  voltage.  J.  A.  D. 

Quantitative  measurements  on  high-current 
condensed  discharges  in  hydrogen  at  low  pres¬ 
sures.  E.  Blum  (Ann.  Physik,  1938,  [v],  31,  585 — 
599). — Methods  are  described  for  the  measurement 
of  the  max.  increase  or  decrease  of  current  during  the 
discharge  of  a  condensed  spark  and  of  the  time 
occupied  by  the  discharge.  The  variation  with 
potential,  tube  dimensions,  and  circuit  resistance  of 
the  max.  current  and  max.  increase  and  decrease  of 
current  in  a  discharge  through  H2  at  5  to  500  Torr 
pressure  has  been  investigated  and  is  discussed. 

O.  D.  S. 

Periodic  deviation  from  the  Schottky  line  for 
tungsten.  R.  L.  E.  Seifert  and  T.  E.  Phipps 
(Physical  Rev.,  1938,  [ii],  53,  493). — A  reinvestigation 
of  the  thermionic  emission  of  W  for  the  temp,  range 
1560 — 1940°  K.  and  field  range  at  the  filament  surface 
1800—260,000  v.  per  cm.  gave  results  which,  when 
plotted,  show  a  small  consistent  fluctuation  about  the 
mean  Schottky  line.  This  was  found  to  bo  inde¬ 
pendent  of  anv  inherent  condition  in  the  cell  or  circuit. 

N.  M.  B. 

Temperature  variation  of  the  work  function 
of  clean  and  of  thoriated  tungsten.  A.  L.  Rei- 
Mann  (Proc.  Roy.  Soc.,  1937,  A,  163,  499 — 510). — 
By  measurement  of  contact  p.d.  information  is 
obtained  concerning  the  variation  with  temp,  of  the 
work  function  of  clean  and  fullv  activated  thoriated 

___  V 

W.  The  temp.  coeffs.  of  the  two  work  functions 
are  the  same ;  that  for  clean  W  is  approx,  that  which 
wi 11  account  for  the  observed  val.  of  the  thermionic 
const,  on  the  assumption  of  practically  perfect  trans¬ 
mission.  The  small  val.  of  this  const,  for  W-Th  is 
ascribed  to  internal  reflexion.  G.  D.  P. 

Photo-electric  and  thermionic  investigations 
of  thoriated  tungsten  surfaces.  A.  King  (Physi¬ 
cal  Rev.,  1938,  [ii],  53,  570 — 577). — The  expected 


difference  of  temp,  dependence  of  the  thermionic  and 
photo-electric  work  functions  for  a  non-uniform 
surface  was  found.  A  simple  patch  theory  leads  to 
the  following  results  :  the  saturation  electron  emission 
is  independent  of  the  size  of  the  patches ;  the  observed 
or  characteristic  work  functions  for  composite 
surfaces  are  different  at  low  temp,  and  approach  each 
other  at  high  temp. ;  the  max.  and  min.  vals.  of  the 
work  function  for  a  given  surface  do  not  vary  linearly 
with  temp.  N.  M.  B. 

Force  on  the  cathode  of  a  copper  arc.  R.  M. 

Robertson  (Physical  Rev.,  1938,  [ii],  53,  578—582; 
cf.  A.,  1930,  832). — The  force,  studied  as  a  function  of 
pressure,  for  the  Cu  arc  in  N2  remains  of  the  order 
of  magnitude  of  the  vals.  observed  in  air  dow  n  to 
about  5  mm.  pressure  and  then  increases  sharply  but 
smoothly  to  the  much  larger  vals.  observed  in  vac. 
Various  aspects  of  the  arc  in  this  transition  region  are 
examined,  and  force-current  curves  at  various 
pressures  of  H2  and  N2  are  given.  A  brief  study  of 
the  stability  of  the  vac.  arc  and  a  summary  of  various 
explanatory  theories  are  included.  N.  M.  B. 

Energy  balance  for  an  infinitely  small  electron 
current  in  a  uniform  electric  field.  F.  M.  Pen¬ 
ning  (Physica,  1938,  5,  286 — -297). — Theoretical. 
The  proportions  of  the  energy  associated  with  the 
electron  current  which  are  lost  in  elastic  collisions, 
ionisation,  excitation  of  electronic  and  vibrational 
levels,  and  in  increasing  the  kinetic  energy  of  the 
electron  stream,  are  calc.,  electron  currents  in  Ne, 
A,  Ne-A  mixtures,  N2,  and  II2  being  considered. 

A.  J.  E.  W. 

Most  probable  values  for  the  electron  charge 
and  connected  constants  for  1938 .  R.  A.  Millikan 
(Ann.  Physik,  1938,  [v],  32,  34— 13).— e  =  4-796± 
0*005  X  10"10  e.s.u.,  h  —  6*610±0*012  x  10~27  erg 
sec.,  N  =  6*097±0*006  X  1023.  O.  D.  S. 

Relativistic  variation  of  electron  mass.  C.  T. 
Zaiin  and  A.  H.  Spees  (Physical  Rev.,  1938,  [ii],  53, 
511—521 ;  cf.  A.,  1938,  I,  223). — An  analysis  of  the 
unmodified  Bucherer-Neumann  experiment  reveals 
the  possibility  of  serious  errors.  An  examination  of 
similar  experiments  designed  to  distinguish  between 
Abraham  and  Lorentz  electrons  indicates  that,  at 
least  for  higher  velocities,  no  satisfactory  distinction 
has  yet  been  made  by  direct  electric  and  magnetic 
deflexion  methods.  N.  M.  B. 

Characteristic  energy  of  the  electron.  A. 
Mercier  and  T.  Gustafson  (Compt.  rend.,  1938, 
206,  1217 — 1219). — Mathematical.  A.  J.  E.  W. 

Relativity,  resonance,  and  molecular  diffusion. 
C.  E.  Guye  (Compt.  rend.,  193S,  206,  961 — 964). — 
Experimental  verification  of  the  principle  of  relativity 
is  discussed.  ;  ’  A.  J.  E.  W. 

Polarisation  of  the  light  emission  of  positive 
rays.  H.  Angenetter  and  H.  Verleger  (Physikal. 
Z.,  1938,  39,  328—332). — The  polarisation  of  the 
spectral  lines  in  the  emission  of  positive  rays  of  Li, 
Na,  Ne,  A,  and  Hg  has  been  shown  to  be  a  general 
property  of  the  atom.  The  extent  of  the  polarisation 
depends  on  the  series  formula  of  the  line,  and  thus 
on  the  two  electronic  states  giving  rise  to  the  line.  The 
polarisation,  /paraW^pcrpo  may  be  <1.  A.  J.  M. 
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Against  the  existence  of  heavy  (3-particles.  (A) 
Cloud  chamber  evidence,  (b)  Further  evidence. 
A.  Ritark  and  C.  C.  Jones  (Physical  Rev.,  1938, 
[ii],  35, 454 — 456,  496). — (a)  A  study  of  cloud  chamber 
photographs  of  collisions  of  Ra -E  (3-particles  with 
electrons  shows  that  Jauncey’s  hypothesis  of  heavy 
(3- particles  disagrees  with  experiment. 

(b)  The  interpretation  of  various  available  data  is 
opposed  to  the  existence  of  heavy  (3-particles. 

N.  M.  B. 

Theory  of  electron  showers  in  multi-grid 
tubes.  W.  Schottky  (Ann.  Physik,  1938,  [v],  32, 
195 — 204). — A  theory  for  the  irregular  variations 
produced  in  the  electron  stream  by  a  grid  with 
positive  fore -potential  placed  in  front  of  the  anode  of 
a  multi-grid  tube  is  developed.  0.  D.  S. 

Theory  of  electron  diffraction.  I.  E.  Lam  la 
(Ann.  Physik,  193S,  [v],  32, 178 — 189). — The  dynamic 
theory  of  von  Laue  is  developed  to  take  into  account 
the  interaction  of  >  two  rays.  The  Kikuchi  envelopes 
can  be  explained  as  due  to  incoherent  scattering  of 
electrons  by  atoms  in  surface  layers.  0.  D.  S. 

Signs  of  the  nuclear  magnetic  moments  of 
6Li  and  41K.  J.  E.  Gorham  (Physical  Rev.,  1938, 
[ii],  53,  563 — 567). — Non-adiabatic  transitions  be¬ 
tween  magnetic  quantum  states  in  an  at.  beam  showed 
that  the  nuclei  of  6Li  and  41K  have  positive  magnetic 
moments.  N.  M.  B. 

New  classification  of  the  elements.  M.  Os¬ 
wald  (Conipt.  rend.  XYII  Cong.  Chiin.  Ind.,  1937, 
20—43). — A  new  form  of  the  periodic  classification 
is  put  forward.  The  periods  are  lettered  K,  L ,  J/, 
etc.,  according  to  which  electron  level  in  the  atom  is 
filling  up,  and  the  table  is  based  on  the  electronic 
structure  of  the  atoms.  The  table  in  this  form  is  of 
use  as  a  guide  in  the  separation  of  the  rare  earths,  and 
to  the  elements  which  may  be  used  with  C  in  the 
prep,  of  electrodes  for  arcs  suitable  for  special 
purposes.  A.  J.  M. 

Disintegration  of  the  deuteron  by  a-particles. 

H.  L.  Schultz  (Physical  Rev.,  1938,  [ii],  53,  622 — 

628). — Using  Ra-C'  and  Th-C'  a-particles  to  bombard 
a  gaseous  target  of  D2,  and  a  BF3- filled  ionisation 
chamber  surrounded  by  paraffin  and  connected  to  a 
thyratron  recording  system  to  detect  emitted  neutrons, 
the  non- capture  disintegration  of  the  deuteron 
(fH  +  £He  ->  JH  +  +  JHe)  has  been  observed. 

Mean  cross-sections  are  0-12  x  10-26  and  0*30  X 
10~26  sq.  cm.  for  the  range  intervals  5*7 — 6*9  and 
7*4 — 8*6  cm.,  respectively.  N.  M.  B. 

Unknown  natural  a-radiation.  E.  Foyn  and 

I.  T.  Rosenqvist  (Tids.  Kjemi,  1938,  18,  64 — 65). — 

Radioactive  HCl-insol.  impurities  in  commercial  Zn 
have  been  examined  by  a  new  method  in  which  the 
whole  apparatus  is  placed  in  a  vac.  Th,  Ra-Th,  and 
Th-X  have  been  identified  by  their  a-radiation.  A 
feeble  a-radiation  (absorbed  by  15  {i.  Al),  previously 
unknown,  is  possibly  derived  from  Ma,  The  Th/ 
radio -Th  ratio  may  be  used  to  determine  the  age  of 
the  Zn  ore.  M.  H.  M.  A. 

Counting  a-particles  by  their  photographic 
action.  F.  Halbwachs  (J.  Phys.  Radium,  1938, 
[vii],  9,  125 — 12S). — The  impressions  left  on  a  photo¬ 


graphic  plate  by  a  bundle  of  a-rays  have  been  studied. 
A  technique  of  development  has  been  adopted 
whereby  the  particles  are  counted  individually.  The 
method  has  been  applied  to  determine  the  ratio  of 
a-rays  from  Th-C  and  Th-C".  W.  R.  A. 

Ionisation  produced  by  certain  a-ray  sources 
used  in  radio-chemistry.  W.  Mund  and  C.  de 
Vos  (Bull.  Soc.  chim.  Belg.,  1938,  47,  149—461).— 
Direct  determination  of  the  max.  ionisation  produced 
by  a  small,  thin-walled  tube  containing  Rn  gives 
results  in  agreement  with  calculations  based  on 
tables  due  to  Capron  et  al .  (A.,  1933,  762).  A  method 
of  calculating  the  ionisation  produced  in  the  interior 
of  a  spherical  vessel  with  the  Rn  tube  at  its  centre  is 
developed.  A.  J.  M. 

Determination  of  the  upper  energy  limit  of  the 
(3  continuous  spectrum  of  radioactive  elements 
by  the  method  of  absorption.  (Mlle.)  A,  Basch- 
witz  (J.  Phys.  Radium,  1938,  [vii],  9,  120 — 
122). — The  conditions  of  application  of  the  method 
of  absorption  for  determining  the  upper  energy  limit 
of  the  (3  continuous  spectrum  of  natural  radio¬ 
elements  have  been  investigated.  The  method  is 
applicable  for  those  elements  which  do  not  strongly 
emit  y-radiation.  Results  are  also  given  for  the 
radioactive  forms  of  Sb,  I,  Eu,  Dy,  Au,  and  Ag. 

W.  R.  A. 

Continuous  (3  spectra  of  natural  radioactive 
elements.  M.  Lecoin  (J.  Phys.  Radium,  193S, 
[vii],  9,  81 — 95). — The  continuous  (3  spectra  of  several 
natural  radioactive  elements  have  been  determined 
by  the  method  of  Wilson.  The  (3-rays,  varying  from 
600  to  2000,  were  photographed  stereoscopically  to 
eliminate  errors  due  to  irregularities  in  curvature. 
The  results  were  compared  with  the  theory  of  Kono- 
pinski  and  Uhlenbeck  following  the  procedure  of 
Kurie.  The  mean  energy  evolved  by  each  dis¬ 
integration  and  the  relation  between  the  radioactive 
const,  and  the  different  characteristics  of  the  con¬ 
tinuous  spectra  are  discussed.  W.  R.  A. 

Canalisation  of  y-rays.  F.  L.  Hopwood  and 
T.  E.  Banks  (Nature,  1938,  141,  687). — A  curve 
showing  the  canalisation  effect  of  an  Fe  tube  on 
y-rays  from  Ra-B  +  filtered  by  0*5  mm.  of  Pt, 
is  given.  L.  S.  T. 

Diffraction  spectrograpby  of  y-rays  from 
actinium  and  its  products.  M.  Frilley  (Compt. 
rend.,  193S,  206,  1013 — 1015). — XX  of  fluorescence 
lines  attributed  to  elements  81 — 84,  86,  and  88  are 
in  good  agreement  with  measurements  by  Ingelstam 
on  the  K  spectra ;  lines  due  to  actinon  predominate. 
The  XX  of  nuclear  lines  between  30  and  125  X  are  in 
accord  with  the  (3-ray  spectra  (A.,  1937,  I,  275); 
poorer  agreement  is  found  for  XX  >175  X.  New  lines 
at  51*5  and  247*5  X,  attributed  to  radio- Ac,  are 
reported.  A.  J.  E.  W. 

Analysis  of  y-rays  of  radium-JE.  J.  A.  Gray 
and  J.  F.  Hinds  (Canad.  J.  Res.,  1938,  16,  A,  75 — 
76). — The  absorption  curve  of  y-rays  in  Al  has  been 
determined.  E.  S.  H. 

Radioactivity  of  potassium.  A.  Bramley  and 
A.  K.  Brewer  (Physical  Rev.,  193S,  [ii],  53,  502 — 
505). — In  view  of  discordant  available  data  the 
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radioactivity  of  K  was  measured  with  a  Geiger  counter 
by  placing  a  thick  layer  of  KC1  under  a  thin  A1 
window.  Results,  corr.  for  the  relative  abundance 
of  «K,  are  :  disintegration  const.  l-SGdiOG  x  10~17, 
half  life  14-2±3*0  x  108  years.  N.  M.  B. 

Disintegration  periods  of  the  radiosilvers.  A. 
Moussa  and  (Mlle.)  H.  Laurent  (Compt.  rend.,  1938, 
206,  1015—1017;  cf.  A.,  1937,  I,  544).— ”?Ag  and 
produced  by  bombardment  of  Ag  with  slow 
neutrons  from  a  Rn-Be  source,  have  life-periods  of 
24±2  and  150 ±2  sec.,  respectively.  The  relative 
intensities  under  the  conditions  given  show  that  the 
existence  of  ^Ag  must  be  allowed  for  in  neutron 
absorption  experiments.  A.  J.  E.  W. 

Determination  of  Eve’s  constant.  R.  Schulze 
(Ann.  Physik,  1938,  [v],  31,  633 — 660). — Conditions 
for  the  abs.  determination  of  Eve’s  const.  K  are  dis¬ 
cussed  and  defined.  The  val.  K  =  (5*5±0d)  X  109 
ion  pairs  per  cm.  per  g.  Ra  per  sec.  is  obtained  by 
experiment  under  these  conditions  and  agrees  with 
corr.  vals.  from  earlier  determinations.  O.  D.  S. 

The  universal  length  which  enters  into  the 
theory  of  elementary  particles.  W.  Heisenberg 
(Ann.  Physik,  1938,  [v],  32,  20 — 33). — It  is  shown  that 
the  introduction  of  a  universal  const,  with  the 
dimensions  of  a  length  will  resolve  divergences  in 
the  theory  of  [3-decomp.  and  of  high-energy  collisions 
between  particles.  O.  D.  S. 

Nuclear  isomers  of  116In.  A.  C.  G.  Mitchell 
and  L.  M.  Langer  (Physical  Rev.,  1938,  [ii],  53,  505— 
510;  cf.  A.s  1937,  I,  594). — The  isomeric  periods  of 
110In,  13  sec.  and  54  min.,  produced  by  the  capture  of 
slow  neutrons  by  115In,  were  studied  to  determine  the 
energy  level  scheme  of  116In.  The  1*4  m.e.v.  y- ray 
(cf.  A.,  1937,  I,  489)  has  a  period  of  54  min.  No 
y-ray  of  13  sec.  period  could  be  found.  The  % 
transmission  by  B  of  resonance  neutrons  was 
measured,  and  is  the  same  for  both  periods.  The 
branching  ratio  is  independent  of  the  method  of 
excitation  and  has  the  val.  1*12^0*06.  An  energy 
level  diagram  accounting  for  all  the  experimental 
facts  is  constructed.  The  two  excited  levels  of  116In 
from  which  disintegration  takes  place  are  separated 
by  0*3  m.e.v.  y-Ray  transitions  between  these  two 
levels  can  be  forbidden  by  choosing  quantum  nos. 
differing  by  5  units.  N.  M.  B. 

Bombardment  of  different  substances  by  slow 
neutrons  and  the  comparison  of  the  radioactive 
intensities  obtained.  (Mlle.)  A.  Baschwitz  (J. 
Phys.  Radium,  1938,  [vii],  9,  123— 124).— Under 
controlled  conditions  the  intensities  of  substances 
rendered  radioactive  by  bombardment  with  slow 
neutrons  have  been  determined ;  from  these  results 
the  order  of  magnitude  of  the  intensities  'which  would 
be  obtained  under  other  conditions  can  be  ascertained. 

W.  R.  A. 

Diffusion  of  monokinetic  neutrons  through 
protons.  B.  Pontecorvo  (Compt.  rend.,  1938,  206, 
1003 — 1005). — The  mean  free  path  in  paraffin  of 
neutrons  produced  by  bombarding  D20  with  y-rays 
from  radio-Th  is  1*3  cm.  This  gives  a  val.  of  the 
effective  cross-section  which  is  in  agreement  with  the 
Bethe-Bacher  formula.  A  modification  of  the  val.  of 


\Ex\y  the  energy  of  the  state  in  which  the  proton  and 
neutron  spins  are  antiparallel,  from  120,000  to  ~ 
90,000  ev.  is  proposed.  A.  J.  E.  W. 

Neutron  yield  from  Ra-y  -f  Be.  V.  Dementi, 
A.  Leipunski,  and  V.  Maslov  (Physikal.  Z.  Soviet- 
union,  1937, 12,  764 — 765).— The  total  no.  of  neutrons 
from  Be  excited  by  a  Ra  y-ray  source  is  measured 
and  tlie  cross-section  for  absorption  of  photo-neutrons 
in  Rh  and  Ag  is  estimated.  J.  A.  D. 

Albedo  of  slow  neutrons.  E.  Fermi,  E.  Amaldi, 
and  G.  C.  Wick  (Physical  Rev.,  1938,  [ii],  53,  493; 
cf.  A.,  1937,  I,  58)  — A  discussion  of  criticisms  by 
Halpern  (cf  A.,  1938,  1,  112).  N.  M.  B. 

Use  of  an  ionisation  chamber  with  a  liquid 
dielectric  for  the  study  of  neutrons.  L.  Gold¬ 
stein  and  A.  Rogozinski  (Compt.  rend.,  1938,  206, 
S35 — 837). — Measurements  of  the  absorption  cocffs. 
of  Pb  and  paraffin  wax  for  y-rays  and  neutrons  from 
a  Ra-Ac-Be  source,  made  with  an  ionisation 
chamber  filled  with  C6H14,  show  that  such  a  chamber 
is  an  effective  detector  of  neutrons.  The  ratio  of  the 
ionisation  currents  for  y-rays  and  neutrons  passing 
through  7  cm.  of  Pb  (39  :  61)  is  in  agreement  with  the 
val.  obtained  with  a  No-filled  ionisation  chamber. 

A.  J.  E.  W. 

Production  of  neutrons  by  bombardment  of 
beryllium  with  a-particles.  T.  Bjerge  (Proc. 
Roy.  Soc.,  1938,  A,  164,  243 — 256). — Excitation 
curves  for  neutrons  and  y-rays  are  determined 
experimentally.  The  process  JBe  -j-  ^Hc  -x  *j?C 
accounts  for  the  presence  of  groups  of  neutrons  with 
energies  of  several  million  ev.  The  is  left  in  an 
excited  state  and  emits  a  y- quantum.  Another 
process  gives  a  group  with  energies  of  '—100,000  ev. 

G.  D.  P. 

Minimum  neutron  energy  to  produce  neutron 
loss  process  and  its  application  to  the  measure¬ 
ment  of  Q  values.  R.  Sagane  (Physical  Rev., 
1938,  [ii],  53,  492;  cf.  Pool,  A.,  1937,  I,  490).— Data 
for  min.  neutron  energy  to  produce  the  neutron  loss 
process  for  several  elements  bombarded  by  neutrons 
of  known  max.  energy  are  reported  and  the  calculation 
of  the  max.  energy  of  neutrons  from  various  targets 
subjected  to  deutcron  bombardment  is  discussed. 

N.  M.  B. 

Energy  of  the  neutrons  from  the  disintegration 
of  carbon  by  deuterons.  T.  W.  Bonner  (Physical 
Rev.,  1938,  [ii],  53,  496—497;  cf.  A.,  1936,  1174).— 
The  corr.  energy  of  the  neutrons  calc,  from  new  range- 
energy  curves  of  low-energy  recoil  protons  is  0*46  ± 
0*03  m.e.v.  for  neutrons  observed  at  90°  recoiling  to 
the  0*88  m.e.v.  deuterons,  and  the  calc,  energy  of 
disintegration  is  — 0‘25±0*05  m.e.v.  N.  M.  B. 

Wilson  chamber  study  of  the  neutro-electric 
effect.  S.  Kikuchi  and  H.  Aoki  (Nature,  1938, 141, 
645). — Photographs  of  10,538  proton  tracks,  6448 
using  D-D  neutrons  and  4090  using  Li-D,  show  only 
3  paired  tracks  in  each  case.  This  is  <  that  obtained 
previously  (A.,  1938,  1,  169),  and  is  approx,  one  sixth 
of  the  no.  expected  on  the  basis  of  the  neutro-electric 
effect.  L.  S.  T. 

Cross-sections  of  the  deuteron  for  the  electric 
and  magnetic  nuclear  photo-effect.  H.  von 
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H  alb  an,  jun.  (Nature,  1938,  141,  644 — 645).— The 
cross-section  of  the  deuteron  for  the  total  photo - 
effect  for  2-64  m.e.v.  y- rays  is  9±0*8  X  10~28  cm.2 
An  upper  limit  of  6  x  10-29  cm.2  is  indicated  for 
the  magnetic  effect ;  this  val.  is  that  derived  from 
the  capture  cross-section  of  protons  for  thermal 
neutrons.  L.  S.  T. 

Cross-sections  of  interaction  in  reactions  be¬ 
tween  very  light  atomic  nuclei.  S.  Flugge  (Z. 
Physik,  1938,  108,  545 — 579).— Collisions  between 
two  at.  nuclei,  containing  between  them  up  to  four 
elementary  particles,  are  considered  theoretically. 
A  method  for  calculating  cross-sections  of  interaction 
is  evolved  on  the  assumptions  that  collisions  are 
elastic  and  that  a  deuteron  in  combination  with  a 
neutron  or  proton  approx,  retains  its  shape.  Results 
obtained  are  ~10-24  cm.2  and  are  somewhat  <  those 
derived  from  experiment.  The  angular  distribution 
for  the  scattering  of  protons  of  830  kv.  energy  by 
deu ter ons  is  calc,  and  compared  with  the  experiments 
of  Tuve  et  ah  (A.,  1936,  539).  The  D  +  D  reaction 
is  considered  in  detail  as  being  the  simplest  nuclear 
transformation  involving  four  elementary  particles. 

H.  C.  G. 

y-Radiation  from  boron  bombarded  by  pro¬ 
tons.  W.  A.  Fowler,  E.  R.  Gaerttner,  and  C.  C. 
Lagritsen  (Physical  Rev.,  1938,  [ii],  53,  628 — 636; 
cf.  A.,  1937, 1,  212). — Using  a  Wilson  cloud  chamber, 
the  energy  distribution  of  pairs  and  recoil  electrons 
ejected  from  Pb  and  C  laminae  by  the  y-radiation 
from  B  bombarded  by  protons  was  determined. 
Both  the  pair  and  electron  distributions  indicate 
prominent  y- ray  components  at  4*3±0*3,  11*8±0*5, 
and  16 -6 ±0*6  m.e.v.,  with  relative  intensities  7:7:1, 
respectively.  The  radiation  is  probably  due  to  proton 
capture  by  nB  to  form  an  excited  state  of  12C  which 
radiates  in  a  single  transition  to  the  ground  state  or 
in  a  double  transition  through  the  intermediate  state 
at  4-3  m.e.v.  N.  M.  B. 

Boron  ±  proton  reactions.  J.  R.  Oppenheimer 
and  R.  Serber  (Physical  Rev.,  1938,  [ii],  53,  636 — 
638). — Evidence  on  the  nB  +  XH  reactions  and  their 
interpretations  show  that  a  satisfactory  description 
cannot  be  obtained  on  the  assumption  that  the  same 
resonance  level  of  12C  is  responsible  for  the  16  m.e.v. 
y-ray  (cf.  preceding  abstract)  and  for  the  long-range 
a-particle  (cf.  Neuert,  A.,  1937, 1,  161).  N.  M.  B. 

Energy  of  the  proton  groups  emitted  during 
transmutation  of  boron  by  a-rays.  F.  Joliot 
and  I.  Zlotowski  (Compt.  rend.,  1938,  206,  750 — 
752). — Results  obtained  from  Wilson  cloud-chamber 
photographs  of  the  proton  trajectories  in  a  magnetic 
field  are  recorded.  Using  a  Po  a-ray  source,  the  max. 
observed  val.  of  Q  is  4*3  m.e.v.,  in  accord  with  the  val. 
calc,  using  Oliphant’s  at.  masses.  A  new  proton  group 
with  Q  ~  2*0±0*3  m.e.v.  is  reported.  There  is  no 
evidence  of  a  group  with  Q  =  3*1  m.e.v.  (cf.  A., 
1936,  1045).  A.  J.  E.  W. 

Resonance  transmutations  of  carbon  by  pro¬ 
tons.  P.  I.  Dee,  S.  C.  Curran,  and  V.  PetrzIlka 
(Nature,  1938,  141,  642 — 643). — Investigation  of  the 
y-ray  emission  of  C  bombarded  by  protons  shows  two 
resonances  at  approx.  470  and  560  kv.  For  560 -kv. 


protons,  the  y-ray  energy  is  7*4  m.e.v.,  and  this  peak 
must  be  ascribed  to  the  formation  of  stable  14N  from 
13C.  For  the  470 -kv.  protons  the  y-ray  energy 
observed  is  2*6  m.e.v.  and  the  peak  at  470  kv.  must 
be  attributed  to  the  formation  of  radioactive  13N 
from  12C.  L.  S.  T. 

y-Radiation  from  13N.  J.  R.  Richardson 
(Physical  Rev.,  1938,  [ii],  53,  610). — Distribution 
curves  for  the  photo-electrons  ejected  from  Pb  by  the 
y-radiation  from  13N  showed  two  groups  of  tracks. 
Results  indicate  2*5  quanta  of  0*5  m.e.v.  radiation 
per  quantum  of  0*3  m.e.v.  radiation,  or  0*8  quantum 
of  0*3  m.e.v.  radiation  for  every  positron  emitted  by 
13N.  A  Pb  radiator  is  more  sensitive  than  one  of 
low  at.  no.  in  the  low-energy  region.  A  similar 
investigation  of  the  radiation  from  clCu  and  from  a 
thin  source  of  13N  arranged  so  that  most  of  the 
positrons  were  annihilated  behind  the  Pb.  shield 
indicated  that  the  radiation  is  probably  nuclear  in 
origin.  Reaction  mechanisms  are  discussed. 

N.  M.  B. 

Shape  of  the  p-ray  spectrum  of  32P.  E.  M. 
Lyman  (Physical  Rev.,  1936,  [ii],  50,  385). 

L.  S.  T. 

Radioactivity  induced  by  neutrons  in  ruthen¬ 
ium.  H.  de  Vries  and  J.  Veldkamp  (Physica, 
1938,  5,  249 — 256). — Periods  of  45  sec.  and  4  min. 
induced  by  slow  and  fast  neutrons  (cf.  Kurtschatow, 
A.,  1935,  1050)  are  due  to  Rh  present  as  impurity. 
With  slow  neutrons  periods  of  4  hr.,  20  hr.,  and  45 
days  are  also  found;  they  are  ascribed  to  103Ru, 
105Ru,  and  105Rh,  respectively,  the  last  giving  rise  to  a 
chain  reaction.  The  39-hr.  period  observed  with 
deuteron  bombardment  (Livingood,  A.,  1936,  1315) 
is  probably  due  to  the  20-hr.  period  with  another 
deuteron- induced  period  superimposed.  The  20-min. 
and  4-hr.  periods  induced  by  fast  neutrons  (A.,  1937, 
I,  490)  are  confirmed.  These  results  are  discussed 
in  relation  to  an  isotope  diagram  for  elements  44 — 49. 
Relations  between  the  decay  curve  and  the  decay 
consts.  for  elements  forming  a  chain  process  are 
discussed ;  it  is  shown  that  when  >  2x2,  the  simple 
exponentials  into  which  the  decay  curve  can  be 
resolved  have  an  extrapolated  intensity  ratio  of 
(Xx  —  2x2)  :  X2.  A.  J.  E,  W. 

Isomerides  of  radio-indium.  M.  L.  Pool 
(Physical  Rev.,  1938,  [ii],  53,  611—612 ;  cf.  A.,  1937, 
I,  594). — Available  data  are  used  to  calculate  the 
branching  ratios  for  the  periods  involved.  The 
abundance  ratio  115In  :  113In  is  21*2.  112In#is  an 
isomeric  nucleus  having  two  decay  periods,  72  sec. 
and  4*1  hr.,  and  abundance  ratio  approx.  2*0. 
Mechanisms  are  discussed.  N.  M.  B. 

Electron  capture  and  internal  conversion  in 
67 Ga.  L.  W.  Alvarez  (Physical  Rev.,  1938,  [ii], 
53,  606 ;  cf.  A.,  1937, 1,  487). — Evidence  is  given  that 
67 Ga  transforms  into  67Zn  by  electron  capture  and  then 
emits  a  K  X-ray  quantum  in  half  of  the  cases.  The 
excited  state  of  the  G7Zn  then  emits  either  or  both  a 
100  kv.  and  a  0*2 — 0*3  m.e.v.  y- ray  quantum,  the 
100  kv.  line  being  highly  internally  converted. 
Finally  another  0*5  quantum  of  Zn  K  radiation  is 
emitted.  N.  M.  B. 
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Radioelement  of  period  3*5  hours  formed  in 
uranium  irradiated  by  neutrons,  (Mme.)  I. 
Curie  and  P.  Savitch  (Compt.  rend.,  1938,  206, 
906—908  ;  cf.  A.,  1937,  I,  423).— The  element,  which 
is  formed  directly  from  U  by  slow  or  fast  neutron 
bombardment,  is  not  an  isotope  of  Th  (cf.  A.,  1938,  1, 
9),  as  it  can  be  separated  from  U-Y  with  La.  The 
chemical  properties  -  indicate  that  it  is  either  an 
isotope  of  Ac,  or  a  new  trans-uranian  element.  The 
saturation  intensity  is  about  a  quarter  of  that  of  the 
element  of  period  16  min.  formed  under  similar 
conditions.  A.  J.  E.  W. 

Radioactivity  induced  in  the  rare-earth  ele¬ 
ments  by  fast  neutrons.  M.  L.  Pool  and  L.  L. 
Quill  (Physical  Rev.,  1938,  [ii],  53,  437—446).— 
All  the  rare-earth  elements  (except  11,  Tm,  and  Lu) 
were  bombarded  with  slow  neutrons  and  with  fast 
neutrons  obtained  from  the  Li  -f-  D  reaction.  The 
following  periods  for  electron  emission  were  observed  : 
140La  31  hr.,  142Pr  19  hr.,  147Nd  84  hr.,  149Nd  2*0  hr., 
151Nd  21  min.,  144I1  12*5  hr.,  151Sm  21  min.,  153Sm 
46  hr.,  152Eu  9*2  hr.,  160Tb  3*3  hr.,  165Dy  2*5  hr., 
16iHo  47  min.,  1GGHo  30  hr.,  1G9Er  12  hr.,  171Er  5*1  hr., 
and  the  following  for  positron  emission:  139Ce  2*1 
min.,  140Pr  3.5  min.,  150Eu  27  hr.,  158Tb  3*6  min., 
15&Dy  2*2  min.,  1C5Er  1*1  min.  There  is  evidence  of 
two  isomeric  isotopes,  169Gd  3*5  min.  and  17  hr.,  and 
17oYb  2*1  hr.  and  14  hr.  Radioactivity  data  indicate 
four  new  stable  isotopes  :  152Gd,  160I)y,  1G4Er,  and 
l70Yb.  N.  M.  B. 

Proton-induced  radioactivities.  L.  A.  Du 
Bridge,  S.  W.  Barnes,  J.  H.  Buck,  and  C.  Y.  Stratn 
(Physical  Rev.,  1938,  [ii],  53,  447 — 453). — Previous 
reports  (cf.  A.,  1937,  I,  438)  are  summarised  and 
extended  by  tabulated  results  and  discussion  of  the 
radioactivities  produced  by  4  m.e.v.  protons  in  targets 
of  N,  0,  Ca,  Cr,  Co,  Zn,  Se,  Mo,  Pd,  Cd,  and  In,  with 
a  detailed  study  in  the  case  of  0,  Z11,  and  Se. 

N.  M.  B. 

Concentration  of  radiohalides  and  failure  to 
observe  y-rays  from  128I.  A.  Roberts  and  J.  W. 
Irvine,  jun.  (Physical  Rev.,  1938,  [ii],  53,  609). — 
There  is  evidence  of  <0-1  y-ray  of  energy  0*5  m.e.v., 
per  (3-ray.  A  rapid  and  convenient  modification  of 
d’Agostino’s  method  of  concentrating  radioactive  I 
and  Br  is  described.  N.  M.  B. 

Nuclear  energy  sources  and  stellar  evolution. 
G.  Gamow  (Physical  Rev.,  1938,  [ii],  53,  595—604).— 
Mathematical.  N.  M.  B. 

Rate  of  selective  thermonuclear  reactions.  G. 
Gamow  and  E.  Teller  (Physical  Rev.,  1938,  [ii],  53, 
608 — 609  ;  cf.  preceding  abstract). — Mathematical. 

N.  M.  B. 

Statistical  theory  of  nuclear  collisions.  L. 

Goldstein  (J,  Phys.  Radium,  1938,  [vii],  9,  96 — 
104).— Theoretical.  W.  R.  A. 

Electromagnetic  properties  of  nuclear  sys¬ 
tems.  W.  E.  Lamb,  jun.,  and  L.  I.  Schiff  (Physical 
Rev.,  1938,  [ii],  53,  651 — 661). — Mathematical. 

N.  M.  B. 

Heavy  (3-rays?  G.  E.  M.  Jauncey  (Physical 
Rev.,  1938,  [ii],  53,  669). — A  discussion  of  the  nature 


and  properties  of  scattered  (3-ravs  previously  reported 
(cf.  A.,  1938,  I,  168,  169).  *  N.  M.  B. 

Absorption  of  high-energy  electrons.  III. 

A.  J.  Ruhlic;  and  H.  R.  Crane  (Physical  Rev.,  1938, 
[ii],  53,  618 — 621 ;  cf.  A.,  1937,  I,  594). — Losses  in 
Pb  of  electrons  with  energies  above  and  below  the 
range  2 — 11  m.e.v.  were  measured.  For  the  high- 
energy  group  (5 — -15  m.e.v.)  the  electrons  and  positrons 
produced  by  the  Li  +  XH  y-radiation  were  used.  The 
vals.  found  are  about  50%  >  the  calc,  losses  due  to 
ionisation  and  radiation,  but  are  in  good  accord  with 
previous  experimental  vals.  N.  M.  B. 

Nature  of  the  heavy  electron,  I.  M.  Freeman 
(Physical  Rev.,  1938,  [ii],  53,  606—607 ;  cf.  A.,  1938, 
I,  115). — Mathematical.  It  is  suggested  that  the 
“  new  **  particle  is  137  times  as  heavy  as  a  normal 
electron.  N.  M.  B. 

The  heavy  electron.  J.  L.  Destouches  (Compt. 
rend.,  1938,  206, 1095 — 1097). — The  mass  of  the  heav}r 
electron  is  given  as  about  230  times  that  of  the 
normal  electron.  II.  J.  E. 

Heavy  electrons  in  cosmic  rays.  E.  J.  Wil¬ 
liams  and  E.  Pickup  (Nature,  1938,  141,  684 — 
685;  cf.  A.,  1937,  I,  390). — Additional  evidence  for 
the  existence  of  particles  of  mass  between  that  of  the 
electron  and  proton  is  given.  Four  curved  tracks 
obtained  in  a  Wilson  chamber  using  magnetic  fields 
of  1000  and  2200  gauss  indicate  that  the  mass  of  the 
new  particle  is  nearly  200  times  that  of  the  electron. 

L.  S.  T. 

Hard  cosmic-ray  showers.  K.  Schmeiser  and 
W.  Botiie  (Ann.  Physik,  1938,  [v],  32,  161 — 177 ; 
cf.  A.,  1938,  I,  57).  0.  D.  S. 

Properties  of  the  penetrating  component  of 
cosmic  radiation,  (Mme.)  T.  Grivet-Meyer 
(Compt.  rend.,  1938,  206,  833 — 835). — Measurements 
of  the  total  vertical  intensity,  the  intensity  of  the  hard 

Lr  3 

component,  and  no.  of  cosmic  showers,  made  under 
different  conditions  of  screening,  are  described,  and 
the  variation  of  these  factors  is  discussed.  The 
results  are  in  accord  with  the  theory  that  the  penetrat¬ 
ing  component  consists  of  heavy  particles  of  varying 
masses  (A.,  1938,  1,  224).  A.  J.  E.  W. 

Penetrating  component  of  cosmic  radiation. 
H.  J.  Bhabha  (Proc.  Roy.  Soc.,  1938,  A,  164,  257 — 
294), — Analysis  of  the  experimental  data  suggests 
that  they  are  best  explained  by  assuming  the  penetrat¬ 
ing  component  to  consist  of  particles  with  masses 
between  those  of  the  electron  and  the  proton.  The 
implications  of  this  assumption  are  discussed. 

G.  D.  P. 

Penetrating  component  of  cosmic  radiation. 
R.  M.  Langer  (Physical  Rev.,  1938,  [ii],  53,  494 — 
495;  cf.  Bowen,  A.,  1938,  I,  171). — A  review  of 
available  data  supports  the  hypothesis  that  there  are, 
in  secondary  cosmic  radiation,  electrons  of  the  usual 
mass,  of  much  greater  mass,  and  of  intermediate  mass. 
The  treatment  of  electronic  mass  as  a  quantised 
parameter  is  examined.  N.  M.  B. 

Remarkable  ultra-ray  shower.  H.  Maier- 
Leibnitz  (Naturwiss.,  1938,  26,  217 — 218). — A  photo¬ 
graph  of  a  “  hard  ”  ultra-ray  shower  is  given. 
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Latitude  effect  of  the  soft  component  of  cosmic 
rays.  B.  Gross  (Physical  Rev.,  1938,  [ii],  53,  607), 
— Mathematical.  The  latitude  effect  of  the  high- 
altitude  part  of  the  absorption  curve  is  evaluated. 

N.  M.  B. 

Cosmic  rays  and  the  aurora  of  Jan.  25-26th, 
1938.  Y.  P.  Hess,  R.  Steinmaurer,  and  A.  Dem- 
melmair  (Nature,  1938, 141,  686—687).  L.  S.  T. 

Intensity  of  primary  cosmic  radiation  and  its 
energy  distribution.  T.  H.  Johnson  (Physical 
Rev.,  1938,  [ii],  53,  499—501 ;  cf.  A.,  1938, 1,  171). — 
The  no.  of  primary  cosmic  rays  incident  on  one 
horizontal  sq.  cm.  at  the  top  of  the  atm.  is  calc. 
There  is  evidence  of  a  low  energy  limit  at  4*4  x  10°  v. 
The  no.  of  primary  rays  increases  from  0  03  at  the 
equator  to  0*36  per  sq.  cm.  per  sec.  at  latitudes  above 
45°.  The  total  cosmic-ray  current  to  the  earth  is 
8  X  1017  rays  per  sec.,  or  0*13  amp.  N.  M.  B. 

Investigation  of  the  Bhabha-Heitler  theory  of 
shower  formation  by  cosmic  rays  for  the  case  of 
coal.  A.  Valk6  (Helv.  Phys.  Acta,  1938,  11,  59 — 
86;  cf.  A.,  1937,  I,  440). — The  variation  with  thick¬ 
ness  of  the  no.  of  showers  produced  in  coal  has  been 
investigated  and  the  absorption  of  the  secondary  rays 
from  coal  and  Pb  measured.  The  max.  no.  of  showers 
in  coal  is  produced  at  about  SO  cm.  thickness,  in 
agreement  with  the  Bhabha-Heitler  theory.  For 
the  thickness  of  max.  intensity,  the  absorption  coeff. 
of  secondary  rays  from  coal  is  <  that  of  Pb  secondaries 
and  is  const.  The  absorption  coeff.  of  Pb  secondaries 
decreases  with  increasing  thickness  of  the  absorption 
layer  up  to  about  1*5  cm.  Pb,  when  it  becomes  equal 
to  that  of  the  coal  secondaries.  This  result  agrees 
with  the  Bhabha-Heitler  theory.  0.  D.  S. 

Cosmic-ray  ionisation  in  the  neighbourhood 
of  a  lead  block.  E,  G.  Schneider  (Physical  Rev., 
193S,  [ii],  53,  615 — 617). — An  analysis  of  2500 
stereoscopic  photographs  of  electron  tracks  shows 
that  about  75%  of  the  ionisation  is  due  to  single 
particles,  20%  to  photon-produced  pairs,  and  5%  to 
secondaries  ejected  by  particles.  N.  M.  B. 

Atomic  hydrogen.  K.  S.  Bagdasarjan  (Uspcch. 
Chira.,  1936,  5,  39 — 65). — A  review.  Ch.  Abs.  (e) 

Electricity  and  the  nucleus  of  atoms.  M.  be 
Broglie  (Nuovo  Cim.,  1937,  14,  439 — 144). — A 
survey  of  the  constitution  of  at.  nuclei.  0.  J.  W. 

Recent  models  of  the  structure  of  the  atomic 
nucleus.  C.  F.  von  Weizsacker  (Naturwiss.,  1938, 
26,  209—217,  225— 230).— A  review.  A.  J.  M. 

Quantum  of  action  and  the  atomic  nucleus. 
N.  Bohr  (Ann.  Physik,  193S,  [v],  32,  5 — 19). — A 
survey  of  the  quantum  theory  of  heavy  nuclei. 

0.  D.  S. 

Self-consistent  field  for  iron.  M.  F.  Manning 
and  L.  Goldberg  (Physical  Rev.,  193S,  [ii],  53,  662— 
667). — The  results  of  self-consistent  field  calculations 
for  the  configuration  of  Fe  are  reported,  A 
brief  discussion  of  the  relation  of  the  results  to 
spectroscopy  and  to  Slater's  theory  of  ferromagnetism 
is  given.  N.  M.  B. 

Self-consistent  field  with  exchange  for  calcium. 
D.  R.  Haetree  and  W.  Hartree  (Proc.  Roy.  Soc., 


1938,  A,  164,  167 — 191). — The  results  of  calculations 
for  Caf+  are  tabulated.  Fock's  equation  is  solved 
for  the  (4s),  (4p),  and  (3d)  states  of  Ca+  and  the  (4s)2, 
(4s)(4^)3P,  and  states  of  neutral  Ca.  Energy  vals. 
of  these  are  compared  with  those  observed.  Trans¬ 
ition  probabilities  of  lines  of  astrophysical  interest 
are  calc.  G.  D.  P. 

Screening  numbers  and  transitions  between 
the  multiplets  of  the  ground  term  of  the  rare- 
earth  ions.  H.  Gobrecht  (Ann.  Physik,  1938,  [v], 
31,  755 — 760). — Theoretical.  The  multiplet  struc¬ 
tures,  as  determined  from  fluorescence  and  infra-red 
absorption  measurements,  are  given  for  the  ground 
terms  of  the  rare-earth  ions  from  Ce^+  to  Yb~++, 
and  screening  nos.  are  deduced.  0.  D.  S. 

Structure  of  heavy  elementary  particles.  G. 
Beck  (Nature,  1938, 141,  609). — Theoretical. 

L.  S.  T. 

Penetrability  of  a  simple  type  of  potential 
barrier.  F.  G.  Hoyt  (Physical  Rev.,  1938,  [ii], 
53,  673). — Mathematical.  For  possible  use  in  nuclear 
radii  calculations,  the  transmission  coeff.  is  expressed 
exactly  in  terms  of  known  functions  and  applies  to  a 
potential  barrier  which  is  the  negative  of  the  Kratzer 
potential  joined  to  a  square  well  near  the  origin. 

N.  M.  B. 

Heating  of  crystals  by  the  Kossel  effect.  M. 
von  Lade  (Physikal.  Z.,  1938,  39,  339 — 343). — 
Mathematical.  The  stationary  temp,  distribution  in 
a  cylindrical  anticathode,  taking  into  account  the 
depth  of  penetration  of  electrons,  is  calc.  A.  J.  M. 

Chemical  composition  and  internal  structure 
of  stars.  H.  Haffner  (Naturwiss.,  1938,  26,  164 — 
168). — A  review  of  papers  given  at  a  conference  at 
Gottingen  in  Jan.,  1938,  dealing  with  the  Vogt- 
Russell  law,  and  deviations  from  it,  the  abundance  of 
elements  in  stars,  and  solar  radiation  in  the  Lyman 
region.  A.  J.  M. 

Geometrical  structure  of  space  and  electronic 
atmospheres.  G.  Fournier  (Compt.  rend.,  1938, 
206,  1097—1099).  H.  J.  E. 

Form  of  the  solutions  of  the  Dirac  equations, 
and  of  the  equations  of  the  photon.  G.  Petiau 
(Compt.  rend.,  193S,  206,  991 — 993). — Mathematical. 

^  A.  J.  E.  W. 

Artificial  boundary  conditions  in  the  Kepler 
problem.  A.  Sommerfeld  and  H.  Welker  (Ann. 
Physik,  1938,  [v],  32,  56 — 65). — Mathematical.  The 
Kepler  problem  is  solved  for  the  case  in  which  a 
boundary  is  imposed,  as  by  a  steep  potential  barrier, 
and  the  ground  states  of  the  confined  H  atom  are 
determined.  0.  D.  S. 

Critical  velocity  principle  in  the  material¬ 
isation  of  the  photon.  S.  A.  de  Mayolo  (Compt. 
rend.,  193S,  206,  988—990;  cf.  A.,  1937,  I,  492).— 
Theoretical.  A.  J.  E.  W. 

Change  and  exchange  of  rest  mass  of  ele¬ 
mentary  particles  during  collisions.  F.  Zwicky 
(Physical  Rev.,  1938,  [ii],  53,  611 ;  cf.  A.,  1938,  I, 
172). — Mathematical.  N,  M.  B. 

X  particle.  A.  Bramley  (Science,  1938,  87, 
2S1 — 282). — A  summary  of  the  properties  of  the  new 
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particle,  which  has  the  same  charge  as  an  electron 
but  a  spin  >»£,  to  be  expected  on  the  basis  of  the 
Dirac  theory.  L.  S.  T. 

Rate  of  an  atomic  clock  in  motion.  H.  E. 
Ives  (Nature,  1938,  141,  551). — Using  an  improved 
canal-ray  tube  of  the  Dempster  typo  and  a  diffraction 
grating  of  15,000  lines  to  the  inch,  a  displacement  of 
H  lines  of  approx.  0*05  A.  towards  the  red,  which  is 
independent  of  the  orientation  of  the  apparatus,  has 
been  observed.  This  positive  effect  confirms  the 
Larmor-Lorentz  theory  of  the  relation  between  matter 
and  the  luminiferous  jet  her.  L.  S.  T. 

Collision  between  a  high-energy  neutron  and  a 
proton,  treated  by  the  Born  approximation 
method.  T.  Kahan  (Compt.  rend.,  1938,  206, 
742 — 744). — Mathematical.  A.  J.  E.  W. 

Transmutation  function  for  deuterons.  P.  L. 
Kapur  (Proc.  Roy.  Soc.,  1937,  A,  163,  553—568).— 
The  results  of  a  theoretical  investigation  are  com¬ 
pared  with  experiments  on  Cu.  Fair  agreement  is 
obtained  when  the  binding  energy  of  the  deuteron  is 
taken  to  be  2*25  mv.  G.  D.  P. 

Magnetism  and  the  vibratory  electron.  E. 
T.  Jones  (Phil.  Mag.,  1938,  [vii],  25,  682—693).— 
Theoretical.  H.  J.  E. 

Magnetic  moments  of  «Li,  £Li,  and  ”F.  I.  I. 
Rabi,  S.  Millman,  P.  Kitsch,  and  J.  R.  Zacharias 
(Physical  Rev.,  1938,  [ii],  53,  495). — The  vals. 
measured  by  the  mol.  beam  method  (cf.  A.,  193S,  I, 
172)  aro  0*823db0  005,  3-265±0-016,  and  2*635± 
0*014  nuclear  magnetons,  respectively.  Results  are 
compared  with  available  data  of  other  investigators. 

N.  M.  B. 

Nuclear  magnetic  moments.  D.  R.  Inglis 
(Physical  Rev.,  1938,  [ii],  53,  470— 474).— The 
separability  of  the  orbital  and  spin  moments  of 
protons  and  neutrons  is  discussed.  N.  M.  B. 

Fine  structure  of  the  nuclear  ground  level  of 
7Li.  G.  Breit  and  J.  R:  Steiin  (Physical  Rev., 
1938,  [ii],  53,  459 — 469). — Calculations  are  made  of 
the  fine  structure  of  the  ground  level  of  the  7Li 
nucleus  to  throw  light  on  the  form  of  the  interaction 
energy  between  pairs  of  nuclear  particles  and  show 
how,  with  approx,  assumptions  about  the  wave 
function,  adjustable  parameters  should  be  chosen  to 
agree  with  observed  fine  structure.  A  general  rule 
simplifying  the  calculation  of  the  spin-orbit  inter¬ 
action  with  a  closed  shell  is  developed  for  interactions 
between  pairs  of  particles.  An  examination  of  con¬ 
siderations  affecting  the  choice  of  parameters 
emphasises  that  at  present  the  calculations  are  onlv 
qual.  N.  M.  B. 

Positive  column  of  a  mercury  arc.  (A)  Emis¬ 
sion  of  radiation.  (B)  Mechanism  in  mercury 
vapour  at  intermediate  pressures.  B.  T.  Barnes 
and  E.  Q.  Adams  (Physical  Rev.,  193S,  [ii],  53,  545— 
556,  556 — 563;  cf.  A.,  1935,  272). — (a)  Intensities, 
corr.  for  absorption,  of  the  principal  lines  of  XX  2259 — 
11,289  are  given  for  4-amp.  Hg  arcs  operated  at  0*03, 
20,  450,  and  500  mm.  v.p.  Intensity  data  are  plotted 
on  the  basis  of  two  alternative  theories  of  arc 
mechanism  and  the  results  discussed. 


(b)  Calculations  based  on  the  radiant  intensity  for 
the  principal  spectral  lines  of  4-amp,  Hg  arcs  at  450 
and  500  mm.  pressure  indicate,  for  low  quantum 
states,  a  dynamic  equilibrium  with  electrons  at 
approx.  6000°  K.,  the  temp,  indicated  by  the  abs. 
intensity  for  three  reversed  lines.  For  higher 
quantum  states,  differing  only  in  total  quantum  no., 
there  appears  to  be  a  tendency  towards  Boltzmann 
equilibrium  due  to  collisions  with  normal  atoms  at 
~2500°  K.,  the  temp.  calc,  from  the  heat  balance  by 
Langmuir’s  theory  of  conduction  and  convection  in 
gases.  This  agrees  with  predictions  from  the  principle 
of  spectroscopic  stability.  N.  M.  B. 

Multiple  states  in  the  high-pressure  discharge. 
C.  G.  Suits  (Physical  Rev.,  1938,  [ii],  53,  609).— 
Data  are  reported  for  a  normal  arc  state  I  and  glow 
states  II  and  HI  in  H2  at  1  atm.  pressure  and  pure 
C  electrodes.  The  transitions  I  ->  II  and  II  ->  III 
are  accompanied  by  changes  in  total  voltage  of  96 
and  130  v.,  respectively.  Photographs  show  that 
I  is  a  highly  luminous  column,  II  is  a  less  intense 
striated  discharge  with  a  well-developed  cathode 
dark  space,  and  III  has  the  same  column  as  II  but  the 
dark  space  is  replaced  by  an  intense  glow  from  which 
streamers  emanate,  Evidenco  of  additional  states 
with  W  and  with  Cu  electrodes  was  found. 

N.  M.  B. 

Oxidation  in  arc  cathodes.  0.  G.  Suits  and 
J.  P.  Hocker  (Physical  Rev.,  1938,  [ii],  53,  670; 
cf.  preceding  abstract). — Evidence  is  reviewed  which 
shows  that  with  “  cleaned  ”  electrodes  in  02-free 
gases,  the  arc  form  cannot  occur  in  low  current  ranges, 
a  striated  glow  being  obtained.  With  greater  currents 
an  incipient  discharge  tends  to  take  a  long  path  to 
uncleaned  parts  of  the  electrode  or  to  the  oxidised 
magnetic  pole  pieces.  Arc  stability  and  interpret¬ 
ations  are  discussed.  N.  M.  B. 

Spectrum  of  tervalent  thulium.  H.  Gobrecht 
(Ann.  Plxysik,  1938,  [v],  31,  600 — 608). — The  ab¬ 
sorption  spectrum  of  Tm^SOJjj,  8HsO  and  the 
emission  spectrum  of  Tm  phosphors  have  been 
measured  and  analysed.  Frequencies  of  the  centres 
of  the  groups  are  tabulated.  O.  D.  S. 

Fluorescence  and  absorption  spectra  of  Pr L  ^ 
and  Euiff.  I.  Energy  states  of  Pr  rU  H. 
Lange  (Ann.  Phvsik,  1938,  [v],  31,  609 — 619). — 
The  method  of  Slater  (A.,  1930,  126)  is  applied  to  the 
analysis  of  the  spectra  of  Pr  -  * .  The  analysis  of 
Gobrecht  (A.,  1938, 1,  119)  is  confirmed  and  extended. 

O.  D.  S, 

Spectra  of  the  monoxides  of  cerium  and 
praseodymium.  W.  W.  Watson  (Physical  Rev., 
1938,  [ii],  53,  639— 642).— Vibrational  quantum 

assignments  are  given  for  five  sparsely  developed 
emission  band  systems  of  CeO  and  one  of  PrO,  and 
comparison  is  made  with  two  GdO  systems  and  one 
LuO  system.  Reasons  for  incomplete  or  absent  rare- 
earth  oxide  band  systems  are  discussed.  Fairly 
intense  systems  seem  to  exist  only  for  those  rare 
earths  having  a  d  electron  in  their  normal  con¬ 
figuration.  N.  M.  B. 

Band  system  of  antimony  nitride.  (Miss) 
N.  H.  Coy  and  H.  Sponer  (Physical  Rev.,  1938,  [ii], 
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53,  495). — A  new  band  system  extending  from 
2890  A.  to  longer  XX  and  degraded  towards  the  red 
has  been  photographed  in  a  discharge  through  a 
mixture  of  N2  and  Sb  vapour.  The  system  shows  the 
same  intensity  distribution  as  the  band  spectra  of 
PN  and  AsN.  N.  M.  B. 

Band  spectrum  of  indium  hydride .  B.  Grund- 
strom  (Nature,  1938,  141,  555). — Details  of  tho 
spect  rum  of  InH,  obtained  in  the  region  5600—8500  a. 
from  an  arc  between  electrodes  of  In  and  C  in  II2  at 
high  pressure,  are  given.  Some  bands  also  appear  in 
tho  red  and  infra-red.  Rotational  consts.  are 
recorded.  L.  S.  T. 

Ultra-violet  emission  spectrum  of  the  slow 
thermal  dissociation  of  sodium  azide.  R.  Audij- 
bert  (Compt.  rend.,  1938,  206,  748 — 750). — The 
emission  spectrum  of  NaN3  undergoing  decomp,  at 
>365°  has  been  investigated  between  1890  and 
2800  a.,  using  a  quartz  prism  monochromator  and  a 
Cul  photon  counter.  The  observed  bands  coincide 
with  those  for  AgN3  (A.,  1937,  I,  493),  although  the 
energy  of  activation  for  the  decomp,  of  NaN3  above 
305°  (23 — 25  kg. -cal.)  is  that  for  AgN3  at  the  temp, 
used  (46 — 48  kg.-cal.).  The  bands,  which  are 
probably  due  to  transitions  in  the  N2  mol.,  are  likely 
to  occur  with  all  azides.  A.  J.  E.  W. 

Absorption  spectra  of  some  metallic  salts  at 
higher  temperatures.  Y.  Shibata  and  T.  Nakai 
(J.  Chem.  Soc.  Japan,  1936,  57,  166— 172).— The 
absorption  spectra  of  OOom-CO(NHo).,  solutions  of 
CrCl3,6H.O,  [Cr{CO(NHoWelCls,  CoCl2X>H00, 
NiCl2,6H20,  CuCL>,2H,0,“  CuS04,5H20,  and 
U0o(N03)2,6H20  were  studied  at  145 — 150°.  The 
two  Cr  salts  have  approx,  tho  same  absorption.  The 
Ni  salt  gave  the  same  absorption  as  its  EtOH  solution 
at  a  lower  temp.  The  U  salt  showed  11  absorption 
bands.  Ch.  Abs.  (c) 

Optical  and  photochemical  study  of  cuprous 
halide  vapours.  J.  Terrien  (Ann.  Physique,  1938, 
[xi],  9,  477 — 538). — The  polymerised  vapours  of 
Cu2C12,  Cil> Br2,  and  Cu2I2  have  similar  properties; 
they  show  continuous  absorption  of  short  XX  in  the 
ultra-violet,  and  tho  absorption  extends  to  longer 
XX  with  rise  of  temp,  and  pressure.  In  the  case 
of  Cu2C12  it  reaches  a  max.  around  2230  a.,  and 
a  study  of  the  fluorescence  shows  that  the  radiation 
absorbed  in  this  region  induces  dissociation  into  two 
CuCl  ions,  one  of  which  is  excited  and  emits  bands 
in  fluorescence  characteristic  of  CuCl.  The  fluor¬ 
escence  spectrum  includes  the  Cu  doublet  XX  3247 — • 
3274  due  to  the  expulsion,  in  a  second  mode  of 
dissociation,  of  Cu  from  the  Cu2X2  mol.  followed  by 
an  optical  resonance  characteristic"  of  these  moment¬ 
arily  liberated  atoms.  The  velocity  of  these  atoms 
at  the  moment  of  photodissociation,  and  the  ultra¬ 
violet  X  limit  of  each  mode  of  dissociation,  have  been 
determined.  The  dissociation  energy  of  each  mode 
agrees  with  the  val.  calc,  thermochemically.  The 
band  spectrum  of  CuCl,  for  which  only  tho  vibrational 
structure  was  known,  has  been  obtained  with  strong 
intensity  by  a  discharge  in  Cu2C12  vapour,  and 
photographed  with  high  dispersion.  “The  rotational 
structure  has  been  investigated  and  the  bands  of 


four  isotopic  CuCl  mols.  have  been  separated  and 
identified.  N.  M.  B. 

Polarisation  of  the  absorption  lines  of  single 
crystals  of  rare-earth  salts.  K.  S.  Krishnax  and 
D.  C.  Chakrabarty  (J.  Chem.  Physics,  1938,  6,  224 — 
225). — Pro m  a  study  of  the  absorption  spectra  of 
rare-earth  salts  of  the  type  M2(S04)3,SH20  Spedding 
concluded  that  the  rare-earth  ions  should  have  cubic 
symmetry.  Many  of  these  crystals  are  magnetically 
anisotropic,  indicating  deviation  from  cubic  sym¬ 
metry.  The  absorption  spectra  of  Pr2(S04)3,SH20 
and  Nd2(S04)3,SH20  in  polarised  light  have  been 
examined  and  the  results  indicate  deviation  from 
cubic  symmetry.  W.  R.  A. 

Visible  radiation  of  pure  liquids  under  the 
action  of  fast  electrons.  P.  A.  Tscherenkov 
(Bull.  Acad.  Sci.  U.R.S.S.,  1937,  Ser.  Phys.,  455— 
492;  cf.  A.,  1937,  I,  220,  546). — Fast  electrons 
passing  through  pure  liquids  cause  a  weak  visible 
radiation  with  anomalous  polarisation.  The  spec¬ 
trum  of  the  radiation  is  continuous  and  extends  into 
the  far  ultra-violet.  The  energy  distribution  of  the 
spectrum  increases  with  decreasing  X.  The  radiation 
is  asymmetric  and  is  propagated  in  the  direction  of  the 
beam  of  electrons,  but.  the  max.  radiation  is  at  a 
definite  angle  with  the  direction  of  tho  electrons 
related  to  the  n  of  the  liquid.  The  results  are  in 
agreement  with  the  theory  of  Frank  ct  al.  (A.,  1937, 
I,  220).  A.  J.  M. 

Wave-length  of  radiation  emitted  by  electrified 
dielectrics  ;  its  theoretical  interpretation.  F. 
Perrier  (Compt.  rend.,  1938,  206,  831 — 833;  cf.  A., 

1937,  I,  346;  1938,  I,  119). — The  absorption  coeff. 

of  celluloid  for  the  radiation  emitted  by  electrified 
amber,  ebonite,  and  S  has  been  measured ;  the  results 
indicate  that  the  radiation  has  a  X  of  the  order  of 
10  a.  It  is  postulated  that  the  frequency  of  the 
emitted  radiation  is  oc  the  p.d.  between  the  faces  of 
the  dielectric.  A.  J.  E.  W. 

Electron  spectra  of  polyatomic  molecules.  I. 
The  Franck-Condon  principle.  F.  Duschinski 
(J.  Phys.  Chem.  Russ.,  193S,  11,  112 — 123). — 
Theoretical.  J.  J.  B. 

Effect  of  position  of  substituents  on  the  ultra¬ 
violet  absorption  of  the  benzene  chromophore. 
III.  M.  Pestemer  and  H.  Flaschka  (Monatsh., 

1938,  71,  325—332;  cf.  A.,  1937,  I,  494).— The 
behaviour  of  the  C6H6  nucleus  as  a  chromophore  when 
conjugated  with  an  atom  (I)  or  an  ion  (0"  or  S03~) 
has  been  investigated.  Tho  absorption  curves  in  the 
ultra-violet  of  the  following  substances  were  deter¬ 
mined  :  o-,  ?»-,  and  p-C6H4I*NH2,  PhOH,  o-,  ?n~,  and 
p-NHo,C6H4-OH,  PhS03Na,  and  o-f  m-,  and 
P-NH;*C6H4‘S03H,  in  x-NaOH,  x-H2S04,  and  H20. 
Two  bands  occur  in  the  absorption  spectra,  one  of 
lower  X  (A)  and  one  of  higher  X  (JS).  Both  bands  of 
the  unsubstituted  parent  substances  (Phi,  PhS03Na, 
PhOH)  are  displaced  to  lower  frequencies  on  intro¬ 
duction  of  NH2.  The  band  B  is  affected  most  strongly 
when  the  substitution  is  p,  and  least  when  it  is  o. 
The  addition  of  excess  of  acid  to  the  solvent  causes  the 
effect  of  the  introduced  NH,  to  disappear. 

A.  J.  M. 
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Secular  equation  for  molecular  vibrations. 
E.  B.  Wilson,  jun.,  and  B.  L.  Crawford,  jun.  (J. 
Chem.  Physics,  193S,  6,  223). — A  modification  of  the 
procedure  adopted  by  Redlich  and  Tompa  (A.,  1937, 
I,  445)  for  eliminating  the  six  zero  roots  of  the  secular 
equation  for  the  vibration  frequencies  of  an  N-at. 
mol.  is  discussed.  Other  methods  are  reviewed  and 
disadvantages  of  the  several  methods  are  discussed. 

W.  R.  A. 

Continuous  absorption  spectrum  of  methyl 
bromide  and  its  quantal  interpretation.  P. 

Pink  and  C.  F.  Goodeve  (Proc.  Roy.  Soc.,  1937,  A, 
163,  592 — 605). — The  extinction  coeff.  is  measured 
photographically  in  the  range  of  frequencies  34,000 
to  53,000  cm.4  A  theoretical  treatment,  previously* 
applied  to  the  bands  of  diat.  mols.,  is  extended  to 
interpret  the  band  of  MeBr.  The  extinction  coeff. 
curve  is  resolved  into  the  parts  arising  from  mols.  in 
various  vibrational  states.  G.  D.  P. 

Inner  rotation  and  normal  vibrations  of  ethane. 

I.  Infra-red  spectrum  and  the  normal  vibra¬ 
tions  of  ethane.  E.  BARTnoLOMft  and  J.  Karweil. 

II.  Inner  heat  of  rotation  of  ethane  between 
94°  and  150°  K.  W.  Huxsmann  (Z.  physikal.  Chem., 
1938,  B,  39,  1—22,  23—43;  cf.  A.,  1937,  I,  495).— 

I.  The  infra-red  absorption  spectrum  of  C2H6  has 
been  examined  over  the  frequenc\r  range  2000 — 3300 
cm.-1  and  is  accounted  for  on  the  basis  of  the  point- 
group  D 3/,.  New  vibrational  bands  are  recorded, 
involving  an  important  new  frequency  at  740  cm.-1 
The  view  that  fortuitous  resonance  occurs  between 
two  vibrational  states,  accounting  for  hindrance  of 
inner  rotation  {ibid.,  112),  is  probably  incorrect. 

II.  A  method  for  determining  the  thermal  conduct¬ 
ivity  of  gases  at  pressure  <  104*  mm.  is  described. 
Data  for  C2H6  at  <  95°  k.  are  not  in  accord  with  lit. 
or  theoretical  vals.  At  <140°  K.  a  sharp  decrease  of 
internal  heat  of  rotation  is  observed,  the  val.  reaching 
0-4  g.-cal.  per  g.-mol.  at  95°  K.  Possible  explan¬ 
ations  of  these  results  are  discussed.  The  entropy 
of  C2Hc  at  25°,  deduced  from  these  results,  is  com¬ 
pared  with  the  val.  calc,  from  other  data.  J.  W.  S. 

Near  infra-red  absorption  spectrum  of  sucrose 
crystals  in  polarised  light.  J.  W.  Ellis  and  (Miss) 

J.  Bath  (J.  Chem.  Physics,  1938,  6,  221 — 222). — 

The  absorption  spectrum  of  sucrose  crystals  in 
polarised dight  has  been  investigated  between  OS  and 
2*5  f x.  Bands  associated  with  CH  groups  and  with 
free  and  perturbed  OH  groups  have  been  identified. 
The  spectroscopic  evidence  supports  the  X-ray 
results  and  the  potentialities  of  the  method  in  the 
elucidation  of  the  structure  of  org.  mols.,  as  an 
adjunct  to  X-rays,  are  outlined.  W.  R.  A, 

Infra-red  absorption  spectrum  of  nickel  car¬ 
bonyl  vapour.  C.  R.  Bailey  and  R.  R.  Gordon 
(J.  Chem.  Physics,  1938,  6,  225). — Ni(CO)4  vapour 
has  been  examined  from  1  to  20  g.  The  results  favour 
the  tetrahedral  model  rather  than  the  plane  square 
model.  The  force  consts.  of  the  Ni-C  and  C-0 
bonds  are  2*35  and  17*35  X  105  djmes/cm.  approx. 

W.  R.  A. 

Rotational  transitions  associated  with  radi¬ 
ation  in  water  molecules  in  non-polar  solvents. 
J.  W.  Ellis  and  E.  L.  Kinsey  (Physical  Rev.,  193S, 


[ii],  53,  672;  cf.  A.,  1937,  I,  443). — A  preliminary 
report  is  made  of  the  extension  of  previous  investig¬ 
ations  on  absorption  bands  of  H20  in  CS2  in  the 
region  1 — 2  g.  to  H^O  in  CC14.  Similar  bands  are 
found  (cf.  A.,  1938,  l“  174).  N.  M.  B. 

Application  of  infra-red  absorption  spectra 
to  the  determination  of  the  position  of  the  ethyl  - 
enic  linking  in  an  aliphatic  carbon  chain.  P. 

Lambert  and  J.  Lecomte  (Compt.  rend.,  1938,  206, 
1007 — 1009;  cf.  A.,  1937,  I,  112,  394). — TJnsaturated 
aliphatic  hydrocarbons  with  branched  chains  give 
two  strong  absorption  bands  at  ~  850  and  890  cm.-1 ; 
with  unbranched  chains  these  bands  are  displaced  to 
910 — 920  and  9S0 — 990  cm.-1  if  the  CIC  linking  is  at 
the  end  of  the  chain,  or  to  910 — 920  and  950 — 960 
cm.-1  in  other  cases,  whilst  the  length  of  the  chain 
only  slightly  affects  the  position  of  the  bands.  The 
position  of  a  C.’C  linking  which  does  not  terminate  a 
chain  may  be  deduced  from  absorption  bands  in  the 
range  720 — 780  cm.-1;  thus  A^-heptene  gives  bands 
at  725  and  770  cm.4,  which  are  absent  with 
Ay-hcptene.  The  above  results  are  also  confirmed 
for  a  no.  of  compounds  containing  Br,  CN,  and  OH. 
The  observed  bands  are  due  to  the  C  chain  vibrating 
as  a  whole ;  the  existence  of  two  bands  in  each  case 
may  indicate  the  occurrence  of  two  forms  of  mol. 

A.  J.  E.  W. 

Raman  and  infra-red  spectra  of  chlorobromo- 
methanes.  H.  Volkringer,  J.  Lecomte,  and  A. 
Tciiakirian  (J.  Phys.  Radium,  1938,  [vii],  9,  105 — 
108). — The  Raman  and  infra-red  spectra  of  CCl3Br, 
CCl2Br2,  and  CClBr3  have  been  studied.  The  spectro¬ 
scopic  results  agree  with  a  tetrahedral  structure  for 
these  mols.  W.  R.  A. 

Modification  of  the  phosphorescence  of  a  zinc 
sulphide  semi-conductor  under  the  influence  of 
an  electric  current.  G.  DSchene  (J.  Phys.  Rad¬ 
ium,  193S,  [vii],  9,  109 — 119). — An  extension  of 
earlier  work  (cf.  A.,  193S,  I,  12).  W.  R.  A. 

Phosphorescence  and  phosphors.  A.  J.  Mee 
(Sci.  Progr.,  1936,  30,  635 — 643). — A  review. 

Ch.  Abs.  (e) 

Effect  of  temperature  on  the  Raman  spectrum 
of  liquid  carbon  tetrachloride.  Preliminary 
considerations.  R.  Ananthakrishnan  (Proc. 
Indian  Acad.  Sci.,  193S,  7,  A,  196— 207).— The 
Raman  spectrum  of  liquid  CC14  has  been  examined 
between  25°  and  200°.  The  degenerate  vibrations  at 
218,  314,  762,  and  790  cm.-1  and,  to  a  smaller  extent, 
the  symmetrical  vibration  at  459  cm.-1,  show  con¬ 
siderable  broadening  at  higher  temp.  The  sym¬ 
metrical  vibration  also  shows  a  small  diminution  in 
frequency  (2 — 3  wave  nos.)  at  higher  temp.  Contrary 
to  Placzek’s  theory,  rise  of  temp,  does  not  cause  any 
appreciable  increase  in  the  intensity  of  the  Stokes 
lines,  and  it  is  suggested  that  the  effect  of 
anharmonicity  of  the  nuclear  vibrations  and  the 
centrifugal  stretching  of  the  mol.  due  to  rotation  are 
responsible.  C.  R.  H. 

Raman  effect  in  sodium  nitrate.  P.  Patta- 
bhirama yy a  (Proc,  Indian  Acad.  Sci.,  1938,  7,  A, 
229 — 234). — Using  a  large  crystal  of  NaN03,  it  has 
been  shown  that  raising  the  temp,  to  280°  reduces 
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the  frequency  of  the  main  1069  cm.-1  lino  by  3 — I 
wave  nos.  Of  the  two  lattice  oscillations  at  185  and 
95  cm.-1,  the  former  is  more  intense  at  room  temp., 
the  latter  at  280°.  The  differences  suggest  a  release 
of  the  crystal  lattice  forces  at  high  temp,  without  any 
setting  in  of  a  free  rotation  of  N03'.  With  solutions 
of  NaN03,  the  principal  frequency  at  1069  cm.-1  due 
to  N03'  decreases  with  dilution,  and  the  730  cm.-1 
line  gains  in  intensity  when  compared  with  the  1400 
cm.-1  line.  In  solutions  the  pattern  due  to  N03' 
resembles  that  due  to  C03"  in  the  solid  state. 

C.  R.  H. 

Effect  of  oblique  refraction  at  the  prism  sur¬ 
faces  on  the  relative  intensities  of  Raman  lines. 
A.  V.  Rao  (Proe.  Indian  Acad.  Sci.,  1938,  7,  A, 
208 — 213). — The  effect  on  the  intensity  of  Raman 
lines  of  the  alteration  of  the  state  of  polarisation  of 
the  incident  beam  duo  to  passage  through  the 
instrument,  and  of  the  direction  of  illumination,  is 
discussed.  Well  polarised  lines  suffer  a  greater 
intensity  loss  than  unpolarised  lines  after  passing 
through  the  instrument.  Side  illumination  diminishes 
and  top  illumination  increases  the  intensity  of  well 
polarised  lines  in  relation  to  unpolarised  lines. 

C.  R.  H. 

Raman  effect.  LXXXII.  Nitrogen  com¬ 
pounds.  10.  (a- Amino-  and  a-hydroxy-propionic 
acid  and  their  esters.)  0.  Burkhard  and  L. 
Kahovec  (Monatsh.,  1938,  71,  333 — 345). — The 
Raman  spectra  of  NH2*CHMo-C02H  and  its  Me,  Et, 
Pr^,  and  Bu  esters,  NMo2‘CHMe*C02H  and  its  Me 
and  Et  esters,  0H*CHMe*C02H  and  its  Me,  Et,  Pr^, 
and  Bu  esters,  0Me'CHMe*C0<>H  and  its  Mo  and  Et 
esters,  CHClMe*C02H,  CHBrMe-COJI,  and  their  Me, 
Et,  Pr6,  and  Bu  esters  are  recorded.  The  NH-  and 
CO-frequoncies  are  calc.  The  replacement  of  Me  by 
OH  or  NH2  produces  no  alteration  in  the  spectral 
type,  from  which  it  is  concluded  that  the  NH2  group 
in  the  acids  and  esters  behaves  as  in  the  aliphatic 
amines.  A.  J.  M. 

Low  and  high  Raman  frequencies  of  water. 

G.  Bolla  (J.  Chem,  Physics,  1938,  6,  225—226).— 
Microphotometric  tracings  of  the  Raman  spectrum  of 
H20  are  reproduced  in  support  of  arguments  to 
prove  that  lines  reported  at  172,  510,  780,  2150,  and 
3990  cm.-1  have  real  existence,  in  spite  of  the  doubt 
cast  on  this  bv  Rao  and  Koteswaram  (A.,  1937,  I, 
496).  '  W.  R.  A. 

Fine  structure  of  the  totally  symmetrical 
Raman  lines  in  benzene  and  hexadeuter  obenzene . 

A.  Langseth  and  R.  C.  Lord,  jun.  (J.  Chem.  Physics, 
1938,  6,  203 — 204). — The  origin  of  the  four  satellites 
of  the  992  cm.-1  Raman  line  of  C6H6  is  discussed; 
two  are  totally  symmetrical  frequencies  of  ^C^CHg ; 
tho  other  two  arc  due  to  transitions  from  the  first 
excited  state  of  the  Ef  vibration  (v6)  to  the  two 
levels  of  the  resonance  doublet  Eg¥  (vs).  On  the  basis 
of  this  interpretation,  quant,  predictions  of  the 
frequencies  and  intensities  of  tho  satellites  agree 
satisfactorily  with  experimental  data.  In  C6D6  the 
945  cm.-1  Raman  line  has  fewer  satellites,  since  in 
this  case  vs  is  a  single  frequency,  W.  R.  A. 

Raman  spectrum  and  constitution  of  penta- 
erythritol.  P.  G.  N.  Nayar  (Proc.  Indian  Acad. 


Sci.,  1938,  7,  A,  251— 256).— The  21  frequencies 
observed  in  the  Raman  spectrum  are  <  half  the 
total  no.  of  possible  normal  modes  of  vibration,  viz., 
57.  This  suggests  tetrahedral  structure,  since  with 
pyramidal  structure  >28  vibrations  would  be 
expected.  Tetrahedral  structure  is  indicated  for 
both  the  inner  C  core  (neopentyl  group)  and  the  mol. 
as  a  whole,  in  agreement  with  X-ray  evidence.  From 
the  frequency  of  the  O-H  band  in  pentaerythritol, 
viz.,  3252  and  3335  cm.-1,  it  is  considered  that  tho 
mols.  are  linked  by  H  bonds.  C.  R.  H. 

Raman  spectra  of  some  molybdates  in  aqueous 
solution.  (Mlle.)  M.  Theodoresco  (Compt.  rend., 
1938,  206,  753—754;  cf.  A.,  1932,  445).— 
Na2Mo04,2H20  gives  the  w  313,  839,  and  897  cm.-1, 
due  to  Mo04".  (NH4)6Mo70o4,4Ho0  and 

Na6Mo7024,21H20  give  938,  892,  431,  349,  293,  and 
211  cm.-1,  probably  due  to  Mo7024";  these  com¬ 
pounds  thus  do  not  behave  as  double  salts  in 
solution.  A.  J.  E.  W. 

Dissociation  of  ethane  by  electron  impact. 
J.  A.  Hepple,  jun.  (Physical  Rev.,  1938,  [ii],  53, 
530 — 533). — The  dissociation  of  C2H6,  investigated 
with  a  new  mass-spectrometer,  shows  one  negative, 
two  doubly-charged,  and  14  positive  ions  correspond¬ 
ing  with  the  various  states  of  dissociation  of  the  mol. 
An  analysis  of  processes  taking  place  in  the  upper 
mass-range  is  given.  N.  M.  B. 

Simple  critical  potentials  of  carbon  monoxide. 
J.  Savard  and  M.  de  Hemptinne  (Compt.  rend., 
193S,  206,  998—1000;  cf.  A.,  1937,  I,  170,  279).— 
The  possibility  of  interpreting  the  observed  crit. 
potentials  as  min.  activation  energies  of  different 
electronic  states  of  the  mol.,  and  the  applicability  of 
the  Eranck-Condon  principle,  are  discussed. 

A.  J.  E.  W. 

High-voltage  polarisation  in  sodium  nitrate. 
B.  M.  Hochberg  (Physikal.  Z.  Sovietunion,  1937,12, 
644 — 657). — The  mechanism  of  low- voltage  chemical 
polarisation,  based  on  a  conception  of  equilibrium 
between  electrical  and  diffusion  forecs,  cannot  be 
extended  to  high-voltage  polarisation.  The  latter 
can  be  accounted  for  by  postulating  that  the 
impurities  in  the  body  of  tho  dielectric  set  up  an 
internal  field  which  prevents  the  escape  of  ions. 

J.«  A.  D. 

Capacity  at  the  contact  of  a  metal  and  a  semi¬ 
conductor.  G.  DECHhNE  (Compt.  rend.,  1938,  206, 
828 — S30). — Such  contacts  have  the  electrical  charac¬ 
teristics  of  a  resistance  (r)  shunted  by  a  condenser, 
the  effective  capacity  (c)  of  which  increases  with  the 
conductivity  of  the  semi-conductor.  Yals.  of  r  and 
c  for  a  Hg-yellow  HgO  interface  are  recorded,  and 
the  Cu-CiLjO  interface  is  discussed.  A.  J.  E.  W. 

Permanent  volume  polarisation  in  certain 
types  of  multi-layers.  R.  W.  Gor anson  and 
W.  A.  Zisman  (Physical  Rev.,  1938,  [ii],  53,  668). — 
One  of  the  two  types  of  Langmuir-Blodgett  multi¬ 
layers  is  electrically  neutral  by  internal  compensation ; 
the  other  should  have  a  permanent  vol.  polarisation, 
and  this  was  demonstrated  by  the  deflexion  in  the 
field  between  parallel  charged  plates  of  a  suspended 
ebonite  cylinder  on  which  had  been  deposited  a 
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hemicylindrical  coating  of  340  layers  of  Ca  stearate. 
The  effect  of  field  variation  and  of  dipping  the 
cylinder  in  H20,  Hg,  or  dil.  acid  is  described.  The 
observed  deflexion  corresponds  with  a  moment  per 
mol.  perpendicular  to  the  surface  of  0-1  X  10-18 
compared  with  a  calc.  val.  0*27  x  10‘19.  N.  M.  B. 

Dielectric  polarisation  of  liquids  in  asymmetric 
fields.  F.  H.  Muller  (Wiss.  Veroff.  Siemens- 
Werken,  1938,  17,  20 — 37). — The  effects  of  inhomo¬ 
geneity  of  field  on  the  dielectric  const,  (e)  of  liquids 
are  discussed.  A  non-homogeneous  field  should 
cause  orientation  of  quadrupole  mols.  and  translation 
of  dipole  mols.  yielding  a  redistribution  of  concn. 
until  equilibrium  is  attained  with  osmotic  pressure 
effects.  Actually  changes  in  e  are  small  under 
ordinary  conditions,  but  the  use  of  a  cylindrical 
condenser  with  a  very  thin  wire  as  central  electrode 
permits  determination  of  quadrupolo  moments. 

J.  W.  S. 

Variation  of  the  delay  in  discharge  in  oil  in  a 
non-uniform  field  with  spark  length.  R.  Strigel 
(Wiss.  Veroff.  Siemens-Werken,  1938,  17,  38 — 17). — 
Data  are  recorded  for  discharges  in  oil  between 
pointed  electrodes  0-3 — 10  mm.  apart,  and  between 
ball  electrodes  5  cm.  in  diameter  at  similar  distances, 
comparison  being  made  with  previous  results  {ibuL, 
1937,  16,  38)  for  a  uniform  field.  J.  W.  S. 

Physics  of  dielectric  loss.  P.  O.  Schupp  (Wiss. 
Veroff i  Siemens-Werken,  1938,  17,  1 — 19). — The 
relationships  between  dielectric  const.,  loss  angle, 
and  power  loss  are  discussed  for  various  arrangements 
of  condensers  with  series  and  parallel  resistances. 
The  results  are  compared  with  deductions  from  the 
Wagner  inhomogeneity  theory  and  the  Debye  dipole 
theory,  and  an  electrical  representation  of  the  dipolar 
mol.  is  deduced.  The  practical  applications  of  these 
theories  to  various  examples  are  discussed. 

J.  W.  S. 

Theory  of  rotation  transitions.  G.  Hettner 
•(Ann.  Phvsik,  1938,  [v],  32,  141—147;  cf.  A.,  1938, 
I,  121). — The  variation  of  the  dielectric  const,  of  solid 
HC1  in  the  neighbourhood  of  its  transition  point  is 
discussed.  0.  D.  S. 

Dielectric  constant  of  carbon  disulphide  at  low 
temperature.  R.  Guillien  (Compt.  rend.,  1938, 
208,  1001 — 1002). — Vais,  of  e  and  of  the  mol. 
polarisation  in  the  temp,  range  —115°  to  20°  are 
recorded;  the  e-0  curve  is  linear  down  to  the  m.p., 
below  which  a  rapid  increase  of  e  occurs.  The 
anomaly  at  —90°  recorded  by  Mazur  (A.,  1932,  9)  is 
observed  only  with  inefficient  stirring  and  consequent 
inhomogeneity  of  the  CS2.  A.  J.  E.  W. 

Dielectric  constant  and  dipole  moment  of 
aluminium  bromide.  V.  A.  Plotnikov,  I.  Scheka, 
and  S.  Jankelevitscii  (Mem.  Inst.  Chem.  Ukrain. 
Acad.  Sci.,  1938,  4,  382 — 383). — The  temp,  variation 
of  fused  AlBr3  is  given  by  e  =  3*375  —  0*003(£  —  100). 
In  liquid  Br  or  CS2  e  increases  uniformly  with  concn., 
whereas  in  C6H6  it  increases  rapidly  at  very  low  and 
at  high  concns.,  and  slowly  at  intermediate  concns. 
The  dipole  moment  is  zero  for  the  substance  when 
fused  or  dissolved  in  Br  or  CS2,  corresponding  with 
symmetrical  Al2Br6  mols.  The  val.  in  dil.  C6H6 


solution,  5*03  D.,  indicates  the  existence  of  AlBr3  or 
solvated  mols.  F.  L.  U. 

Spatial  arrangement  of  the  thianthren  mole¬ 
cule.  E.  Bergmann  and  A.  Weizmann  (Chem.  and 
Ind.,  1938,  364;  cf.  Keats,  A.,  1937,  II,  466).— The 
dipole  moment  of  2  :  6-dichlorothianthren  in  C6H6  at 
25°  is  1*37  D.,  confirming  the  slight  departure  from 
the  plane  in  thianthren  (gcorr.  =  1*47  D.).  I.  McA. 

Dipole  moment  and  free  rotation.  A.  Rie- 
dinger  (Physikal.  Z.,  1938,  39,  380 — 384). — The 
dipole  moment  of  hydrocarbons  depends  on  the 
amplitude  of  rotational  vibrations  about  the  C-C 
linking,  which  is  a  function  of  temp,  and  potential 
gradient.  The  depth  of  the  potential  trough  is 
determined -by  tho  strength  of  the  polar  groups  and 
their  mutual  separation.  To  investigate  the  effect 
of  the  latter  on  the  magnitude  of  the  moment  the 
dipole  moments  of  saturated  hydrocarbons  with 
various  H  atoms  substituted  by  Ph  have  been 
determined  in  C6K0  solution.  Even  with  a  small 
separation  of  the  substituents  there  is  practically  no 
mutual  effect,  so  that  the  polar  group  can  rotate 
freely,  and  the  'CH2*  chains  can  rotate.  In  addition 
there  is  an  independent  arrangement  of  substituents 
in  the  direction  of  an  applied  electric  field,  which  is 
confirmed  by  the  high  moments  of  aye-triphenyl- 
pentane,  aei-triphenylnonane,  and  aye/ytetraphcnyl- 
heptane.  A.  J.  M. 

Dispersion  and  optical  anisotropy  of  mole¬ 
cular  oxygen  in  relation  to  its  absorption  spec¬ 
trum.  P.  P attaij hiramayya  (Proc.  Indian  Acad. 
Sci.,  1938,  7,  A,  235 — 244). — Mathematical.  A  new 
dispersion  formula  for  gaseous  02  has  been  derived 
which  is  simultaneously  able  to  explain  the  observed 
optical  anisotropy  of  the  0  mol.  and  its  dispersion. 
The  formula  also  predicts  an  increase  of  optical 
anisotropy  in  the  ultra-violet  region.  C.  R.  H. 

Birefringence  of  liquids  under  the  action  of 
ultrasonic  waves.  R.  Lucas  (Compt.  rend.,  1938, 
206,  827 — 828). — A  train  of  ultrasonic  waves  in  a 
liquid  may  cause  rotation  of  the  plane  of  polarisation 
of  a  perpendicular  beam  of  polarised  light,  the 
magnitude  of  the  rotation  depending  on  the  liquid 
and  on  the  angle  between  the  plane  of  polarisation 
and  the  sound  waves.  The  theory  of  the  effect  is 
given.  A.  J.  E.  W. 

Optical  activity  in  ketones.  Rotatory  disper¬ 
sion  and  circular  dichroism  of  m-methylcijcfo- 
hexanone  and  of  pulegone  in  their  ketonic  ab¬ 
sorption  bands.  T.  M.  Lowry,  D.  M.  Simpson, 
and  C.  B.  Allsopp  (Proc.  Roy.  Soc.,  1937,  A,  163, 
483 — 498). — Mol.  extinction  coeffs.,  circular  dichro¬ 
ism,  and  rotatory  dispersion  in  the  ultra-violet  are 
recorded.  Analysis  of  the  observations  shows  that 
the  rotation  due  to  the  ketonic  absorption  band  of 
methylcycZohexanone  is  >  that  of  the  single 
asymmetric  C  atom,  and  is  opposite  in  sign.  A 
similar  result  is  obtained  for  pulegone.  The  optical 
activity  of  the  carbonyl  group  is  attributed  to  the 
lone-pair  electrons  of  the  0  atom,  and  the  theory  of 
<£  induced  dissymmetry  M  is  re-interpreted. 

G.  D.  P. 
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Structure  and  properties  of  molecules.  I. 

(I)  Structure  and  polar  properties.  (2)  Appli¬ 
cation  to  inorganic  and  organic  compounds. 
II.  Structure  and  acid  and  basic  properties  of 
molecules.  V.  R as umovs kij  (Bull.  Soc.  chim., 
1938,  [v],  5,  233—242,  243—249,  249— 256).— I.  A 
general  discussion. 

II.  The  strengths  of  acids  and  bases  are  discussed 
in  terms  of  electronic  structure.  E.  S.  H. 

The  building  of  molecules.  R.  Robinson  (Proc. 
Durham  Phil.  Soc.,  1938,  9,  360 — 381). — A  lecture. 

Stereochemistry  of  boric  acid-diol  derivatives. 
P.  H,  Hermans  (Rec.  trav.  chim.,  1938,  57,  333 — 
341;  cf.  A.,  1925,  500). — The  derivatives  are  of  two 

types,  >£g>B-OH  (I)  and  [J^o>B<Oh]H 

(II) ,  B  being  3-  or  4-  (strongly  acid)  -valent  respec¬ 
tively.  The  greater  interat.  distances  between  the 
0  atoms  of  (II)  (2*42  a.)  and  between  0  and  B  (T4S  a.) 
compared  with  (I)  (2*32  ;  1*35  A.)  are  discussed. 

A.  T.  P. 

Liquid  state.  R.  W.  Gurney  and  N.  F.  Mott 
(J.  Chem.  Physics,  1938,  6,  222). — Theoretical. 

W.  R.  A. 

X-Phenomenon  of  liquid  helium  and  the  Bose- 
Einstein  degeneracy.  F.  London  (Nature,  193S, 
141,  643 — 644). — Frohlich’s  proposed  mechanism  (A., 

1937,  I,  505)  for  the  X-phenomenon  is  criticised,  and 
a  different  interpretation  is  put  forward.  L.  S.  T. 

Extension  of  Carls ohn’s  law  to  the  crystalline 
state.  R.  Lautie  andM.  Oswald  (Bull.  Soc.  chim., 

1938,  [v],  5,  277 — 285). — Carlsohn’s  law  (A.,  1925, 
ii,  1044)  has  been  generalised  for  cryst.  parameters. 
The  results  permit  calculation  of  unknown  parameters. 

E.  S.  H. 

Numerical  valency  in  polyatomic  molecules. 
H.  Lessheim  and  R.  Samuel  (Phil.  Mag.,  1938,  [vii], 
25,  667 — 677). — A  review  and  discussion  of  the 
relationship  between  electron  configuration  and 
valency.  H.  J.  E. 

Valencies  of  carbon.  R.  Truchet  (Bull.  Soc. 

chim.,  1938,  [v],  5,  46S— 479;  cf.  A.,  1938,  I,  122).— 
The  ethylenic  linking  is  examined  on  the  assumption 
that  three  of  the  C  bonds  lie  in  a  plane  inclined  at 

120°  to  each  other,  but  that  the  fourth  electron  is 

mobile  and  may  associate  with  one  or  more  other 
electrons  of  similar  nature,  the  stability  of  this 
linking  depending  on  the  general  mol.  structure. 
Known  properties  (chemical  reactivity,  isomerism, 
with  brief  reference  to  magnetism,  interat.  distances, 
absorption  spectra)  of  ethylene,  allyl,  and  erythreno 
compounds,  C6H6,  Ph2,  CPh3,  anthracene,  and 
phenanthrene  are  shown  to  be  in  accordance  with 
the  scheme.  M.  R. 

Relationship  between  the  density  distribution 
of  certain  valency  electrons  (B-electrons)  and 
reactivity  in  aromatic  hydrocarbons.  O. 
Schmidt  (Z.  physikal.  Chem.,  193S,  B,  39,  59 — 82; 
cf.  A.,  1937, 1,  286;  1938, 1,  14). — The  non-reactivity 
of  aromatic  hydrocarbons,  in  spite  of  their  unsaturated 
character,  is  explained  by  the  localisation  of  the 
B- electrons  in  the  inside  of  the  aromatic  ring,  causing 
them  to  be  shielded  from  external  attack.  The 


theory  is  discussed  with  reference  to  the  internuclear 
distances  in  aromatic  and  other  cyclic  compounds. 

J.-W.S; 

Improved  Wigner-Seitz  method  for  the  cal¬ 
culation  of  electronic  energy  bands.  G.  Wan- 
nier  (Physical  Rev.,  1938,  [ii],  53,  671).— Limitations 
of  the  method  as  reported  by  Shockley  (cf.  A.,  1938, 
I,  14)  are  overcome.  N.  M.  B. 

.  Electronic  structure  of  some  polyenes  and 
aromatic  molecules.  IV.  Nature  of  the  links 
of  certain  free  radicals.  C.  A.  Coulson.  V. 
Comparison  of  molecular  orbital  and  valency 
bond  methods.  G.  W.  Wiieland.  VI.  Phenyl- 
ethylene,  stilbene,  tolane,  and  the  phenylmethyl 
radical.  W.  G.  Penney  and  G.  J.  Kynch  (Proc. 
Roy.  Soc.,  1938,  A,  164,  3S3— 396,  397—108,  409— 
420). — IV.  Formula  are  given  for  the  lengths  of  the 
links  of  free  radicals  and  mols.  of  chain-form 

The  effect  of  resonance  is  to  remove 
some  of  the  characteristic  properties  of  alternate 
single  and  double  bonds.  Numerical  vals.  are  given 
for  the  cases  n  =  2,  3,  and  4.  The  mean  length  of 
the  links  is  approx,  const.,  but  the  end  link  is  alwa}^s 
about  0*04  a.  shorter  than  the  others. 

V.  The  two  methods  give  concordant  results  when 
applied  to  polyenes  and  other  mols.,  but  in  the  case 
of  cycZobutadiene,  C4H4,  discrepancies  occur.  These 
discrepancies  are  examined  and  the  differences 
between  C4H4  and  CGH6  arc  discussed. 

VI.  Two  methods  (electron  pairs  and  mol.  orbitals) 
are  used  to  calculate  the  internuclear  distances  in 
mols.  containing  the  sj'stem  C.’CPh.  The  double 
linking  is  the  same  length  as  in  C2H4;  the  ring 
distances  are  equal  to  those  in  C6H6,  but  the  single 
linking  has  the  short  length  1*44  a.  In  the  s}^stem 
CiCPh  the  triple  linking  is  of  normal  length,  1*20  A.; 
the  ring  distances  are  as  in  CGH6,  but  the  single 
linking  has  a  length  1-41  a.  These  results  are  in 
agreement  with  the  experimental  vals.  found  by 
Robertson  and  Woodward  (see  below).  G.  D.  P. 

X-Ray  analysis  of  the  dibenzyl  series.  V. 
Tolane  and  the  triple  bond.  J.  M.  Robertson 
and  I.  Woodward  (Proc.  Roy.  Soc.,  1938,  A,  164, 
436 — 446). — Crystal  data  :  CuIIi0,  m.p.  60°,  p  (calc.) 
1*134;  monoclinic  prismatic,  space-group  P21ja . 
Four  mols.  per  unit  cell  of  dimensions  a  12*75,  b  5*73, 
c  15*67  a.,  115*2°.  The  dimensions  are  similar  to 

those  of  stilbene.  The  C-C  triple  bond  distance  is 
1*19  a.,  and  for  the  single  bond  joining  these  atoms 
to  the  C6H6  ring  the  unusually  small  distance  1*40  a. 
is  found  (cf.  preceding  abstract).  G.  D.  P. 

Anomalous  vibrational  spectra.  M.  Black¬ 
man  (Proe.  Roy.  Soc.,  1938,  A,  164,  62 — 79). — An 
elastic  continuum  becomes  unstable  when  the  elastic 
consts.  obey  certain  relations.  The  instability  leads 
to  a  characteristic  change  in  the  vibrational  spectrum 
of  a  lattice  in  which  these  relations  hold.  No  actual 
crystals  are  near  enough  to  the  crit.  regions  for  the 
effect  to  be  apparent  in  the  sp.  heat,  but  in  some 
cases  it  should  be  noticeable  in  the  vibrational 
spectrum.  G.  D.  P. 

Calculation  of  the  potential  function  and 
fundamental  frequencies  of  the  molecules 
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CJIxDj,  4-1/  =  4).  Y.  L.  Tchano  (Ann.  Soc. 
Sci.  Bruxelles,  1938,  58,  [i],  87—97;  cf.  A.,  1937,  I, 
67, 223,  398, 443). — Divergencies  between  observed  w 
and  those  calc,  from  the  potential  function  of 
Manneback  (ibid.,  67)  increase  with  D  content,  and 
are  due  to  neglect  of  anharmonicity.  A  correction 
for  this  (cf.  A.,  1935,  1057),  giving  for  H  and  D  the 
“  spectroscopic  ”  masses  1*088  and  2*126,  is  proved 
from  vv  of  C2H4  and  C2D4.  Parameters  and  force 
consts.  are  redetermined.  Calc,  and  observed  vv  for 
C2H3D,  C2HD3,  and  cis-,  trails-,  and  as-C2H2D2  now 
agree  to  <1*4%.  Predictions  include  the  infra-red 
v  693 ±2  cmr1  for  C2D4.  I.  McA. 

Rotational  energy  levels  of  a  diatomic  mole¬ 
cule  in  a  tetrahedral  field.  H.  M.  Ctjndy  (Proc. 
Roy.  Soc.,  1938,  A,  164,  420—^135). — The  Schrodinger 
equation  is  solved  by  application  of  the  theory  of 
groups  for  the  case  of  a  diat.  mol.  when  the  potential 
energy  has  tetrahedral  symmetry.  Numerical  vals. 
of  the  energy  levels  are  obtained  by  use  of  the 
Mallock  electric  calculating  machine  and  the  results 
are  shown  graphically.  G.  D.  P. 

Forces  acting  between  atoms  and  ions  and 
the  physical  properties  of  matter  in  bulk.  J.  A. 
Wasastjerna  (Phil.  Trans.,  1938,  A,  237,  105 — 133). 
— Mathematical.  A  method  is  developed  for  the 
analysis,  with  the  aid  of  available  experimental  data, 
of  the  dependence  of  the  potential  energy  on  the 
interat.  distance  for  atoms  and  ions  with  closed  shells. 
From  the  results,  theoretical  calculations  are  made  of 
the  compressibilities,  elastic  consts.,  proper  frequencies 
of  vibrations,  amplitudes  of  the  thermal  vibrations, 
and  energy  of  crystals,  and  comparisons  are  made 
with  available  experimental  data.  The  structure  of 
the  lattice  and  the  dependence  of  interat.  distance  on 
the  no.  of  geometrically  equiv.  nearest  neighbours  is 
examined,  and  a  theoretical  interpretation  of  empirical 
results  is  given.  N.  M.  B. 

Theory  of  orientation  separation  of  ionic 
crystals.  I.  N.  Stranski  and  L.  Krastanov 
(Monatsh.,  1938,  71,  351 — 364). — Theoretical. 

A.  J.  M. 

Migration  of  energy  in  crystals  and  mole¬ 
cular  complexes.  E.  Moglich  and  M.  Schon 
(Naturwiss.,  1938,  26,  199). — That  migration  of 
energy  in  crystals  and  mol.  complexes  occurs  is 
indicated  by  the  phenomena  of  phosphorescence,  C 
assimilation  by  plants,  and  radiative  mutation  of 
genes.  Such  an  energy  migration  may  occur  through 
electron  exchange.  A.  J.  M. 

Stability  of  polyatomic  molecules  in  degener¬ 
ate  electronic  states.  II.  Spin  degeneracy. 
H.  A.  Jahn  (Proc.  Roy.  Soc.,  1938,  A,  164, 117 — 131 ; 
cf.  A.,  1937,  I,  552). — A  polyat.  mol.  cannot  possess 
a  stable  non-linear  configuration  in  an  electronic 
state  having  spin  degeneracy  unless  this  degeneracy 
is  the  special  twofold  one  which  can  occur  only  when 
the  mol.  contains  an  odd  no.  of  electrons.  The 
irreducible  two-valued  representations  of  all  the 
point-groups  are  tabulated.  G.  D.  P. 

Continuum  and  swarm  theories  of  the  nematic 
phase,  (a)  H.  Zocher.  (b)  R.  Furth  and  K. 
Sitte  (Ann.  Physik,  1938,  [v],  31,  570 — 578,  579 — 
z  (a.,  i.) 


582). — A  criticism  of  Furth  and  Sitte  (A.,  1937,  1, 
553)  and  a  reply.  0.  D.  S. 

Action  of  intermolecular  forces  in  gases  and 
liquids.  E.  Steurer  and  K.  L.  Wolf  (Z.  physikal. 
Chem.,  1938,  B,  39,  101 — 125). — From  measurements 
of  gas  pressure  in  unsaturated  vapours  of  alcohols, 
ketones,  and  hydrocarbons,  and  of  mol.  wts.  of 
alcohols  in  non-polar  solvents  a  comparison  of  the 
effects  of  intermol.  forces  in  gases  and  liquids  is  made. 
Apparatus  for  measuring  gas  pressures  and  v.p.  is 
described.  T.  H.  G. 

Calculation  of  surface  tension  from  measure¬ 
ments  of  sessile  drops.  A.  W.  Porter  (Phil. 
Mag.,  1938,  [vii],  25,  752— 754).— The  problem  of 
the  calculation  of  surface  tension  from  the  height 
and  radius  of  drops  of  all  sizes  has  been  solved.  A 
better  way  of  displaying  results  obtained  by 
Bosanquet’s  method  is  discussed.  T.  H.  G. 

Determination  of  parachor  in  solution.  II. 
Parachor  of  inorganic  salts  in  aqueous  solution. 
S.  K.  Ray  (J.  Indian  Chem.  Soc.,  1938,  15,  43 — 46; 
cf.  A.,  1934,  1295  and  following  abstract). — Parachors 
of  NH4C1,  NH4Br,  NH4N03,  KC1,  and  KI  in  aq. 
solution  increase  with  increasing  concn.  but  tend  to 
const,  vals.  Distinction  must  be  made  between  at. 
and  ionic  parachors.  M.  R. 

Determination  of  the  parachors  of  inorganic 
salts  in  solution  and  their  structure .  I.  Potass¬ 
ium  salts.  J.  V.  Lakhani  and  R.  P.  Daiioga  (J. 
Indian  Chem.  Soc.,  1938,  15,  37 — 42). — Parachor 
vals.  of  various  K  salts  in  0*01— 0*06m  aq.  solution  at 
30°  have  been  found  by  an  extension  of  the  equation 
applicable  to  mixtures  of  two  liquids.  Experimental 
vals.  are  in  agreement  with  calc.  E[P].  The  at. 
parachor  of  K  is  taken  as  110  for  univalent  salts  and 
106  for  bivalent  salts  containing  two  K  atoms. 

M.  R. 

Scattering  of  X-rays  by  liquid  metal  eutectics. 
V.  J.  Danilov  and  J.  V.  Radtschenko  (Physikal.  Z. 
Sovietunion,  1937,  12,  756 — 760). — X-Ray  photo¬ 
graphs  indicate  that  in  the  eutectic  melts  of  Bi-Sn, 
Sn-Pb,  Pb-Bi,  and  Sn-Zn  the  at.  distribution  is 
influenced  by  the  same  type  of  interat.  forces  as 
determine  the  structure  of  the  solid  phases. 

J.  A.  D. 

Structure  of  liquid  metals  near  recrystall¬ 
isation.  Y.  J.  Danilov  and  J.  V.  Radtschenko 
(Physikal.  Z.  Sovietunion,  1937,  12,  745 — 755). — 
Intensities  of  X-ray  diffraction  photographs  of 
liquid  Sn,  Bi,  and  Pb  are  compared  with  the  curves 
given  by  Prins  and  Petersen  (cf.  A.,  1936,  553)  for 
statistical  regularity  of  interat.  spacings  in  the  liquid 
lattice.  When  the  metal  is  just  above  the  m.p., 
nuclei  are  formed  in  which  the  mols.  have  the  same 
arrangement  as  in  the  solid  crystal.  J.  A.  D. 

Photography  of  reciprocal  lattice  planes  in  a 
crystal  with  Arrays.  W.  F.  be  Jong  and  J. 
Bouman  (Physica,  1938,  5,  220 — 224). — Previous 
theory  (cf.  A.,  1938,  I,  234)  is  extended  and 
summarised,  and  disadvantages  of  the  method  are 
reviewed.  A.  J.  E.  W. 

Scattering  of  X-rays  by  crystals  of  variable 
structure.  I.  M.  Lifschitz  (Physikal.  Z.  Soviet- 
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union,  1937,  12,  623 — 643). — Formula  are  derived 
for  the  intensity,  direction,  and  half- width  of  the 
X-ray  diffraction  lines  from  lamellar  variable-structure 
crystals  which  have  domains  of  variable  size  and 
orientation,  and  variable  lattice  const,  in  each 
domain.  Different  types  of  aggregation  are  discussed 
and  the  results  applied  to  crystals  and  alloys  which 
show  variable  structure.  J.  A.  D. 

Crystal  structure  of  insulin.  I.  Air-dried 
insulin  crystals.  D.  Crowfoot  (Proc.  Roy.  Soc., 
1938,  A,  164,  580 — 602). — X-Ray  investigation  shows 
that  insulin  crystallises  in  the  rhomb ohedral  system, 
space-group  #3,  the  unit  cell  having  a  44*4  a.  and 
a  114°  48';  referred  to  hexagonal  axes  a  =  74-8, 
c  =  30*9  A.  The  density  of  several  samples  varied 
from  1*292  to  1*316.  The  mol.  wt.  is  calc,  as  39,700 
(il000).  When  allowance  is  made  for  the  H20 
content  of  the  crystal  the  mol.  wt.  of  the  protein  in 
the  unit  cell  is  37,600.  There  is  no  crystallographic 
evidence  that  this  wt.  constitutes  a  single  mol. 
Fourier  synthesis  shows  the  distribution , of  matter  in 
the  unit  cell.  It  is  suggested  that  the  spacings  10 
and  22  a.  are  related  to  the  characteristic  spacings 
of  manv  proteins,  both  globular  and  fibrous. 

G.  D.  P. 

Space-group  of  the  stable  modification  of  the 
crystals  of  m-nitrobenzoic  acid.  V.  C.  Thakar 
(Current  Sci.,  1938,  6,  446). — Examination  by  the 
rotation  and  oscillation  method  gives  a  10*41,  b  10*70, 
c  13*22  a.,  p  91°  12';  4  mols.  per  unit  cell;  space- 
group  Clh.  L.  S.  T. 

Study  of  the  crystals  of  p-nitroaniline  and  p- 
nitrotoluene  by  X-ray  single-crystal  rotation 
method.  M.  Prasad  and  R.  N.  Merchant  (J. 
Indian  Chem.  Soc.,  1938,  15,  47 — 52). — Unit  cell 
dimensions  found  are  :  p-NH2*C6H4*N02,  a  15*31, 
b  6*085,  c  8*36  a.  ;  p  126°  IF;  space-group  C\h. 
p-C6H4Me*N02,  a  6*41,  6  14*10,  c  15*39  a.;  space- 
group  Q*.  In  each  case  one  mol.  forms  an  asymmetric 
unit  of  the  cell.  M.  R. 

Space-group  determination  of  the  crystals  of 
o-  and  p-benztoluidides  by  the  A-ray  rotating- 
crystal  method.  M.  Prasad  and  A.  B.  Khan  (J. 
Indian  Chem.  Soc.,  1938,  15,  53 — 58). — Unit  cell 
dimensions  are  respectively  :  a  26*116,  30*54,  b  9*117, 
8*24,  c  9*87,  9*246  a.  ;  space-group  Ql1,  In  each 
case  one  mol.  forms  an  asymmetric  unit  of  the  cell. 

M.  R. 

X-Ray  investigation  of  the  structure  of  boron 
nitride.  A.  C.  Breger  (J.  Phys.  Chem.  Russ.,  1938, 
11,  28 — 32). — BN  is  hexagonal,  a  2*51,  c  6*69  a.  ;  the 
unit  cell  contains  2  B  with  the  co-ordinates  (^,  §,  0) 
and  (|,  -J,  ^),  and  2  N  with  the  co-ordinates  (0,  0,  0) 
and  (0,  0,  4).  J.  J.  B. 

Crystal  structure  of  pent  aery thritol  tetra¬ 
acetate.  T.  H.  Goodwin  (Proo.  Roy.  Soc.,  1938, 
A,  164,  369 — 383). — The  substance  crystallises  in  the 
space-group  P42/?i;  the  tetragonal  unit,  having 
a  12*00  and  c  5*506  a.,  contains  two  mols.  The 
acetate  group  is  planar.  Interat.  distances  and 
valency  angles  are  tabulated.  G.  D.  P. 

Space-group  of  cryolite,  Na^AlF^  G.  Menzer 
(Naturwiss.,  1938,  26,  236 ;  ef.  A.,  1930,  140).— 


Further  investigation  shows  that  cryolite  has  the 
space-group  Clhy  the  cleavage  direction  being  parallel 
to  [101].  The  arrangement  of  atoms  in  the  elementary 
cell  remains  the  same  as  before.  A,  J.  M. 

Polymorphism  of  alkaline-earth  carbides. 
H.  H.  Franck  (Compt.  rend.  XVII  Cong.  Chim.  Ind., 
1937,  1160—1165;  cf.  A.,  1937,  I,  320).— Further 
X-ray  and  thermal  analysis  of  CaC2  has  revealed  a 
face- centred  cubic  form  CaC2  rv,  stable  above  450°, 
having  a  5*91  a.  at  480°.  Conditions  for  the 
occurrence,  stability,  and  transformation  of  the  4 
forms  with  respect  to  temp.,  grinding,  and  content 
of  technical  impurities  (CaCN2,  CaS,  Ca,  etc.)  are 
summarised.  SrC2  ni  and  BaC2  m  cannot  be  ob¬ 
tained.  I.  McA. 

X-Ray  and  optical  properties  of  barium-copper 
stearate  films.  C.  Holley  (Physical  Rev.,  1938, 
[ii],  53,  534 — 537  ;  cf.  A.,  1936,  539). — Measurements 
of  the  X-ray  spacing  of  films,  built  by  successive 
deposition  of  layers  1  mol.  thick  and  used  as 
diffraction  crystals  to  obtain  X-ray  spectra,  give  a 
const,  val.  of  approx.  50*47  A.  for  films  of  the  same 
composition  of  thickness  301—3000  layers,  but 
varying  with  the  %  Cu  in  the  film.  The  spacing  is 
the  same  for  mols.  in  adjacent  layers  oriented  in  the 
same  or  in  opposite  directions,  and  the  unit  decrement 
of  n  is  5*1  x  lO  6.  Measurements  with  a  Michelson 
interferometer  gave  24*23  A.  for  the  spacing  of  mol. 
layers,  and  hence  twice  the  layer  spacing  or  48*46  A. 
was  expected  (instead  of  50*47  a.)  for  the  grating 
spacing  of  films  in  which  the  mols.  in  adjacent  layers 
were  oriented  in  opposite  directions.  The  discrepancy 
indicates  that  the  X-ray  spacing  is  not  determined 
by  the  method  of  building  the  film.  N.  M.  B. 

X-Ray  studies  on  liquids  :  inner  peak  for  alco¬ 
hols  and  acids.  W.  C.  Pierce  and  D.  P.  Mac¬ 
Millan  (J.  Amer.  Chem.  Soc.,  1938,  60,  779—783). — 
Fourier  analysis  shows  that  the  inner  peak  is  due  to 
an  at.  distribution  not  present  in  other  liquids  such 
as  paraffins  and  esters.  The  distribution  is  explained 
on  the  basis  of  mol.  clusters,  due  to  association  by  H 
bridge  formation,  giving  a  plane  rich  in  O  atoms  and 
lying  at  right  angles  to  the  hydrocarbon  chains. 
The  theory  is  applied  to  published  data.  E.  S.  H. 

Role  of  foreign  matter  in  the  structure  of  crys¬ 
talline  liquids.  P.  Gaubert  (Compt.  rend.,  1938, 
206,  1030—1032;  cf.  A.,  1938,  I,  125).— The 
formation  and  occurrence  of  filaments  due  to 
impurities  in  anisotropic  liquid  drops  of  p-azoxy- 
anisole  or  -  phene t ole  on  mica  cleavage  faces  is 
discussed.  These  filaments  give  rise  to  optical 
anomalies,  particularly  for  bands  in  which  a  strong 
pseudo -diehroism,  due  to  the  separation  of  particles 
of  impurity  near  the  filaments,  is  observed. 

A.  J.  E.  W. 

Focussing  of  an  X-ray  beam  by  a  rock-salt 
crystal.  R.  M.  Bozorth  and  F.  E.  Haworth 
(Physical  Rev.,  1938,  [ii],  53,  538 — 544).— A  single 
crystal  was  bent  plastically  and  cut  so  that  X-rays 
of  a  narrow  range  of  XX  coming  from  the  focal  point 
of  the  X-ray  tube  are  focussed  at  another  point ;  the 
beam  of  about  6°  divergence  is  thus  monochromatised 
and  cone,  so  that  the  intensities  of  the  Fe  Kol  lines 
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are  about  30  times  as  great  as  when  monochromatised 
by  reflexion  from  a  plane  crystal.  The  point  of  focus 
was  placed  on  the  reflexion  circle  of  a  Seeman-Bohlin 
focussing  camera  and  powder  photographs  were 
taken,  with  the  advantage  that  the  background  is 
much  diminished  without  serious  loss  of  line  intensity. 

N.  M.  B. 

R6sum6  of  electron  diffraction.  G.  L.  Clark 
and  E.  Wolthuis  (J.  Chem.  Educ.,  1938,  15,  (34 — 
75). — A  review.  L.  S.  T. 

Properties  of  a  bundle  of  monokinetic  elec¬ 
trons  after  penetration  of  an  absorbing  foil. 
J.  J.  Trillat  and  A.  Hautot  (Ann.  Physik,  1938, 
[v],  31,  583 — 584). — A  reply  to  Kirchner  (A.,  1938, 
I,  69).  The  discrepancy  between  tho  vals.  of  Trillat 
and  Hautot  (A.,  1937, 1,  541)  and  of  Boochs  (Kirchner, 
loc.  cit.)  for  the  energy  loss  of  45-kv.  electrons  on 
penetration  of  a  1  g.  A1  foil  is  within  the  experimental 
error.  0.  D.  S. 

Further  observations  with  the  electron  micro¬ 
scope.  E.  W.  Muller  (Z.  Physik,  1938,  108, 
668 — 680). — The  structure  of  the  single-crystal  W 
tip  of  the  cathode  is  studied  by  means  of  images 
formed  when  Ba  vapour  is  projected  laterally  on  to 
the  tip.  It  is  confirmed  that  the  tip  has  a  smooth 
spherical  surface  of  approx,  radius  0-8  X  10-5  cm. 
and  under  suitable  conditions  a  magnification  of  105 
is  obtained.  Adsorption  of  single  Ba  ions  may  be 
observed  during  spread  of  the  metal  over  the  W 
surface.  L.  G.  G. 

Electron-optical  observation  of  metal  surfaces. 
HI.  Crystal  growth  and  allotropic  transition 
in  zirconium.  IV.  Appearance  of  44  lines  ”  of 
high  emissivity  on  nickel-iron  crystals.  W.  G. 
Burgers  and  J.  J.  A.  Ploos  van  Amstel  (Physica, 
1938,  5, 305 — 312,  313 — 319). — III.  Observations  with 
an  electron  microscope  on  the  a  p  transform¬ 
ation  in  Zr  are  described  and  illustrated.  On  cooling 
the  p- crystallites,  having  an  “  equiaxed  ”  texture,  below 
the  transition  point  (865°),  a  martensitic  a-texture 
appears;  the  original  p- crystallites  are  replaced  by 
regions  of  parallel  lamellae.  On  re-transformation 
the  P- crystallites  reappear,  and  almost  the  same 
lamellar  pattern  is  formed  when  the  specimen  is 
again  cooled.  These  observations  support  the  con¬ 
clusion  that  the  transition  occurs  through  a  homo¬ 
geneous  transformation,  by  shearing  and  dilatation 
of  coherent  lattice  regions  parallel  to  definite  crystallo¬ 
graphic  directions.  The  process  thus  resembles  the 
formation  of  martensite  in  steel.  Above  1150° 
the  p-crystallites  show  rapid  growth  phenomena ; 
the  capacity  for  growth  of  any  individual  crystallite 
may  be  reversed  by  a  temporary  transition  into  the 
a- form.  This  is  probably  due  to  lattice  distortions 
and  stresses  between  neighbouring  crystallites,  set 
up  by  the  successive  transitions.  During  evaporation 
of  the  Ba  activator  from  Zr  at  600 — 700°,  reversal 
of  the  relative  intensities  of  emission  of  neighbouring 
crystallites  is  observed. 

IV  (cfL  A.,  1936,  1188).  If  a  Sr-SrO  activator 
is  deposited  on  a  Ni-Fe  cathode  at  900°,  previously 
activated  with  Sr  and  Ba,  an  abnormal  increase  of 
emission  intensity  occurs  along  definite  lines,  the 
lines  in  each  crystallite  being  parallel,  and  related 


in  direction  to  the  underlying  crystal  lattice.  The 
formation  of  the  lines  is  attributed  to  increased 
adsorptive  power  for  the  activating  atoms  in  the 
neighbourhood  of  surface  irregularities. 


A.  J.  E.  W. 

Structure  of  boron  hydrides.  V.  Tetra- 
borane  B4H10  and  the  pentaborane  B5H1]t.  S.  H. 
Bauer  (J.  Amer.  Chem.  Soc.,  1938,  60,  805 — 812; 
cf.  A.,  1938,  I,  236). — Electron-diffraction  investig¬ 
ation  shows  that  B4H10  has  a  configuration  analogous 
to  that  of  C4II10,  with  the  intcrat.  distances  B — B 
1*84^004,  B — H  1*28^0*03  a.  B-H14  has  a 
structure  similar  to  that  of  either  «-  or  -iso- C51I12, 
with  B — B  1*81  ±0*03  and  B — H  1*26±0*03  a. 
The  valency  angles  are  approx,  tetrahedral ;  internal 
rotation  must  be  assumed.  The  general  formulation 
of  the  constitution  of  B  hydrides  is  discussed. 


E.  S.  H. 

Oxidation  of  aluminium  foils.  K.  Tanaka  and 
H.  Kano  (Mem.  Coll.  Sci.  Kyoto,  1938,  A,  21,  1 — 
4). — The  structure  of  the  film  of  y-Al203  formed  on 
heating  A1  foil  has  been  examined  by  electron  diffrac¬ 
tion.  On  gradual  heating  some  cubic  crystals  of 
y-AI203  are  formed  and  are  oriented  in  the  same  way 
as  the  cubic  crystals  of  A1  in  the  original  foil.  When 
the  foil  is  suddenly  heated  (900°)  this  effect  is  not 
observed.  A.  J.  M. 


Domain  theory  of  ferromagnetics  under  stress. 
II.  Magnetostriction  of  poly  crystalline  material . 
W.  F.  Brown,  jun.  (Phj-sical  Rev.,  1938,  [ii],  53, 
482 — 191 ;  cf.  A.,  1937,  I,  556). — Expressions  arc 
derived  for  the  magnetostriction  of  polycryst.  Fe 
and  Ni  when  the  domains  are  isotropic,  and  when  they 
are  cnrst.  and  have  (111)  and  (100)  as  the  direction 
of  easy  magnetisation.  Results  are  discussed  and 
compared  with  experimental  data.  N.  M.  B. 

Photochemical  processes  in  crystals.  R. 
Hilsch  and  R.  W.  Pohl  (Ann.  Physik,  1938,  [v], 
32,  155 — 160;  cf.  A.,  1938,  I,  120). — The  variation 
with  temp,  of  the  quantum  efficiency  of  the  decomp, 
of  mixed  crystals  of  KBr-KH  and  KBr-KD  is  de¬ 
scribed.  Decomp,  takes  place  at  lower  temp,  for 
KBr-KH.  The  absorption  bands  of  RbBr  and  RbH 
are  compared.  The  positions  of  the  bands  are  in 
agreement  with  vals.  calc,  on  the  hypothesis  that 
light  absorption  gives  rise  to  the  transference  of  an 
electron  from  anion  to  cation.  O.  D.  S. 

Effect  of  hydrostatic  pressure  on  the  sus¬ 
ceptibility  of  Rochelle  salt.  D.  Bancroft  (Physi¬ 
cal  Rev.,  1938,  [ii],  53,  587—590;  cf.  A.,  1935, 
288). — An  investigation  of  the  electric  susceptibility 
as  a  function  of  temp,  and  pressure  in  the  range 
— 20°  to  60°  and  up  to  10,000  atm.  shows  that  both 
the  upper  and  lower  crit.  temp,  are  altered  by  the 
pressure,  but  the  pressure  coeffs.  for  the  alterations 
are  different  in  the  two  cases.  An  attempt  to  correlate 
the  experiment  with  statistical  mechanical  theory  is 
made.  N.  M.  B. 

Piezo-electric  relaxation  time  in  Seignette 
salt  crystals.  R.  D.  Schulvas-Sorokin  (Physikal. 
Z.  Sovietunion,  1937,  12,  685 — 700 ;  cf.  A.,  1935, 
288). — The  variation  of  piezo-electric  modulus  with 
frequency  has  been  measured,  and  also  the  changes  of 
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relaxation  time  with  temp,  and  the  effect  of  an  electric 
field.  The  connexion  between  mechanical  and  elec¬ 
trical  relaxation  time  is  discussed  with  reference 
to  the  mechanism  of  polarisation  in  the  crystal. 

J,  A.  D. 

Velocity  of  grain  growth  in  aluminium.  M. 
Kornfkld  and  F.  Ribalko  (Physikal.  Z.  Soviet- 
union,  1937,  12,  658 — 666;  cf.  A.,  1935,  433). — New 
grains  develop  with  anistropic  velocity  during  the 
recrystallisation  of  plastically  deformed  single  crystals 
of  Ah  They  join  to  the  octahedral  planes  of  the 
mother-crystal  with  different  irrational  plane  indices. 
The  anisotropic  growth  occurs  within  a  narrow  temp, 
range  and  vanishes  at  high  temp.  J.  A.  D. 

Mol.  wt.  of  phosphorus  pentoxide  between. 
670°  and  1100°.  E.  V.  Britzka  and  E.  Hoffmann 
(Monatsh.,  1938,  71,  317 — 324). — Determination  of 
the  v.d.  of  P205  gives  the  following  mean  vals.  for 
the  mol.  wt.  at  the  temp,  stated  :  670°,  304 ;  870°, 
303  ;  1000°,  291  ;  1100°,  301.  (P4O10  requires  284.) 

A.  J.  M. 

Absolute  measurement  of  resistance  and  re¬ 
actance  at  frequencies  of  the  order  300  x  10° 
cycles  per  sec.  R.  A.  Chtpman  (Physical  Rev., 
1938,  [ii],  53,  672).  N.  M.  B. 

Magnetic  variation  of  the  resistance  of  pure 
metals.  M.  Kohler  (Ann.  Physik,  1938,  [v],  32, 
211— 218).— Theoretical.  O.  D.  S. 

Variation  of  the  thermal  resistance  of  pure 
metals  in  a  transverse  magnetic  field.  E. 
Gruneisen  (Ann.  Physik,  1938,  [v],  32,  219— 
224). — Theoretical.  The  conclusions  of  Kohler  (cf. 
preceding  abstract)  are  valid  also  for  the  variation 
of  the  thermal  resistance  of  metals  in  a  magnetic 
field.  0.  D.  S. 

Electrical  resistance  of  gold  below  1°  K. 
W.  J.  de  Haas,  H.  B.  G.  Casdik,  and  G.  J.  van  den 
Berg  (Physica,  1938,  5,  225— 229;  cf.  A.,  1937,  I, 
504). — A  rapid  increase  in  p  occurs  below  1°  k.,  the 
results  suggesting  that  p  is  infinite  at  0°  K. 

A.  J.  E.  W. 

Influence  of  transverse  magnetic  field  on  the 
electrical  and  thermal  conductivity  of  pure 
metals  at  low  temperature.  E.  Gruneisen  and 
H.  Adenstedt  (Ann.  Physik,  1938,  [v],  31,  714 — 
744). — The  electrical  and  thermal  conductivities  of 
pure,  and  in  most  cases  single-crystal,  Cu,  Ag,  Pt, 
W,  and  Be  have  been  measured  in  magnetic  fields  up 
to  12  X  103  oersted  at  —253°  and  also  at  — 195° 
for  Be.  Results  are  discussed.  0.  D.  S. 

Magnetic  properties  of  small  pieces  of  metal 
at  low  temperatures.  F.  Hund  (Ann.  Physik, 
1938,  [v],  32,  102— 114).— Theoretical.  An  inter¬ 
mediate  state  of  strong  diamagnetism  bounded  by 
states  of  magnetic  instability  is  to  be  expected  in 
metals  at  very  low  temp.  (cf.  A.,  1934,  19).  In  ring- 
shaped  pieces  of  metal  such  diamagnetism  will  be 
accompanied  by  a  current  around  the  ring  (cf. 
London,  A.,  193S,  I,  19).  0.  D.  S. 

Cooling  by  adiabatic  demagnetisation.  P. 
Debye  (Ann.  Physik,  1938,  [v],  32,  S5 — 101) —Theor¬ 
etical.  A  limit  exists  at  some  thousandths  °k.  to  cooling 
by  the  adiabatic  demagnetisation  of  compounds 


possessing  electronic  magnetism.  The  magnetic  pro¬ 
perties  of  the  alums,  and  especially  (NH4)2Fe(S04)2, 
at  low  temp,  are  discussed.  0.  D.  S. 

Thermodynamics  of  superconductivity.  M. 
von  Latte  (Ann.  Physik,  1938,  [v],  32,  71 — 84). — 
Theoretical.  O.  D.  S. 

Intermediate  state  of  superconductors.  L. 
Landau  (Nature,  1938,  141,  68S). — It  is  calc,  that 
the  laminai  (A.,  1937,  I,  404)  of  the  intermediate 
state  of  superconductors  become  thinner  towards  the 
surface,  and  finally  form  a  kind  of  mixed  phase. 

L.  S.  T. 

Experiments  at  radio  frequencies  on  super¬ 
conductors.  F.  B.  Silsbee,  F.  B.  Brickwedde, 
and  R.  B.  Scott  (J.  Res.  Nat.  Bur.  Stand.,  1938, 
20,  109 — 123). — A  detailed  account  of  work  already 
noted  (A.,  1938,  I,  129).  J.  A.  D. 

Magne-crystallic  action.  V.  Paramagnetic 
salts  of  the  rare-earth  and  iron  groups,  K.  S. 
Krishnan  and  A.  Mookherji  (Phil.  Trans.,  1938, 

A,  237,  135 — 159;  cf.  A.,  1936,  1057). — Crystallo¬ 

graphic  data  and  full  data  for  measurements  on  the 
magnetic  anisotropy  and  mean  susceptibility  of  53 
paramagnetic  crystals  are  tabulated.  Results  are 
discussed  on  the  basis  of  the  theory  of  Van  Vleck, 
Penney,  and  Schlapp,  in  relation  to  the  Stark 
splitting  of  the  energy  levels  of  the  paramagnetic 
ions  under  the  influence  of  the  strong  cryst.  electric 
fields  acting  on  the  ions.  The  contrast  in  the  magnetic 
behaviour  of  the  six-co-ordinated  and  the  four-co- 
ordinated  Co  compounds,  predicted  by  theory,  is 
verified  experimentally.  The  former  salts  are 
strongly,  and  the  latter  feebly,  anisotropic  magnetic¬ 
ally.  All  salts  of  the  Fe  group  (except  Co  salts) 
have  two  of  their  principal  susceptibilities  nearly 
equal ;  the  magnetic  ellipsoids  approximate  to  a 
spheroid.  The  consts.  of  the  crystal  field  in  Ni  salts 
are  calc,  in  detail.  N.  M.  B. 

Paramagnetism  of  cupritetrachlorides  and 
organic  cupritrichlorides.  J.  Amtel  (Compt. 
rend.,  1938,  206,  1113—1115;  cf.  A.,  1938,  I,  207).— 
Vais,  of  x  at  20°  are  recorded  for  28  complexes  formed 
by  CuCl2  with  amines  and  other  N  bases.  In  most  cases 
the  paramagnetism  is  approx,  that  to  be  expected 
for  the  Cu”  ion.  H.  J.  E. 

Magnetic  susceptibility  of  metallic  cerium. 
R.  Jaanus  (Physikal.  Z.  Sovietunion,  1937,  12, 
729 — 735). — The  magnetic  behaviour  of  a  weak 
magnetic  material  which  has  a  ferromagnetic  inclusion 
is  discussed.  A  method  of  measurement  is  indicated 
which  will  allow  the  presence  of  the  ferromagnetic 
impurity  to  be  detected,  and  allowed  for,  in  estimating 
the  susceptibility  of  the  sample.  Previous  measure¬ 
ments  of  the  susceptibility  of  Co  at  low  temp,  are 
considered  untrustworthy,  J.  A.  D. 

Dispersion  of  acoustic  velocity  in  liquids. 

B.  V.  R.  Rao  (Proc.  Indian  Acad.  Sci.,  1938,  7,  A, 
163 — 176). — The  results  previously  reported  (cf. 
A.,  1937,  I,  353)  have  been  amplified  by  a  theoretical 
discussion  and  a  description  of  experimental  method. 
Dispersion  of  acoustic  velocity  with  frequency  has 
been  established  in  the  case  of  CC14  and  COMe2. 
The  ultrasonic  velocities  for  these  liquids  are  re- 
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spectively  928  and  1205  m.  per  sec.,  and  the  hyper¬ 
sonic  velocities  1070  and  978  m.  per  sec.  Although 
the  presence  of  similar  dispersion  in  the  case  of  C6H6 
and  FliMe  is  indicated,  the  data  are  not  accurate 
enough  for  calculation  of  vals.  for  the  supersonic 
and  hypersonic  velocities.  C.  R.  H. 

Absorption  of  untrasonic  vibrations  in  solids 
and  liquids.  N.  P.  Otpuschtschennikov  (Physi¬ 
cal.  Z.  Sovietunion,  1937,  12,  736 — 744). — A  new 
method  of  measuring  absorption  of  ultrasonic 
vibrations  is  described  and  is  used  to  measure  the 
absorption  in  Hg,  H20,  transformer  oil,  and  vaseline 
oil.  H20  has  the  least,  and  petroleum  oil  the  greatest, 
absorption.  The  results  differ  from  the  vals.  calc, 
from  Stokes’  formula.  Absorptions  in  steel,  brass, 
NaCl,  Cu,  Sn,  and  glass  were  also  measured. 

J.  A.  D. 

Absorption  of  ultrasonic  waves  in  liquids  by 
an  optical  method.  H.  Grobe  (Physikal.  Z.,  193S, 
39,  333 — 338). — An  optical  method  for  the  investig¬ 
ation  of  the  absorption  of  ultrasonic  waves  in  liquids 
at  various  frequencies  is  described.  The  absorption 
in  C6H6  for  frequencies  of  G — 13  mHz.,  and  in  CC14, 
PhMe,  EtOH,  H20,  and  glycerol  in  the  upper  part  of 
this  range,  was  determined.  The  absorption  in 
mixtures  of  C6H6  and  C10H8,  and  of  C6H6  and  PhMe, 
was  also  determined  as  a  function  of  concn. 

A.  J.  M. 

Propagation  of  ultrasonic  waves  in  liquids 
under  pressure.  P.  Biquard  (Compt.  rend.,  1938, 
206,897—899;  cf.  A.,  1934,  1299 ;  1938,  1,  71).— The 
velocity  of  sound  ( V)  in  C6H6,  PhMe,  MeOAc,  and 
CC14,  at  pressures  (p)  >700  kg.  per  sq.  cm.,  and  for 
a  frequency  of  10,000  kc.  per  sec.,  has  been  measured. 
In  this  range  V  shows  a  linear  relation  to  p,  except 
for  C6H6  at  p  >400  kg.  per  sq.  cm.  (cf.  A.,  1929, 
637).  A.  J,  E.  W. 

Liquid  jets  with  supersonic  velocities.  R. 
Kling  and  N.  Manson  (Compt.  rend.,  193S,  206, 
892 — S94). — Shadow  photographs  of  jets  of  gas  oil, 
EtOH,  H20,  and  glycerol,  projected  at  high  velocity 
into  the  atm.,  are  discussed.  A.  J.  E.  W. 

Influence  of  a  magnetic  field  on  the  absorption 
of  sound  in  oxygen  gas.  A.  van  Itterbeek  and 
L.  Thys  (Physica,  1938,  5,  298—304;  cf.  A.,  1937, 
I,  230). — At  20°  the  absorption  coeff.  of  sound  in 
02  at  1  atm.  pressure  decreases  by  ~20%  when  a 
transverse  magnetic  field  of  6000  gauss  is  applied. 
The  effect  disappears  for  pressures  <0-3  atm.  at 
20°,  and  at  lower  pressures  at  50°.  The  decrease  is 
probably  due  to  the  effect  of  the  magnetic  field  on 
the  vibrational  state  of  the  02  mol.  The  velocity 
of  sound  in  02  is  unchanged  by  a  magnetic  field. 
The  effect  is  not  found  with  N2,  in  which  sound 
absorption  varies  with  pressure  in  accordance  with 
the  Kirchhoff-Helmholtz  formula.  A.  J.  E.  W. 

Optical  properties  of  very  thin  sheets  of  plat¬ 
inum.  P.  Rouard  (Compt.  rend.,  1938,  206,  1106— 
1108;  cf.  A.,  1937,  I,  228). — Data  are  recorded  for 
the  transmission,  reflexion,  and  phase  change  on 
reflexion  of  X  57S0  a.  with  Pt  films  of  thickness 
0*6 — 57 -S  mp.  H.  J.  E. 


Specific  heats  of  zirconium  and  magnesium 
nitrides.  S.  Satoh  (Sci.  Papers  Inst.  Phys.  Chem. 
Res.  Tokyo,  1938,  34,  399 — 405). — The  mean  sp. 
heats  of  Zr3N2  and  Mg3N2  have  been  measured  over 
three  temp,  ranges,  and  expressions  derived  for  the 
true  sp.  heats  over  the  total  ranges  (0 — 500°  for 
Zr3N2  and  0 — 100°  for  Mg3N2).  T.  H.  G. 

Specific  heat  of  py-butanediol.  M.  A.  Choch- 
lovkin  and  A.  Y.  Kalatscheva  (Sintet.  Kautschuk, 
1936,  No.  lj  25 — 27). — Data  for  the  pure  and  technical 
products  at  26 — 140°  are  given.  For  the  former  the 
sp.  heat,  C,  is  given  by  C  =  0*5381  +  0-0010464$, 
and  for  the  latter  by  C  —  0*5568  -f  0  001503^,  where 
t  is  the  temp.  Ch.  Abs.  ( e ) 

Specific  heats  of  liquids  in  relation  to  Raman 
effect  data.  S.  Bhagavantam  (Proc.  Indian  Acad. 
Sci.,  1938,  7,  A,  245 — 250). — Vals.  of  Cv  for  liquid 
CCl.j  and  CS2  are  midway  between  vals.  calc,  by  two 
alternative  methods.  In  one  method,  in  evaluating 
the  contribution  of  translational  and  rotational 
degrees  of  freedom,  the  substance  is  considered  as  a 
solid,  and  in  the  other  as  a  gas.  The  observed  val. 
for  liquid  C6H6  is  closer  to  the  val.  calc,  on  the  assump¬ 
tion  of  a  solid  than  to  the  val.  calc,  on  the  assumption 
of  a  gas.  It  is  concluded  that  in  liquids  thermal 
movements  of  mols.  are  partly  in  an  organised  manner 
constituting  Debye  elastic  waves  as  in  a  solid,  and 
partly  in  a  random  manner  as  in  a  gas.  C.  R.  H. 

Molecular  heats  of  organic  vapours.  K.  Ben- 
newitz  and  W.  Rossner  (Z.  physikal.  Chem.,  1938, 
B,  39,  126 — 144). — Mol.  heats  Cp  and  heats  of  vaporis¬ 
ation  have  been  determined  by  a  new  method  for 
some  20  substances  containing  C,  H,  and  0.  A 
semi -theoretical  expression  has  been  derived  by  which 
Cp  and  dCpjdT  (for  a  limited  temp,  range)  can  be 
calc,  for  any  temp,  from  the  structural  formula. 
Good  agreement  is  obtained  with  recorded  vals. 

.  T.  H.  G. 

Thermodynamic  treatment  of  stationary  pro¬ 
cesses  in  multiphase  systems.  W.  Meissner 
(Ann.  Physik,  1938,  [v],  32,  115— 127).— The  thermo¬ 
dynamic  equations  necessary  for  the  treatment  of 
stationary  processes  in  multiphase  systems  are  derived 
and  are  applied  to  the  technical  manufacture  of  solid 
C02  and  ice.  The  treatment  of  turbulent  processes  i3 
discussed.  0.  D.  S. 

Restricted  rotation  in  ethyl  alcohol,  acetone, 
and  isopropyl  alcohol.  S.  C.  Schumann  and  J.  G. 
Aston  (J.  Amer.  Chem.  Soc.,  1938,  60,  985 — 986). — 
Discrepancies  between  entropies  calc,  from  mol. 
data  assuming  free  rotation  and  experimental  third- 
law  entropies  are  traced  to  neglect  of  potentials 
restricting  internal  rotations.  E.  S.  H. 

Condensation  and  adsorption  of  mercury 
vapour.  R.  C.  Mason  (J.  Appl.  Physics,  1938,  9, 
131 — 134). — A  study  of  the  crit.  temp,  for  condens¬ 
ation  of  Hg  on  a  glass  surface  shows  that  a  large 
nucleus  is  necessary  for  condensation  to  start.  The 
heat  of  vaporisation  of  an  atom  from  the  nucleus 
is  13*2  kg.-cal.  per  mol.  Hg  atoms  are  adsorbed  on 
glass  rapidly  at  first  and  later  slowly.  E.  M.  W. 

Vapour  density  of  butadiene.  M.  A.  Choch- 
lovkin  and  A.  V.  Kalatscheva  (Sintet.  Kautschuk, 
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1936,  No.  1,  28 — 30). — The  wt.  of  1  litre  of  butadiene 
at  n.t.  was  2-4787  g.  The  mol.  vol.  at  n.t.  was  21-81. 

Ch.  Abs.  (e) 

Vapour  pressure  of  corrosive  substances.  IV. 
K.  Arii  and  M.  Kawabata  (Bull.  Inst.  Phys.  Chem. 
Res.  Japan,  1938,  17,  299 — 308). — Using  Jackson’s 
glass-spring  manometer  the  v.p.  of  PBr3  has  been 
measured  from  40°  to  its  b.p.  and  of  PC13  from 
— 20°  to  70°.  Empirical  equations  connecting  v.p. 
and  temp,  are  given  for  each.  The  following  consts. 
are  recorded  for  PBr3  and  PC13,  respectively  :  latent 
heat  of  evaporation  at  b.p.  9704  g.-cal.,  7414  g.-cal. ; 
mean  heat  of  evaporation  over  the  range  studied  9789 
g.-cal.,  7584  g.-cal. ;  b.p./760  mm.  172*8°,  74-7°. 

Trouton’s  const,  shows  that  both  are  normal  liquids. 
The  f.p.  of  PC13  is  -93-6°.  T.  H.  G. 

Thermal  expansion  of  the  alkalis.  L.  Bala- 
muth  (Physical  Rev.,  1938,  [ii],  53,  669).— The 
combination  of  an  equation  due  to  Bardeen  for  the 
energies  of  the  alkali  metals  with  Debye’s  idea  that 
the  thermal  expansion  of  a  solid  is  determined  by  the 
anharmonic  terms  in  the  potential  energy,  allows  the 
expansions  to  be  calc.  Results  for  Na  are  in  satis¬ 
factory  agreement  with  observed  vals.  N.  M.  B. 

General  definition  of  entropy  and  the  bases 
of  chemical  thermodynamics.  W.  Musd  (Ann. 
Soe.  Sci.  Bruxelles,  1938,  58,  [i],  65 — 86;  cf.  A., 
1936,  681). — Non-uniform  systems,  for  which  a 
generalised  Clausius  theorem  is  required,  are  specially 
considered.  I.  McA. 

Thermodynamic  properties  of  the  hexyl  alco¬ 
hols.  II.  Hexan-a-,  -[3-,  and  -y-ol,  and  p- 
methylpentan-a-  and  -S-ol.  F.  Hovorica,  H.  P. 
Lankelma,  and  S.  C.  Stanford  (J.  Amcr.  Chem. 
Soc.,  1938,  60,  820—827;  cf.  A.,  1934,  136).— 
Viscosity,  surface  tension,  v.p.,  and  d  of  the  alcohols 
have  been  determined  at  temp,  from  5°  to  the  b.p. 
The  b.p.,  heats  of  vaporisation,  and  Rankine  equation 
consts.  have  been  calc,  from  the  v.-p.  measurements, 
and  the  parachors,  Eotvos  consts.,  and  crit.  temp, 
from  the  surface  tension  data.  E.  S.  H. 

Thermodynamic  properties  of  substances  as 
a  function  of  reduced  temperature.  I.  Latent 
heat.  Vapour  volume  and  vapour  pressure  of 
water.  II.  Vapour  pressures  of  liquids  and 
the  principle  of  corresponding  states.  H.  A. 
Fales  and  C.  S.  Shapiro  (J.  Amer.  Chem.  Soc., 
1938,  60,  784—794,  794— 805).— I.  Theoretical.  Re¬ 
lations  between  latent  heat,  pressure,  vol.,  and 
reduced  temp,  have  been  formulated  and  tested  in 
respect  of  published  data. 

II.  The  equation  for  reduced  pressure  has  been 
applied  to  published  data  for  30  substances.  At 
equal  reduced  temp,  the  reduced  v.p.  of  two  substances 
are  related.  The  relating  coeffs.  are  exponential 
functions  of  temp.,  and  become  =  1  at  the  crit. 
point.  E.  S.  H. 

Preparation  for  the  formation  of  new  phases. 
A.  Smtts  (2.  physikal.  Chem.,  1938,  B,  39,  50 — 58). — 
Theoretical.  The  part  played  by  “  pseudo-associ¬ 
ation  J>  in  the  appearance  of  new  phases  is  discussed. 
New  investigations  of  the  X-ray  and  Raman  spectra 


of  liquid  H20  confirm  conclusions  drawn  from  the 
author’s  theory  of  allotropy.  J.  W.  S. 

Thermal  conductivity  of  crystals  at  low  tem¬ 
peratures.  W.  J.  de  Haas  and  T.  Biermasz 
(Physica,  1938,  5,  320 — 324). — Previous  results  (A., 
1935,  1064;  1937,  I,  506;  1938,  I,  131)  are  sum¬ 
marised  and  discussed.  The  dependence  of  the  con¬ 
ductivity  of  KC1  and  Si02  at  temp.  <20°  K.  on  the 
size  of  the  specimen  crystal  has  been  confirmed. 
This  phenomenon  is  attributed  to  the  reflexion  of 
elastic  waves  at  the  crystal  boundaries. 

A.  J.  E.  W. 

Measurements  on  the  heat-conductivity  of 
liquid  helium  II.  W.  H.  Keesom,  (Miss)  A.  P. 
Keesom,  and  B.  F.  Saris  (Physica,  1938,  5,  281 — 
285 ;  cf.  A.,  1936,  788). — k  for  liquid  He  II  in  a  long 
capillary  has  been  found  to  vary  with  the  heat  flow, 
k  decreasing  with  increasing  flow  rate.  Pronounced 
max.  vals.  of  k ,  attaining  810  e.g.s.  units,  are  observed 
at  1*7 — 2*0°  k.  A.  J.  E.  W. 

Joule  and  Joule-Thorns  on  effects.  A.  L.  Clark 
and  L.  Katz  (Canad.  J.  Res.,  1938, 16,  A,  41 — 59). — 
The  val.  of  the  internal  pressure  (Joule  effect)  calc, 
from  available  data  for  the  two-phase  liquid-vapour 
state  is  an  approx,  linear  function  of  the  external 
pressure.  The  val.  of  the  internal  pressure  has  also 
been  calc,  for  low  pressure.  The  variation  of  cv 
with  temp,  has  been  related  to  the  behaviour  of  the 
internal  pressure.  At  const,  temp,  the  internal 
pressure  rises  to  a  max.  with  increase  of  pressure  and 
probably  falls  to  zero  and  becomes  negative.  For 
He  the  pressure  for  inversion  is  relatively  low.  The 
inversion  curve  for  the  Joule-Thomson  effect  has 
also  been  studied  and  it  is  shown  that  even  for  C02 
an  inversion  may  be  expected.  Calculation  of  the 
two  effects  is  reliable  as  long  as  the  vals.  are  large. 

D.  F.  R. 

Relativistic  study  of  Joule-Thomson  effect  and 
adiabatic  processes  in  a  gas.  I.  D.  V.  Gogate 
(Phil.  Mag.,  1938,  [vii],  25,  694 — 702). — Theoretical, 
deriving  prT74/3  =  const.  H.  J.  E. 

Determination  of  intermolecular  forces  from 
the  Joule-Thomson  coefficients.  J.  O.  Hir- 
scnFELDER,  R.  B.  Ewell,  and  J.  R.  Roebuck  (J. 
Chem.  Physics,  1938,  6,  205 — 218). — The  energy  of 
interaction  between  non-polar  mols.  is  determined 
inductively  from  the  experimental  Joule-Thomson 
coeffs.  He  and  A  are  studied  in  detail. 

W.  R.  A. 

Measurements  on  the  viscosity  of  helium  gas 
between  293°  and  1*6°  K.  A.  van  Itterbeek  and 
W.  H.  Keesom  (Physica,  1938,  5,  257 — 269). — Vals. 
of  7)  obtained  by  an  oscillating-disc  method  are 
recorded ;  the  dependence  of  vj  on  T  is  in  agreement 
with  Uchling’s  theory  (A.,  1933,  551 ;  1935,  157). 
At  423  and  20*38°  K.,  tq  remains  const,  within  1% 
with  change  of  pressure  (p)  down  to  approx.  2  mm. 
For  lower  pressures,  rt  =  +P)>  a  being  a 

const,  parameter  and  the  const,  val.  of  r,  at  higher 
pressures.  The  ratio  of  the  vals.  of  a  at  4*23  and 
20*3S°  k.  is  in  agreement  with  the  val.  calc,  by 
assuming  Maxwell  velocity  distribution. 

A.  J.  E.  W. 
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Viscosities  of  hydrocarbons.  I — HI.  E.  B. 
Evans  (J.  Inst.  Petroleum  Tech.,  1938,  24,  38 — 
53). — Published  data  on  the  7j  of  hydrocarbons  are 
critically  reviewed.  In  the  measurement  of  7),  a 
modified  B.S.I.  viscometer  was  used,  designed  to 
reduce  kinetic  energy  effects  and  to  render  the 
instrument  suitable  for  liquids  of  very  low  tj.  The 
errors  met  with  in  small  viscometers  arc  attributed 
entirely  to  drainage  effects  and  not  to  y.  Abs.  and 
kinematic  rj  are  tabulated  for  n-paraffins  from  C4H10 
to  C18H38  and  for  dotriacontane.  C.  C. 

Internal  friction  in  solids.  IV.  Relation  be¬ 
tween  cold  work  and  internal  friction.  C. 
Zener  (Physical  Rev.,  1938,  [ii],  53,  582 — 586;  cf. 
A.,  1938, 1,  131). — Mathematical.  It  is  assumed  that 
the  effect  of  cold  work  on  internal  friction  is  due  to 
residual  internal  stresses  produced.  These,  during 
vibration,  give  rise  to  temp,  fluctuations  and  thus  to 
local  heat  currents  associated  with  a  rise  in  entropy 
or  internal  friction.  A  formula  for  this  internal 
friction  in  terms  of  the  energy  associated  with  the 
residual  stresses  and  the  temp,  variation  of  the 
modulus  of  rigidity  is  obtained ;  it  gives  the  observed 
order  of  magnitude.  N.  M.  B. 

Physico-chemical  studies  of  dioxan-water 
mixtures.  L.  W.  Oholm  (Einska  Kem.  Medd.,  1938, 
67,  19 — 39). — Measurements  of  d,  7),  nD,  and  A  have 
been  made  at  20°.  For  solutions  of  electrolytes  A, 
a,  and  k  decrease  rapidly  with  increasing  dioxan 
conen.  M.  H.  M.  A. 

Viscosity  of  binary  mixtures.  B.  M.  Gugel 
(J.  Phys.  Chem.  Russ.,  1938,  11,  105 — 108). — The 
empirical  equations  of  Batschinski  (1921),  Meyer 
and  Mylius  (A.,  1920,  ii,  590),  Ishikawa  (A.,  1929, 
387),  Weichherz  and  Gugel  (A.,  1937,  I,  22),  and 
Lutschinski  ( ibid 295)  can  be  shown  to  be  mutually 
transformable.  J.  J.  B. 

Diffusion  and  viscosity  in  binary  liquid  mix¬ 
tures.  H.  Lemonde  (Ann.  Physique,  1938,  [xi], 
9,  539 — 644). — A  detailed  account  is  given  of  results 
previously  reported  (cf.  A.,  1937,  I,  295,  405).  The 
relations  are  discussed  in  some  detail.  N.  M.  B. 

Nuclear  formation  in  the  separation  of  metallic 
mixed  crystals.  R.  Becker  (Ann.  Physik,  193S, 
[v],  32,  128 — 140).— Approx,  vals.  are  calc,  of  the 
work  of  formation  of  a  nucleus  and  of  the  probability 
of  nuclear  formation  in  a  supersaturated  binary 
mixed  crystal.  The  derived  temp,  of  max.  velocity 
of  separation  is  in  agreement  with  experiment. 

O.  D.  S. 

Manganese-bismuth  alloys.  E.  Montigxie 
(Bull.  Soc.  chim.,  1938,  [v],  5,  343— 344).— Micro¬ 
scopical  observations  show  that  alloys  corresponding 
with  MnBi2  and  MnBi3  consist  of  crystals  of  Bi  in  a 
ground-mass  of  MnBi.  E.  S.  H. 

Magnetic  and  AT-ray  investigations  with 
nickel-platinum  alloys.  A.  Kussmann  and  H. 
Nitka  (Physikal.  Z.,  1938,  39,  373— 375).— The 
magnetic  properties  of  Ni-Pt  alloys  and  their  X-ray 
structure  have  been  examined  over  the  entire  range. 
A  phase  with  superstructure  is  found  at  Ni3Pt.  It 
is  formed  from  the  mixed- crystal  phase  by  tempering 
at  450°.  Its  electrical  conductivity  is  >  that  of  the 


mixed-crystal  phase  owing  to  the  ordered  arrange¬ 
ment  of  atoms.  It  also  has  a  smaller  magnetic 
saturation  and  a  lower  Curie  point.  A.  J.  M. 

Electronic  structure  of  alloys.  T.  Muto  (Sci. 
Papers  Inst.  Phys.  Chem.  Res.  Tokyo,  1938,  34, 
377— 390).— Mathematical.  T.  H.  G. 

Theory  of  order  for  the  copper-gold  alloy 
system.  W.  Shockley  (J.  Chem.  Physics,  1938, 
6,  130 — 144). — The  order-disorder  transformation 
for  a  wide  range  of  composition  has  been  determined 
on  the  basis  of  Bethe’s  assumption  of  nearest  neighbour 
interaction.  The  connexion  between  the  theories 
of  Bethe  and  of  Bragg  and  Williams  is  established. 

W.  R.  A. 

Solubility  of  silver  in  mercury.  IH.  R.  J. 
Maurer  (J.  Physical  Chem.,  1938,  42,  515 — 519). — 
The  solubility  or  Ag  in  Hg  at  5 — 20°  shows  only 
slight  departures  from  the  equation  log  N  = 
—  1105*8  jT  +  0*5894  (A.,  1933, 562).  A  sintered  glass 
filter  can  be  used  to  separate  such  amalgams.  No 
evidence  is  obtained  that  Ag  aggregates  of  various 
sizes  are  present.  J.  W.  S. 

Solubility  of  gold  in  mercury.  IV.  G.  Mees 
(J.  Amer.  Chem.  Soc.,  1938,  60,  870 — 871 ;  cf.  A., 
1931,  794). — Data  are  recorded  for  the  temp,  range 
190 — 300°.  No  max.  occurs  in  this  region. 

E.  S.  H. 

Influence  of  various  factors  on  the  solubility 
of  copper-zinc  alloy  in  acid.  I,  II.  H.  Kuge 
(Sci.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo,  1938, 
34,  417 — 433, 434 — 446). — I.  The  behaviour  of  Zn  and 
of  an  alloy  containing  90%  Zn  towards  n-H2S04  has 
been  investigated  between  30°  and  80°  and  the  results 
are  discussed  in  relation  to  heat- treatment,  surface 
area,  grain  size,  and  local  galvanic  action. 

II.  Pure  Cu  and  alloys  containing  10%,  20%,  and 
30%  Zn  have  been  examined  after  varying  heat- 
treatment.  Solubility  appears  to  increase  with  grain 
size  up  to  a  limit  and  then  remains  const.  An 
explanation  is  suggested.  T.  H.  G. 

Solubility  of  lime  in  water  at  different  tem¬ 
peratures.  M.  M.  Poljatschenko  (Zapiski,  1937, 
4,  44 — 45;  Int.  Sugar  J.,  1938,  40,  150). — Solutions 
saturated  with  Ca(0H)o  contain  0*13%  CaO  at  10°, 
0*124%  at  20°,  0*107%  at  40°,  0*088%  at  00°,  and 
0*068%  at  80°.  J.  P.  O. 

Solubility  of  calcium  carbonate  in  solutions  of 
ammonium  salts.  G.  Emschwiller  and  G.  Char- 
lot  (Compt.  rend.,  1938,  206,  1115 — 1117). — For 
a  given  pa  in  the  range  7*8 — 7*4,  the  solubility  of 
CaC03  in  aq.  NH4C1  is  2 — 3*5  times  that  in  aq. 
HC1.  The  enhanced  solubility  is  due  mainly  to 
hydrolysis,  but  partly,  also,  to  salt  action. 

H.  J.  E. 

Solubility  of  picric  acid  in  water  and  aqueous 
electrolyte  solutions.  H.  von  Halban  and  H. 
Kortschak  (Helv.  Chim.  Acta,  1938,  21,  392 — 
401). — Data  (at  20°)  are  recorded  for  picric  acid  in 
EL,0  and  in  aq.  NaCl,  NaBr,  NaC104,  NaN03,  LiC104, 
LiN03,  Sr(N03)2,  LiCl,  LiBr,  CaCl2,  Ca(N03)2,  HC1, 
HN03,  and  HC104,  respectively.  A  slow  reaction 
was  noted  with  >0*8n-HN03.  E.  S.  H. 
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Chemistry  and  electrochemistry  of  rhenium. 
VI.  Solubility  of  potassium  perrhenate  in 
water  between  10°  and  518°.  H.  Holemann  and 
W.  Ivleese  (Z.  anorg.  Chem.,  1938,  237,  172 — 
176). — The  m.p.  of  KRe04  is  518°.  The  solubility 
in  HoO  from  10°  to  518°,  and  d  for  the  saturated 
solution  from  10°  to  100°,  have  been  determined. 

F.  J.  G. 

Physico-chemical  properties  of  solutions  in 
liquefied  gases.  XXI.  Liquid  sulphur  dioxide 
as  a  solvent  for  inorganic  substances.  A.  I. 
Schattenstein  and  M.  M.  Victorov  (J.  Phys. 
Chem.  Russ.,  1938,  11,  18 — 27). — Qual.  solubility 
data  are  given  for  87  substances.  Quant,  measure¬ 
ments  are  recorded  for  LiCl,  LiBr,  Nad,  NaBr,  Nal, 
KC1,  KBr,  RbCl,  CsCl,  NH4C1,  NH4Br,  Cal2,  and 
Srl0.  J.  J.  B. 

A* 

Thermodynamical  calculation  of  the  solubility 
of  some  important  sulphides  up  to  400°.  J. 
Verhoogen  (Econ.  Geol.,  1938,  33,  34 — 51). — Calc, 
vals.  for  ZnS,  PbS,  HgS,  CuS,  Ag2S,  and  Cu2S 
indicate  a  considerable  increase  of  solubility  with 
temp.,  the  ratio  of  the  solubility  at  400°  to  that  at 
25°  ranging  from  102  to  104,  and  reaching  107  for 
ZnS.  Except  for  a  Ag2S-CuS  reversal,  the  order  of 
increasing  solubility  is  the  same  at  400°  as  at  25°. 
A  relation  expressing  changes  in  solubility  with  pn 
has  been  developed.  L.  S.  T. 

Determination  of  reciprocal  solubilities  of 
water  and  an  organic  liquid  by  pyknometer 
and  refractometer.  A.  Ntini  (Suoinen  Kem.,  1938, 
11,  A,  19 — 20). — An  expression  connecting  d  and  n 
for  binary  liquid  mixtures  with  the  composition 
has  been  used  to  determine  the  reciprocal  solubilities 
of  H20  and  a  no.  of  org.  liquids.  The  calc,  and 
observed  vals.  are  in  good  agreement. 

M.  H.  M.  A. 

Adsorption  of  hydrogen  on  reduced  nickel. 
Studies  at  low  temperatures.  S.  Iijima  (Bull. 
Inst.  Phys.  Chem.  Res.  Japan,  1938,  17,  286 — 
298). — Velocities  of  adsorption  have  been  measured 
between  — 23°  and  — 130°.  Several  activated  pro¬ 
cesses  occur  simultaneously  but  can  be  represented 
by  one  equation.  Velocity  coeffs.,  heats  of  activation, 
and  adsorption  isotherms  have  been  determined. 
The  heat  of  adsorption  is  found  to  be  10,600  g.-cal. 

T.  H.  G. 

Activated  adsorption  of  methane  on  reduced 
nickel.  M.  Kttbokawa  (Proc.  Imp.  Acad.  Tokyo, 
1938,  14,  61 — 66). — Between  — 112°  and  20°  adsorp¬ 
tion  is  of  the  van  der  Waals  type.  At  40 — 250° 
activated  adsorption  occurs  and  the  rate  of  this  has 
been  measured.  After  activated  adsorption  the 
initially  desorbed  gas  is  CH,,  but  at  later  stages  of 
desorption  it  is  accompanied  by  increasing  amounts 
of  H2,  indicating  a  dissociative  adsorption  severing 
the  G-H  linking.  E.  S.  H. 

Adsorption  of  hydrogen  by  copper  dispersed 
in  magnesia.  J.  R.  Lewis  and  H.  S.  Taylor  (J. 
Amer.  Chem.  Soc.,  1938,  60,  877 — 879). — The  adsorp¬ 
tion  of  H2  by  Cu,  MgO,  and  Cu-MgO  has  been  deter¬ 
mined  at**  1  atm.  and  80 — 717°  K.  Adsorption  is 
increased  by  dispersing  Cu  in  MgO  and  the  product 
is  less  likely  to  sinter  than  is  pure  Cu.  Physical  and 


activated  adsorption  processes  occur  in  each  case; 
with  MgO  thev  are  separated  by  a  wide  temp,  interval. 

E.  S.  H. 


(a)  Statistical  mechanics  of  the  adsorption  of 

gases  at  solid  surfaces .  (B)  Adsorption  of  argon, 

nitrogen,  and  oxygen  on  smooth  platinum  foil 
at  low  temperature  and  pressures.  E.  J.  Wil¬ 
kins  (Proc.  Roy.  Soc.,  1938,  A,  164,  496 — 509, 
510 — 531). — (a)  The  adsorption  isotherm  is  deduced 
in  terms  of  the  mol.  concn.  in  the  adsorbed  and 
gaseous  phases,  the  adsorption  potential,  and  certain 
partition  functions.  These  functions  have  been 
evaluated  for  (i)  a  three-dimensional  gas,  (ii)  a  gas  of 
two-dimensional  lateral  mobility,  and  (iii)  a  Planck 
oscillator  with  three  degrees  of  freedom.  The 
relation  between  the  adsorption  potential  and  the 
differential  heat  of  adsorption  is  discussed  and  the 
usual  method  of  evaluating  the  latter  is  criticised. 

(b)  The  adsorption  of  A,  N2,  and  02  on  Pt  foil  is 
measured  between  77°  and  193°  K.  at  pressures 
between  5  X  104  and  2  x  HP1  mm.  Deviations 
from  Langmuir’s  isotherm  are  found  at  the  lower 
temp.  The  fraction  of  the  surface  covered  at  satur¬ 
ation  is  unity  only  for  A  at  77°  K. ;  in  all  other  cases 
it  is  unity,  and  is  approx,  oc  exp(— (3/T).  The 
failure  of  the  Langmuir  relation  at  low  temp,  is 
attributed  to  the  intermol.  forces  which  exert  an 
influence  on  the  amount  of  gas  adsorbed.  The  adsorp¬ 
tion  potentials  of  A  and  N2  are  calc,  from  the  results 
of  the  preceding  paper  and  are  compared  with  the 
vals.  calc,  from  quantum  mechanics.  G.  D.  P. 


Influence  of  the  pu  of  tbe  medium  on  the 
hydrolytic  adsorption.  R.  Bruns,  R.  Burstein, 
N.  Fedotov,  and  M.  Livschitz  (J.  Phys.  Chem. 
Russ.,  1938,  11,  7 — 17). — An  acid  solution  has  been 
titrated  potentiometrically  with  NaOH  both  in 
absence  and  in  presence  of  platinised  charcoal  in  a  H2 
atm. ;  the  difference  of  [H*]  with  and  without  C 
is  a  measure  of  the  NaOH  adsorbed.  The  adsorption 
rises  with  pa  and  is  zero  at  pn  <0-4.  Adsorption 
of  H2S04  by  platinised  charcoal  in  02  becomes  zero 
at  pn  >8*8.  Adsorption  of  NaOH  by  sugar  charcoal 
in  02  is  zero  at  <1*8,  and  by  Si02  gel  at  p>n  <8. 
Si02  gel  in  H2  does  not  accelerate  the  inversion  of 
sucrose.  J.  J.  B. 

Traube's  rule  in  adsorption  from  solutions. 
K.  A.  Pospelova  (J.  Phys.  Chem.  Russ.,  1938,  11, 
99 — 104). — The  adsorption  by  quartz  from  aq. 
solutions  rises  in  the  series  MeOH  <  Pi^OH  <  Bu°0H 
<  t\so-C5Hn-OH  <  C6H13-OH  and  Bu*C02H  < 
C5Hn-C02H  <  C6H13-C02H.  From  gasoline  EtC02H 
is  more  readily  adsorbed  than  Pr°C02H;  BuaC02H 
and  C5Hu*C02H  are  not  adsorbed.  This  deviation 
from  Traube’s  rule  is  explained  by  an  inverse 
orientation  of  acid  mols.  at  the  quartz-gasoline 
interface.  J.  J.  B. 


Adsorption  on  curved  surfaces  and  emulsific¬ 
ation.  H.  M.  Cassel  (J.  Physical  Chem.,  1938,  42, 
475 — 4S2). — The  thermodynamic  theory  of  adsorption 
on  curved  surfaces  is  developed.  It  is  suggested 
that  emulsions  can  be  stable  only  if  the  interfacial 
density  of  the  emulsifying  films  for  surfaces  of  larger 
curvature  is  >  for  those  of  less  curvature.  Deductions 
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from  the  theory  are  in  qual.  agreement  with 
experiment.  J,  W.  S. 

Adsorption  of  solvents  by  soluble  substances. 
Heat  evolved  by  adsorption  preceding  dissolu¬ 
tion.  E.  Calvet  (J.  Chim.  phys.,  1938,  35,  69— 
79). — The  heats  of  adsorption  of  the  vapours  of 
H2 O,  EtOH,  COMe2,  CGH6,  CC14,  C6H14,  and  CS2  on 
CO(NI'I2)2>  NH2Ac,  NH2Bz,  sucrose,  C10H3>  and  I  are 
recorded.  The  heats  of  adsorption  of  H20  on 
CO(NH2)2  and  NH2Ac  are  approx,  equal  to  the  heats 
of  dissolution.  .  C.  R.  H. 

Clay.  I.  Behaviour  of  dyes  and  of  organic 
compounds  capable  of  forming  salts  towards 
clay  and  related  substances.  II.  Behaviour  of 
essential  oils  and  their  components  towards 
clay  and  related  substances.  H.  Carlsohn  and 
G.  Muller  (Ber.,  1938,  71,  [JS],  858—863,  863— 
870). — -I.  Adsorption  of  Sudan-red  B  (I)  by  substances 
which  do  not  contain  acidic  groups  (A1203,  CaC03) 
occurs  without  change  of  colour  and  the  dye  can  be 
removed  by  much  solvent.  Air- dried,  natural  bleach¬ 
ing  earths  and  other  clays  afford  red  adsorbates. 
Artificial  bleaching  earths  activated  with  mineral 
acids  yield  very  stable  adsorbates  with  formation  of 
salts,  production  of  which  is  not  due  to  incompletely 
removed  acid.  In  the  region  of  loosely- bound  H20 
absorption  of  the  dye  by  artificial  clays  is  a  time 
reaction  which  proceeds  more  rapidly  as  the  H20 
content  diminishes.  Action  consists  in  the  displace¬ 
ment  of  the  H20  by  solvent  and  dye.  The  change 
occurs  somewhat  differently  with  clays  which  have 
been  dehydrated  at  room  temp,  in  a  vac.  and  those 
which  have  been  dried  at  100 — 100° /atm.  pressure. 
In  the  region  of  chemically  united  H20  (>400°) 
the  (I)  reaction  decreases  with  diminishing  H20 
content  and  becomes  negative  at  about  700°.  The 
activity  of  the  product  is  not  restored  by  contact 
with  H20.  Eloridin  (II),  after  desiccation,  gives  a 
blue  adsorbate  with  (I)  in  light  petroleum;  this  is 
stable  only  in  presence  of  the  solvent.  With  benz- 
anthrone  (III)  in  C6H6,  (II)  yields  an  adsorbate  with 
green  fluorescence  whereas  artificial  activated  clays 
give  red-orange  to  golden-yellow  fluorescence  colours 
according  to  their  content  of  loosely-combined  H20. 
Strongly  adsorbed  solvents  displace  the  dye  from 
the  surface  of  the  adsorbent.  The  dependence  of  the 
activity  and  stability  of  the  clay  complex  on  the  H20 
content  and  thermal  treatment  of  the  adsorbent  is 
similar  with  (I)  and  (III). 

II.  1  c.c.  of  the  substance  is  mixed  with  0-5  g.  of 
highly  active  franconit  at  20°  in  a  test-tube  wrapped 
with  cotton- wool  and  provided  with  a  thermometer; 
the  max.  temp,  attained  are  recorded.  The  temp, 
effects  of  many  unsaturated  alcohols  and  aldehydes 
are  of  the  same  order  as  those  due  to  simple  adsorption 
although  the  compounds  are  considerably  altered. 
The  greatest  effects  are  observed  with  linalool  and 
citronellal.  Esters  show  somewhat  greater  effects 
than  those  of  the  corresponding  alcohols.  The 
behaviour  of  hydrocarbons  appears  to  be  governed 
by  the  nature  and  position  of  the  double  linkings  in 
the  mol.  The  effect  of  feebly  adsorbed  solvents  on 
the  catalytic  reaction  is  scarcely  noticeable.  With 
EtOH,  MeOH,  and  COMe2  the'  catalytic  change  is 


completely  inhibited  and  the  temp,  effects  are  solely 
those  due  to  the  action  of  the  solvent  on  the  par¬ 
ticular  clay.  The  importance  of  this  protective  action 
for  the  stabilisation  of  essential  oils  within  the  plant 
is  discussed.  The  analysis  of  essential  oils  by  treat¬ 
ment  with  natural  franconit  (devoid  of  catalytic 
properties)  after  the  pattern  of  chromatographic 
analysis  is  described.  H.  W. 

Periodical  sedimentation  from  solution  during 
evaporation  of  the  solvent.  N.  E.  Jermolenko 
and  K.  I.  Burankova  (J.  Phys.  Chem.  Russ.,  1938, 
11,  149 — 154). — Borax  is  deposited  in  rings  from  H20 
and  alcohols.  The  distances  between  the  rings 
increase  with  increasing  surface  tension  of  the  solvent, 
with  falling  temp.,  falling  concn.  (down  to  0-01%), 
and  increasing  bore  of  the  capillary.  This  behaviour 
agrees  with  the  theory  that  the  rings  are  produced 
because  the  solution  is  suspended  by  capillary  forces 
on  the  first  ring  until  the  wt.  of  the  suspended  liquid 
becomes  too  large;  then  the  liquid  suddenly  drops 
to  a  new  level  where  the  formation  of  a  second  ring 
starts.  J.  J.  B. 

Theory  of  surface  tension  of  aqueous  solutions. 

M.  Dole  (J.  Amer.  Chem.  Soe.,  1938,  60,  904 — 911). — 
A  general  equation  for  the  surface  tension  of  salt 
solutions  has  been  derived,  using  a  modified  form  of 
the  Langmuir  hyperbolic  adsorption  equation,  and 
assuming  that  negative  ions  are  adsorbed  at  the 
boundary  at  a  limited  no.  of  points  and  that  at  all 
other  points  positive  and  negative  ions  are  excluded 
from  the  first  adsorption  layer.  The  theory  explains 
certain  anomalies  in  published  data.  E.  S.  H. 

Interfacial  tensions  of  some  mercury-hydro¬ 
carbon  oil  systems.  II*  J.  L.  Culbertson  and 
K.  D.  Luedtke  (J.  Physical  Chem.,  1938,  42,  469 — 
473;  A.,  1937,  I,  300). — The  method  of  Bartell  and 
Miller  (A.,  1928,  945)  has  been  applied  to  interfaces 
between  Hg  and  oils.  The  tensions  are  lowered 
by  the  presence  of  EtBr  or  PhBr,  which  are  probably 
adsorbed  in  the  surface.  J.  W.  S. 

Measurement  of  very  small  surface  pressures. 
J.  Guastalla  (Compt.  rend.,  1938,  206,  993 — 995). — 
Small  surface  pressures  in  unimol.  films  are  measured 
by  the  curvature  of  a  silk  fibre  under  known  tension, 
which  forms  a  boundary  of  the  film.  Isotherms 
connecting  the  pressure  with  the  surface  area  per  mol. 
are  given  for  trioctoin  (I),  trihexoin,  and  oleic  acid; 
only  (I)  obeys  Boyle’s  law.  A.  J.  E.  W. 

Theoretical  considerations  relative  to  capil¬ 
lary  rise,  wetting  phenomena,  and  Anton ow’s 
rule.  E.  J.  Nellensteyn  (Chem.  Weekblad,  1938, 
35 ,  283— 288).— It  is  suggested  that  Antonow’s  rule 
(the  interfacial  tension  between  two  liquid  phases  = 
the  difference  of  the  surface  tensions)  is  a  special  case 
of  the  general  law,  that  in  the  systems  liquid-liquid- 
gas,  solid-liquid-liquid,  and  solid-liquid-gas,  the 
surface  energies  of  the  mutually  saturated  phases  are 
such  that  one  of  these  quantities  is  always  equal  to  the 
sum  of  the  other  two.  Three  equations  are  derived, 
giving  the  conditions  which  correspond  with  com¬ 
plete,  partial,  and  non- wetting.  Exceptions  are  to 
be  expected  if  the  surfaces  contain  oriented  mols. 

S.  C. 
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Spreading  of  certain  substances  on  a  clean 
surface  of  water.  I.  L.  A.  Ram  das  and  P.  S. 
Vaidyanathan  (Proc.  Indian  Acad.  Sci.,  1938,  7, 
A,  186 — 195). — The  rate  of  surface  dissolution,  R, 
of  camphor  (I)  floating  on  H20  is  >  the  rate  of 
internal  dissolution.  JR  varies  linearly  with  the 
perimeter  of  contact  and  appears  to  be  independent 
of  the  surface  area  and  depth  of  the  H20.  Evapor¬ 
ation  from  H20  on  the  surface  of  which  is  a  unimol. 
layer  of  (I)  is  >  from  pure  H20.  This  is  possibly 
due  to  convection  currents  tending  to  equalise  the 
temp,  of  H20  at  and  below  the  surface,  thereby 
increasing  the  surface  temp.  C.  R.  H. 

Influence  of  surface  structure  of  a  metal  on  tlie 
spreading  and  orientation  of  polar  molecules. 
J.  J.  Trillat  and  R.  Fritz  (J.  Chim.  phys.,  1938, 
35,  45 — 57). — A  polished  Fe  surface  is  not  wetted  by 
molten  stearic  acid,  but  when  roughened  the  amount 
of  wetting  increases  with  the  coarseness  of  the 
surface,  and  is  greater  when  the  roughening  has  been 
carried  out  transversely  than  when  it  has  been  done 
longitudinally.  When  the  polished  surface  is  oxid¬ 
ised,  corroded  by  treatment  with  acid,  or  covered 
with  a  thin  layer  of  graphite,  the  wetting  power  is 
increased.  C.  R.  H. 

Dynamics  of  liquid  movements  in  capillary 
systems  (Lloyd  effect).  W.  Ostwald  and  H. 
Erbring  (Kolloid-Z.,  1938,  83,  13 — 19). — When  a 
cylinder  containing  a  solution  is  connected  to  one 
containing  the  solvent  by  a  strip  of  filter- paper  the 
ends  of  which  dip  into  the  respective  liquids,  the  level 
of  the  solvent  falls  and  that  of  the  solution  rises.  The 
effect  is  increased  by  raising  the  concn.  of  the  solu¬ 
tion,  by  lengthening  the  connecting  strip,  and  in  other 
ways.  It  is  not  due  to  isothermal  distillation  or  to 
differences  of  surface  tension,  but  represents  a  siphon 
effect.  F.  L.  U. 

Capillary  systems.  XX  (1).  Dynamics  of  the 
capillary  siphon.  XXI  (1).  Localised  reactions 
in  a  field  of  diffusion  or  of  flow.  E.  !Manegold 
and  K.  Solf  (Kolloid-Z.,  1938,  83,  19 — 23,  24 — 
30). — XX.  If  a  vessel  containing  H20  is  connected 
with  one  containing  an  aq.  solution  by  a  siphon 
filled  with  H20,  transference  of  H20  to  the  solution 
(cf.  preceding  abstract)  occurs  as  a  result  of  diffusion 
of  the  solute  into  one  limb  of  the  siphon  causing  a 
difference  of  density.  Bv  measuring  the  velocity 
of  transference  the  diffusion  coeff.  of  the  solute  may 
be  calc.  Examples  are  given. 

XXI.  Instances  of  reactions  in  which  one  reactant 
is  fixed  in  position  whilst  the  other  is  in  process  of 
flow  or  diffusion  are  discussed.  A  model  of  reactions 
of  the  type  A  (fixed)  +  (B  +  C)  (moving)  is  given 
and  treated  mathematically.  F.  L.  U. 

Capillary  systems.  XII  (5).  Cylindrical 
sphere-screws  of  any  pitch.  Torsion  of  sphere- 
screws.  Sphere-screws  as  models  for  phyllo- 
taxis.  E.  Manegold  and  H.  Lixdemann.  (6) 
Characterisation  of  the  screw  linkage  in  inter¬ 
penetrating  cylindrical  and  elliptical  screws.  E. 
Manegold  (Kolloid-Beih.,  1938,  47,  196—224,  225— 
253;  cf.  A.,  1935,  443). — Mathematical.  F.  L.  U. 


Drop  phenomenon.  W.  Riedel  (Kolloid-Z., 
1938,  83,  31 — 32). — Under  certain  conditions  a  drop 
of  liquid  falling  into  the  same  liquid  in  bulk  can 
sink  below  the  surface  and  slowly  rise  to  the  surface 
while  maintaining  its  identity.  In  such  a  case  the 
drop  is  separated  from  the  bulk  liquid  by  a  layer  of 
air,  the  thickness  of  which,  for  0*5%  Na  oleate,  is  of 
the  order  5  X  1(H  cm.  The  phenomenon  is  not 
observed  with  H20.  F.  L.  U. 

Nature  of  sliding  and  the  analysis  of  friction. 
F.  P.  Bowden  and  L.  Leben  (Nature,  1938,  141, 
691 — 692). — Experiments  with  an  apparatus  which 
records  fluctuations  in  frictional  force  show  that  this 
force  is  not  const,  but  fluctuates  violently.  Sliding 
is  not  a  continuous  process,  but  proceeds  by  an 
alternation  of  “stick  and  slip.”  Metallic  and  other 
surfaces,  prepared  and  polished  in  different  ways, 
show  the  phenomenon  to  be  a  general  one.  Behaviour 
may  be  essentially  the  same  even  after  lubrication; 
certain  long-chain  fatty  acids,  however,  cause  con¬ 
tinuous  sliding.  Surface  temp,  remains  const,  during 
“  stick,”  but  rises  rapidly  at  the  instant  of  £<  slip,” 
and  then  falls.  L.  S.  T. 

Application  to  flotation  of  Curie's  law  of  the 
growth  of  crystal  faces.  F.  Barillet  and  (Mlle.) 
A.  Choisnard  (Compt.  rend.  XVII  Cong.  Chim.  Ind., 
1937,  525 — 529 ;  cf.  A.,  1937, 1,  359).— The  parallelism 
shown  by  capillary  consts.  and  degree  of  super- 
saturation  in  relation  to  the  rate  of  crystal  growth 
from  solution  (i)  under  equilibrium  conditions  (Curie), 
and  (ii)  with  rapid  growth  but  with  negligible  diffusion 
(Valeton),  suggests  that  interfacial  tension  at  all 
crystal  faces  is  increased  (unequally)  by  super¬ 
saturation.  Experiments  on  the  distribution  of  fine¬ 
grained  salts  between  non-miscible  solvents,  and 
observations  on  crystal  flotation,  confirm  this  view; 
its  technical  scope  is  indicated.  I.  Me  A. 

Orientation  of  molecules  and  structure  of 
fatty  acid  crystals.  D.  L.  Talmud  (J.  Phys.  Chem. 
Russ.,  1938,  11,  158 — 159). — When  palmitic  acid 
crystallises  on  a  H20  surface  it  forms  hydrated 
crystals  of  p  IT 92.  These  crystals  as  well  as  the 
flakes  pptd.  by  an  acid  from  NH4  palmitate  solutions 
adsorb  NH3,  electrolytes,  etc.  more  readily  than 
charcoal.  J.  J.  B. 

Dilatancy.  E.  J.  W.  Verwey  and  J.  H.  de  Boer 
(Rec.  trav.  chim.,  1938,  57,  383 — 389). — The  “  lique¬ 
faction  ”  on  the  addition  of  traces  of  oleic  acid,  of 
pastes  of  Fe,  Ni,  Si02,  talc,  Fe203,  BaC03,  or  glass 
powders  to  CC14,  C6H6,  n-C6H14,  or  ligroin  has  been 
investigated,  and  the  liquid  masses  so  obtained  have 
been  examined  for  dilatancy  phenomena.  There  is  a 
strong  parallelism  between  “  liquefaction  ”  and 
dilatancy.  It  is  supposed  that  in  a  paste  the  solid 
particles  adhere  at  several  points  due  to  van  der 
Waals-London  attraction  forces  and  that  the  liquid 
fills  up  the  interstices,  the  liquid  mols.  also  being 
bound  by  the  solid  particles  so  that  they  act  as 
bridges  and  thus  increase  the  adhesion  energy. 
Addition  of  oleic  acid  expels  the  liquid  mols.  if  the 
polar  forces  between  C02H  groups  and  the  surface 
of  the  solid  particles  are  sufficiently  large.  The  non¬ 
polar  ends  of  the  acid  mols.  are  weakly  bound  to 
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the  liquid  mols.  and  to  oriented  acid  mols.  on  adjacent 
particles,  thus  permitting  sliding  of  the  particles 
against  each  other,  resulting  in  “  liquefaction.” 

C.  R.  H. 

Solvent  effect  in  dielectric  polarisation.  III. 
Behaviour  of  ethyl  alcohol  in  certain  ethers.  G. 
Thomson  (J.C.S.,  1938,  460-^64;  cf.  A.?  1937,  I, 
507). — The  variation  of  polarisation  of  EtOH  in 
Pr^20,  Bua20,  amyl  ether,  and  dioxan  with  [EtOH] 
has  been  determined.  The  solutions  in  Pr^20  and 
dioxan  show  definite  max.  in  the  polarisation- 
concn.  curves.  The  vals.  of  the  polarisation  at  infinite 
dilution  are  high  (in  Pr%0  91*9,  Bua20  99-5,  amyl 
ether  112,  dioxan  79*2).  These  results  can  be  ex¬ 
plained  by  supposing  that  a  H  bond  is  formed  between 
the  ether  and  the  alcohol,  t.e.,  R20***H0R.  Evidence 
for  the  formation  of  such  bonds  between  ethers  and 
alcohols  is  obtained  from  cryoscopic  determinations 
with  solutions  of  C10H8  and  CGH4(N02)2  in  dioxan, 
C6H6  and  C6H14  in  Et  cetyl  ether,  and  C10H8  in  Ph20. 

A,  J.  M. 

Variation  with  concentration  of  the  density  and 
refractive  index  of  very  dilute  aqueous  solutions 
of  strong  electrolytes.  Differential  method  for 
the  determination  of  small  differences  in  density. 
W,  Prang  (Ann.  Physik,  1938,  [v],  31,  681—713).— 
Measurements  of  d  have  been  made,  by  the  method 
described,  for  solutions  of  NaCl,  KC1,  Na2S04,  MgS04, 
Na2C03,  and  K2C03  at  concns.  from  0*0007n  to 
0*1  N.  The  square-root  law  of  Redlich  and  Rosenfeld 
(A.,  1931,  905)  is  only  approx,  obeyed.  Better 
agreement  is  obtained  by  treating  separately  results 
above  and  below  ~0*01n.  Deviations  for  Na2C03 
and  K2C03  are  ascribed  to  hydrolysis  and  the  degree 
of  hydrolysis  is  calc.  The  variation  of  n  for  aq. 
solutions  of  Na2C03  and  K2C03  with  concn.  from 
0*003n  to  0’09n  has  been  investigated  and  equiv. 
refractivities  have  been  calc.  No  anomalies  were 
observed.  O.  D.  S. 

Falkenhagen’s  theory  of  viscosity  of  dilute 
aqueous  solutions  of  strong  electrolytes.  E. 
Asmtjs  (Z.  Physik,  1938,  108,  491 — 499). — Viscosities 
of  MgS04,  CuS04,  and  ZnS04  in  dil.  aq.  solution  are 
related  to  molar  concn.  Results  for  CuS04  and 
ZnS04  are  in  agreement  with  Ealkenhagen’s  theory. 
In  the  case  of  MgS04,  the  discrepancy  first  noted  by 
Cox  and  Wolfenden  (A.,  1934,  959)  is  confirmed. 

L.  G.  G. 

Experimental  proof  of  Falkenhagen 1 s  theory 
of  the  viscosity  of  aqueous  solutions  of  strong 
electrolytes.  E.  Asmtjs  (Naturwiss.,  1938,  26, 
200). — The  plot  of  ^  —  (rtjri0)  —  1  against  c *  for  MnS04 
is  a  straight  line  except  at  very  low  dilutions.  The 
extrapolated  val.  of  A  in  the  expression  0  =  A  + 
Be*  -f-  Bd  is  0*023.  Similar  results  are  given  by 
MgS04.  A.  J.  M. 

Viscosity  and  particle  form.  A.  Peterun 
(Naturwiss.,  1938,  26,  168 — 169). — Theoretical.  A 
method  of  calculating  the  sp.  viscosity  of  dil.  suspen¬ 
sions  of  solid,  ellipsoidal,  rotation-symmetrical  par¬ 
ticles  is  given  for  particles  of  diameter  <  10-4  cm.  but 
large  with  respect  to  solvent  mols.  A.  J.  M. 

Influence  of  a  magnetic  field  on  Brownian 
movement.  C.  Schaefer  (Ann.  Physik,  1938, 


[v],  32,  190—194). — Theoretical.  The  influence  of  a 
magnetic  field  on  Brownian  rotation  is  discussed. 
It  is  shown  to  increase  with  increasing  electrical 
conductivity  and  increasing  radius  of  the  particles. 
For  Cu  spheres  of  radius  6  y.  the  effect  of  a  magnetic 
field  of  2  X  104  oersted  would  be  equiv.  to  an  increase 
of  >10%  in  the  viscosity  of  the  supporting  medium. 

0.  D.  S. 

Modification  of  the  hydrogen-ion  activity  of 
metallic  salt  solutions  by  suspended  substances. 

E.  Reiff,  R.  Neumann,  and  R.  A.  J.  Schulz  (Z. 
anorg.  Cliem.,  1938,  237,  145— 159).— The  rate  of 
inversion  of  sucrose  in  cone,  salt  solutions  is  much 
increased  by  suspended  clays  which  have  previously 
been  treated  with  acids.  The  effect  is  not  caused  by 
acid  absorbed  by  the  clay,  and  only  a  part  of  it  is 
caused  by  ion- exchange.  The  suggestion  that  it  is 
due  to  the  presence  of  an  active  surface  is  confirmed 
by  the  observation  that  a  marked  rise  in  temp,  occurs 
when  the  clays  are  suspended  in  turpentine.  Possible 
mechanisms  are  discussed.  E.  J.  G. 

A"-Ray  diagram,  double  refraction,  and  viscosity 
of  streaming  sols.  K.  Hess,  H.  Kiessig,  and  W. 
Philippoff  (Naturwiss.,  1938,  26,  184 — 186). — The 
results  of  the  investigation  of  the  double  refraction, 
Yj,  and  X-ray  diagrams  of  sols  containing  cryst. 
anisodiametrical  particles  are  discussed.  The  double 
refraction  of  streaming  sols  indicates  the  form  of 
streaming  and  the  direction  of  orientation  of  the 
particles.  Similar  information  is  afforded  by  r(, 
whilst  X-ray  data  are  determined  by  the  structure 
and  form  of  the  particles  and  their  no.  as  well  as  bv  the 
angle  of  orientation.  A.  J.  M. 

Effect  of  ultrasonic  waves  on  solutions  of 
highly  polymerised  substances.  E.  Thieme 
(Physikal.  Z.,  1938,  39,  384 — 390). — The  effect  of 
ultrasonic  waves  on  the  viscosity  of  solutions  of 
gelatin,  agar,  and  gum  arabic  has  been  investigated. 
The  viscosity  is  decreased,  the  decrease  being  the 
greater  the  greater  is  the  amplitude  of  the  waves. 
The  effect  depends  on  concn.  and  reaches  a  max.  which 
moves  towards  smaller  concn.  as  the  mol.  wt.  in¬ 
creases,  and  the  amplitude  of  the  waves  decreases. 
The  effect  is  the  greater  the  higher  is  the  mol.  wt. 
The  decrease  in  viscosity  is  not  exponential  in  relation 
to  the  period  during  which  the  solution  is  submitted 
to  the  action  of  the  waves,  although  the  curve  becomes 
more  nearly  exponential  as  the  period  of  exposure  is 
lengthened.  A.  J.  M. 

Ligbt-scattering  in  emulsions.  I.  Dilute 
simple  emulsions.  R.  S.  Krishnan  (Proc.  Indian 
Acad.  Sci.,  193S,  7,  A,  98—103;  cf.  A.,  1935,  821).— 
Measurements  of  pQ,  pr,  and  ph  are  made  for  dilute 
aq.  emulsions,  prepared  by  (i)  dispersion,  (ii)  condens¬ 
ation  methods,  of  castor,  paraffin,  bergamot,  lavender, 
and  lemon  oil.  For  castor  oil,  pa  increases,  pv  and 
ph  decrease,  with  decreasing  A,  in  contrast  with  dis¬ 
persion  in  sols  (A.,  1937,  I,  514).  The  spherical 
droplets  of  (ii)  are  smaller  than  in  (i)  with  <i~0*l — 
0*5  u.  The  small  vals.  of  pT  and  Ph,  which  are  greater 
in  (ii)  than  in  (i),  are  due  to  depolarised  secondary 
scattering.  I*  Me  A. 
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Reciprocity  theorem  in  colloid  optics. 
(Oriented  particles.)  R.  S.  Krisiinan  (Proc. 
Indian  Acad.  Sci.,  1938,  7,  A,  91 — 97 ;  cf.  A.,  1937, 
I,  614 ;  1938,  I,  247). — Measurements  are  recorded  of 
the  intensities  of  the  scattering  components  and  of  the 
depolarisation  factors  ptll  pv,  and  ph,  for  white  light 
transversely  scattered  from  graphite  sols  subject  to 
a  magnetic  field  (0 — S000  gauss)  applied  (i)  parallel 
to  the  incident  beam,  (ii)  parallel  to  the  observed 
scattered  beam,  and  (iii)  perpendicular  to  the  plane 
(P)  of  incident  and  observed  beams.  The  marked 
changes  are  due  to  orientation  (near  saturation  at  the 
upper  field  limit)  of  the  planes  of  the  disc-like  par¬ 
ticles,  parallel  to  the  field.  In  confirmation  of  theory, 
only  in  (iii),  where  orientation  is  random  in  P,  is  the 
reciprocity  relation  p(l  =  (1  +  l/plt)/(l  +  1 /pv)  satis¬ 
fied  for  non-zero  fields.  The  crystal  analogy  is  dis¬ 
cussed.  1,  Me  A. 

Separation  of  emulsions  [demulsification]. 

D.  F.  Chessman  and  A.  King  (Kolloid-Z.,  1938,  83, 
33 — 37). — The  rate  of  separation  of  the  disperse 
phase  in  H20-C5H11*0H  emulsions  containing  KC1 
or  KI  is  in  accord  with  Lederer’s  theory  (A.,  1935, 
701)  only  when  they  are  neutral  or  alkaline  and  of 
slight  stability.  Large  divergences  occur  both  with 
more  stable  systems  and  with  the  less  stable  emulsions 
containing  acid.  F,  L.  U. 

Conditions  of  formation  of  hydrosols.  I. 

N.  N.  Andreev  (J.  Gen.  Chem.  Russ.,  1937,  7,  2926 — 
2929). — When  org.  compounds  are  dissolved  in  EtOH 
or  COMe2  and  the  solutions  shaken  with  H20,  stable 
emulsions  are  obtained  only  in  the  case  of  polar 
compounds  (alcohols,  acids,  esters,  CHC13,  azoxy- 
compounds).  R.  T. 

Stability  of  colloidal  gold  under  hydrothermal 
conditions.  C.  Frondel  (Econ.  Geol.,  1938,  33, 
1 — 20). — The  stability  of  unprotected  Au  sols  (from 
HAuC14  and  H202)  towards  NaCl  increases  with  rise 
in  temp,  and  with  increase  in  dilution  of  the  sol. 
Unprotected  sols  containing  no  added  electrolyte 
coagulate  spontaneously  between  150°  and  250°. 
Colloidal  Si02  protects  colloidal  Au  both  against 
NaCl  and  against  spontaneous  coagulation  when  the 
temp,  is  raised.  Protection  is  accompanied  by  a 
reversal  of  charge  of  the  sol.  The  protective  action 
of  Si02  against  electrolyte  increases  with  increasing 
dilution  of  the  Au  sol.  Protected  sols  containing  no 
added  electrolyte  are  stable  at  350°,  but  coagulate 
spontaneously  at  410°.  In  the  negative  zone  of 
stability  protected  sols  are  inert  towards  NaOH  and 
sensitive  to  HC1 ;  in  the  positive  zone,  the  reverse  is 
true.  Unprotected  sols  behave  similarly  to  negative 
protected  sols,  but  the  tolerance  towards  NaOH  is 
less,  and  the  sensitivity  to  HC1  is  greater.  Si02  sols 
are  colloidal  at  25°  and  100°,  and  probably  up  to  350°, 
in  dilutions  the  solubilities  reported  by  Hitchen 
(A,,  1935,  292)  and  bvGruner  (Econ.  Geol.,  1930,25, 
700),  who  probably  were  dealing  with  a  peptisation 
equilibrium  which  simulates  a  true  solubility.  The 
conditions  of  transportation  and  deposition  of  Au  in 
acid  and  alkaline  hydrothermal  solutions  are  discussed. 

L.  S.  T. 

Effect  of  A”-radiation  on  the  ^-potential  of 
colloidal  graphite,  (a)  I.  Kemp,  (b)  J.  A. 


Crowtiier  (Nature,  1938,  141,  609). — (a)  Since  most 
living  cells  contain  surface-active  substances  it  is 
unlikely  that  the  effect  of  X-rays  on  the  surface 
charge  of  a  colloid  reported  previously  (A.,  1937,  I, 
461,  614)  can  occur  during  the  irradiation  of  cancerous 
animal  tissue. 

(b)  A  reply  to  the  above.  L.  S.  T. 

Effect  of  ethyl  alcohol  on  the  viscosity  of 
solutions  of  osogenic  colloids.  J.  Cluzet  and 
P.  Ponthus  (Compt.  rend.  Soc.  Biol.,  1938,  127, 
1125 — 1127). — The  addition  of  EtOH  to  agar  solu¬ 
tions  causes  an  increase  in  73  due  to  dehydration  of  the 
agar  micelle.  H.  G.  R. 

Effect  of  the  concentration  of  ethyl  alcohol  on 
the  stability  of  osogenic  colloids.  J.  Cluzet  and 
P.  Ponthus  (Compt.  rend.  Soc.  Biol.,  1938,  127, 
1127 — 1129). — Up  to  2%  EtOH  decreases  the  stability 
of  agar  solutions  and  produces  partial  flocculation, 
but  an  increase  in  the  no.  of  dispersed  granules, 
probably  due  to  a  suppression  of  the  forces  of  hydr¬ 
ation,  occurs  between  3  and  40%.  Above  40%  the 
no.  of  dispersed  granules  decreases.  H.  G.  R. 

Influence  of  surface-active  anions  and  cations 
on  silver  halide  sols  and  photographic  emulsions. 
II.  Absorption  of  surface-active  alkylpyridin- 
ium  cations  by  silver  iodide.  A.  Lottermoser 
and  R.  Steudel  (Kolloid-Z.,  1938,  83,  37 — 51 ;  cf. 
A.,  1938,  I,  261). — A  method  of  analysing  very  dil. 
solutions  of  alkylpyridinium  chlorides  is  described. 
The  absorption  of  the  dodecyl  compound  (I)  by  Agl 
sols  was  determined  by  analysis  of  the  ultrafiltrate. 
At  very  low  concns.  of  (I)  complete  absorption  occurs 
up  to  a  point  where  the  total  cross-sectional  area  of 
the  absorbed  (I)  mols.  is  of  the  same  order  of  mag¬ 
nitude  as  the  surface  area  of  the  Agl  particles. 
Beyond  this  point  there  is  a  slow  linear  rise,  attributed 
to  aggregation  of  (I)  mols.  The  absorption  is  not 
represented  by  the  usual  adsorption  isotherm,  but 
consists  in  the  formation  of  a  complete  unimol.  layer 
by  virtue  of  the  capillary-active  character  of  the  (I) 
cations.  The  results  are  discussed  in  connexion  with 
the  behaviour  of  photographic  emulsions  which  have 
been  treated  with  surface-active  ions.  F.  L.  U. 

Chemical  properties  of  aerosols.  R.  E.  Liese- 
gang  (Kolloid-Z.,  1938,  83,  217 — 221). — A  review. 

Investigation  of  periodic  reactions  by  methods 
of  physico-chemical  analysis.  XIH.  F.  M. 
Schemjakxn  and  V.  E.  Krauze  (J.  Gen.  Chem.  Russ., 
193S,  8,  83 — 92). — The  method  of  Ostwald  (A.,  1926, 
1202)  gives  more  exact  results  than  does  that  of  Morse 
(A.,  1930,  1117)  in  the  periodic  pptn.  of  neutral -red 
with  KoCr„0~,  or  of  methvlene-blue  with  HgCL  or 
K4Fe(CN)6“  iA  H20.  *  R.  T. 

Gel  formed  by  grinding  together  ferrous  and 
ferric  salts.  T.  Katsurai  (Kolloid-Z.,  1938,  83, 
37). — By  grinding  1  part  of  FeS04,7H20  with  2  parts 
of  FeCl3,6H20  a  gel  is  formed  which  is  ferromagnetic 
and  sol.  in  H20.  F.  L.  U. 

Distribution  of  solutes  in  silica  gel.  S.  Red- 
fern  and  W.  A.  Patrick  (J.  Physical  Chem.,  1938, 
42,  497 — 505)  — The  distribution  of  KC1,  KBr,  NaCl, 
NaBr,  LiCl,  MgCl2,  CaCl2,  SrCl2,  BaCl2,  and  glucose 
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between  Si02  gel  (85%,  70%,  and  50%  H20)  and  H20 
has  been  studied  at  25°.  The  molal  concn.  of  solute 
in  the  gel  is  <  that  in  the  solution,  and,  assuming 
that  part  of  the  H20  is  bound  by  the  Si02,  it  would 
appear  that  the  amount  of  bound  H20  decreases 
with  increasing  Si02  content  of  the  gel.  The  results 
cannot  be  explained  satisfactorily  on  the  basis  of 
bound  H20,  adsorption,  or  the  Donnan  equilibrium. 

J.  W.  S. 

Thixotropic  behaviour  of  silica  gels.  H. 
Fretjndeich  and  D.  W.  Gildings  (J.C.S.,  1938, 
546). — Si02  sols  yield  thixotropic  gels  over  the  range 
Pw  8-5 — 9*5.  This  is  also  the  range  in  which  the 
sols  can  be  coagulated  by  electrolytes  (cf.  A.,  1926, 
677).  F.  L.  U. 

Variations  in  viscosity  of  cellulose  nitrate  sols. 
II.  A.  A.  Morozov  and  A.  V.  Pamfilov  (J.  Gen. 
Chem,  Riiss.,  1938,  8,  175—181;  cf.  A.,  1938,  I, 
138). — -The  progressive  fall  in  the  tq  of  solutions  of 
cellulose  nitrate  in  PhMe-COMe2  is  ascribed  to 
destruction  of  structure,  and  is  associated  with  a 
gel  ->  sol  transformation.  R.  T. 

Diffusion  of  hydrogen  through  regenerated 
cellulose  and  some  cellulose  derivatives.  J.  H. 
de  Boer  and  J.  D.  Past  (Rec.  trav.  chiin.,  1938, 
57,  317 — 332), — The  permeabilities  of  celluloid, 
cellulose  nitrate  and  triacetate  (I)  for  H2  are  of  the 
same  order  of  magnitude  and  are  200 — 300  times  the 
permeability  of  regenerated  cellulose  (II).  The 
activation  energies  of  the  four  types  are  of  the  same 
order  of  magnitude,  the  vals.  for  (I)  and  (II)  being 
approx,  equal.  The  greater  permeability  of  (I)  is 
probably  due  to  diffusion  taking  place  between  the 
micelles  and  to  the  no.  of  paths  available  per  cross- 
section  being  >  in  (II),  rather  than  to  a  smaller 
combining  energy  between  the  main  chains  of  micelles 
with  a  correspondingly  smaller  energy  necessary  for 
H2  displacement.  C.  R.  II. 

Mechanism  of  deformation  and  fine  structure 
of  hydrous  cellulose.  IV.  Micellar  structure 
of  hydrous  cellulose  fibres  and  processes  in¬ 
volved  in  their  deformation.  P.  H,  Hermans 
(Kolloid-Z.,  1938,  83,  71— 83  ;  cf.  A.,  1938,  1,  139).— 
The  data  presented  in  the  previous  papers  of  the 
series  are  discussed  and  a  comprehensive  theory  is 
put  forward.  P.  L.  U. 

Micellar  structure  of  cellulose.  O.  Kratky 
and  P.  Schoszberger  (Z.  physikal.  Chem.,  1938, 
B,  39,  145 — 154). — X-Ray  wrork  on  ramie  fibres, 
in  w'hich  finely  divided  Au  has  been  deposited,  show's 
increases  of  100 — 200%  in  the  intensities  of  the 
reflexions  occurring  at  the  smallest  glancing  angle 
and  of  100%  for  other  reflected  rays.  The  Au 
particles  are  deposited  in  the  very  small  holes  in  the 
individual  micelles  as  distinct  from  the  large  empty 
spaces  of  the  micellar  structure.  After  dissolving 
out  the  Au,  all  the  intensities  are  approx,  the  same 
as  before  impregnation.  T.  H.  G. 

Influence  of  inorganic  and  organic  substances 
on  the  viscosity  of  solutions  of  pectins.  T.  K. 
Gaponenko  v  (J.  Gen.  Chem.  Russ.,  1937,  7,  2906— 
2908). — The  rj  of  aq.  araban  is  raised  by  addition  of 
alkalis  [KOH,  Ca(OH)2,  Ba(OH)2],  as  a  result  of  salt 


formation,  and  is  lowered  by  EtOH,  COMe2,  or 
EtOH-Et20,  owdng  to  dehydration  of  the  araban 
particles ;  KC1  or  sucrose  has  no  effect.  R.  T. 

Hydration  and  denaturation  of  proteins.  D.  M. 
Wrinch  (Phil.  Mag.,  1938,  [vii],  25,  705— 740).— The 
cyclol  hypothesis  of  protein  structure  is  developed 
with  reference  to  hydration  and  denaturation  of  globu¬ 
lar  proteins.  It  is  suggested  that  hydration  consists 
of  intra-  and  inter-mol.  H20  and  also  H20  wdiich  is 
directly  associated  with  the  fabric  of  the  mol.,  w'hilst 
denaturation,  particularly  of  films,  consists  in  break¬ 
ing  down  the  cyclol  cage  structures.  Experimental 
results  relating  to  the  structures  of  films  are  com¬ 
pared  with  deductions  based  on  this  theory. 

T.  H.  G. 

Electrokinetic  aspects  of  surface  chemistry. 
V.  Electric  mobility  and  titration  curves  of 
proteins  and  their  relationship  to  the  calculation 
of  radius  and  mol.  wt.  L.  S.  Moyer  and  H.  A. 
Abramson  (J.  Biol.  Chem.,  1938,  123,  391 — 403). — • 
Electric  mobility  and  titration  curves  for  collodion 
particles  in  solutions  of  horse  serum-albumin  (I)  and 
total  globulin  have  been  obtained  over  a  wide  pu 
range  and  at  const,  ionic  strength,  and  have  been 
compared  with  earlier  data  for  pscudoglobulin  (II) 
(cf.  A.,  1938,  I,  191).  The  mobilities  of  (I)  and  (II) 
are  oc  the  bound  H\  Semicmpirical  equations 
derived  for  the  radii  and  mol.  wt.  of  protein  mols. 
give  vals.  in  good  agreement  with  vals.  calc,  from 
other  data.  C.  R.  H. 

Negative  non-amphoteric  biocolloids  as 
macromolecular  electrolytes.  I.  Reciprocal 
hexol  number  and  electrochemical  equivalent 
weight.  Charge  density  and  stability  of  sols. 
H.  G.  B.  de  Jong  and  P.  H.  Tetjnissen  (Kolloid- 
Beih.,  1938,  47,  254 — 320). — -The  substances  in¬ 
vestigated  were  Na  arabate,  pectinate,  pectate,  and 
oleate  ({<  carboxyl  colloids  ”),  Na  agar,  Na  carragheen, 
K  chondroitinsulphate  (“  sulphate  colloids  ”),  and 
Na  nucleate  and  phosphatides  from  soya  bean  and 
ovolecithin  (<f  phosphate  colloids  ”).  Electrophoresis 
measurements  in  presence  of  salts  with  uni-,  bi-,  and 
ter- valent  cations  are  said  to  show'  reversal  of  the  sign 
of  charge,  and  concns.  corresponding  with  the  iso¬ 
electric  points  are  given.  Similar  experiments  with 
hexol  nitrate  permit  the  calculation  of  the  equiv. 
wt.  of  the  respective  substances.  The  equiv.  w't. 
thus  calc,  is  about  85%  of  that  determined  by  chemical 
analysis,  and  the  agreement  supports  the  view'  that 
the  behaviour  of  the  substances  tow'ards  electrolytes, 
and  their  negative  charge  and  stability,  are  due  to 
the  no.  and  kind  of  ionising  groups  present. 

F.  L.  U. 

Physico-chemical  states  of  equilibrium.  J.  L. 
Finck  (J.  Franklin  Inst.,  1938,  225,  41 1— 135).— 
Mathematical.  The  assumptions  involved  in  the 
thermodynamic  theory  of  equilibrium  states  are 
discussed.  A  theory  is  developed  wrhich  postulates 
that  all  reactions  require  a  catalyst  and  that  individual 
atoms  and  mols.  can  be  constrained  by  a  catalyst 
to  take  and  retain  any  associated  or  dissociated 
form.  It  is  shown  that  a  single  gas  phase  is  analogous 
thermodynamically  to  a  liquid-vapour  system,  and 
the  Clapeyron-Clausius  equation  is  generalised,  the 
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van’t  Hoff  isochore  being  deduced  as  a  special  case. 
Explanations  are  given  for  endothermic  and  exo¬ 
thermic  reactions  and  the  crit.  point.  J.  W.  S. 

Principles  of  the  thermodynamics  of  solutions 
and  the  van’t  Hoff  model.  (Miss)  J.  Jazwinska 
(Przemysl  Chem.,  1938,  22,  49 — 661. — Mathematical. 
Expressions  are  derived  for  the  external  work  of 
diffusion  of  one  liquid  in  another,  and  for  the  heat 
of  mixing  of  two  liquids.  Thermodynamic  deriv¬ 
ations  of  the  equations  of  Duhem,  Wrewsky,  and 
Kirchhoff ,  and  of  Doroschevski’s  rule,  are  given. 

R.  T. 

Cyclic  process  differing*  from  that  of  Carnot, 
The  cyclic  process  considered  qualitatively. 
A.  K.  Vl£ek  (Chem.  Obzor,  1937, 12,  206 — 210). 

P.  R. 

Strength  of  picric  acid.  H.  vox  Halban  and 
M.  Seller  (Helv.  Chim.  Acta,  1938,  21,  385—392).— 
The  thermodynamic  dissociation  const,  of  picric 
acid  in  H20  at  20°,  derived  from  photo-electric 
measurements,  is  0*381.  Data  are  also  recorded  for 
picric  acid  in  aq.  KC1,  NaCl,  HC1,  and  EtOH, 
respectively.  E.  S.  H. 

Effect  of  temperature  on  the  dissociation  of 
sulphuric  acid.  P.  Koteswaram  (Current  Sci., 
1938,  6,  445—446). — Changes  in  the  structure, 
intensity,  and  frequencies  of  the  Raman  lines  416, 
558,  928,  1048,  1178  at  30°  and  200°  are  recorded. 
The  similarity  between  the  effects  produced  by  a 
rise  in  temp,  and  by  dilution  indicates  that  H2S04 
dissociates  into  II*  and  HS04'  at  higher  temp.  There 
is  some  evidence  of  the  formation  of  S04"  ions  at 
200°.  L.  S.  T. 

Physicochemical  properties  of  ascorbic  acid. — 
See  A.,  1938,  II,  217. 

Heteropolar  molecules.  S.  Kilpi  (Z.  physikal. 
Chem.,  1938,  181,  473 — 474). — An  error  in  Kern’s 
application  of  the  Michaelis  equation  for  the  degree 
of  dissociation  of  acids  is  pointed  out  (cf.  A.,  1938, 
I,  192).  The  titration  curve  of  the  polyacrylic  acids 
cannot  be  followed  by  stepwise  neutralisation. 

H.  J.  E. 

Sugar  alcohols.  X.  Effect  of  certain  sugar 
alcohols  and  their  anhydrides  on  the  dissociation 
of  boric  acid.  P.  K.  Bell,  C.  J.  Carr,  W.  E.  Evans, 
and  J.  C.  Krantz,  jun.  (J,  Physical  Chem.,  1938, 
42,  507—513;  cf.  A.,  1936,  289,  1463).— The  electro¬ 
metric  curve  of  H3B03,  titrated  with  O-lN-NaOH, 
has  been  studied  in  presence  of  styracitol  (I),  poly- 
galitol  (II),  Z-arabitol  (III),  (3-d-mannoheptitol  (IV), 
pinitol  (V),  and  hydroxypyruvaldchyde  (VI).  The 
displacement  by  (IV)  is  >  that  of  mannitol  and 
sorbitol,  whilst  the  effects  of  (I),  (II),  and  (V)  are 
approx,  equal.  (VI)  forms  a  complex  which  requires 
>  the  theoretical  amount  of  NaOH  for  neutralisation. 
This  is  attributed  to  enolisation.  The  effect  of 
(III)  is  <  that  of  mannitol  and  sorbitol,  and  that 
of  a-mannitan.  The  results  with  syrupy  and  a- 
mannitan  differ  quantitatively  and  evidence  is  given 
that  they  have  different  structures.  The  conductiv¬ 
ities  of  0*5m-H3BO3  containing  the  alcohols  are 
recorded.  J.  W.  S. 


Rational  unit  for  the  pH  value.  J.  Gerstle 
(Trans.  Electrochem.  Soc.,  1938,  73,  Preprint  28, 
391 — 399). — A  new  unit  of  acidity,  the  “  decihydron,” 
represented  by  10  log  (aH')1/(aH#)2  where  (aH*^  is 
the  H-ion  activity  of  the  solution  under  examination 
and  (aH‘)2  that  of  some  comparison  standard,  is 
suggested.  J.  W.  C. 

Base  strengths  and  absorption  spectra  of 
p-methylacetophenone  and  p-bromoacetophen- 
one.  L.  A.  Plexser  and  L.  P.  Hammett  (J.  Amer. 
Chem.  Soc.,  1938,  60,  885 — 8S6). — Base  strengths 
have  been  calc,  from  measurements  of  the  ultra¬ 
violet  absorption  of  solutions  of  the  compounds  in 
H2S(VH20.  The  effect  of  substituents  on  the  free 
energy  change  for  the  basic  ionisation  of  COPhMe  is 
about  2*56  times  that  for  the  acid  ionisation  of 
BzOH.  '  E.  S.  H. 


Extent  of  dissociation  of  salts  in  water.  VII. 
Conductivity  of  mixtures.  C.  W.  Davies  (J.C.S., 
1938,  448—453;  cf.  A.,  1938,  I,  196).— Available 
data  for  the  conductivities  of  aq.  salt  mixtures  are 
discussed.  In  every  recorded  case  the  conductivity 
change  on  mixing  two  salt  solutions,  so  far  as  it  is 
not  accounted  for  by  mobility  changes,  is  of  the 
sign  and  magnitude  predicted  on  the  basis  of  the 
known  dissociation  consts.  Deviations  from  ad¬ 
ditivity  cannot,  however,  be  taken  as  evidence  of 
complete  dissociation.  P.  L.  U. 


Slow  hydrolysis  of  ferric  chloride  in  dilute 
solution.  I.  Change  in  conductance,  colour, 
and  chloride-ion  concentration.  A.  B.  Lamb  and 


A.  G.  Jacques  (J.  Amer.  Chem.  Soc.,  1938,  60,  967 — 
981). — The  results  of  conductometric,  colorimetric, 


and  electrometric  investigations  over  a  wide  range 
of  concn.  and  temp.,  with  and  without  addition  of 
acids,  confirm  the  increased  rate  of  hydrolysis  with 
increasing  dilution  or  rise  of  temp.,  the  induction 
period  in  cone,  solutions,  and  the  retarding  effect  of 
HC1  or  HN03.  H2S04  exerts  an  initial  acceleration 

due  to  adsorption  of  S04"  by  the  colloidal  Pe(OH)3, 
but  the  subsequent  influence  is  retarding.  The 
extent  of  the  final  conversion  into  Pe(OH)3  and  HCl 
has  been  calc,  for  a  range  of  concns.  and  temp. ;  con¬ 
version  is  the  more  nearly  complete  the  higher  is  the 
temp,  and  the  lower  the  initial  [PeCl3].  The  final 
state  is  a  heterogeneous  equilibrium,  which  adjusts 
itself  slowly  at  low  temp.  The  amount  of  adsorption 


of  HCl  and  FeCl3  bv  colloidal  Fe(OH)3  is  slight. 

E.  S.  H. 


Oxides  of  thiocarbamide. — See  A.,  1938,  II,  176. 


Application  of  the  Raman  effect  to  .the  study  of 
complexes  in  solutions  containing  mercuric 
bromide  and  an  alkali  bromide.  (Mlle.)  M.  L. 
Delwaulle,  P.  Francois,  and  J.  Wiemann  (Compt. 
rend.,  1938,  206,  1108 — 1110). — For  vals.  of  the  mol. 
ratio  (R)  of  HgBr2  to  alkali  bromide  >1,  new  Raman 
frequencies  of  179 — 183  and  <38  cm.-1  are  observed 
in  aq.  or  EtOH  solution  which  are  attributed  to  the 
presence  of  the  (HgBr3)'  complex.  For  R  <i 
frequencies  of  167 — 171  and  42 — 46  cm.*1  are  ob¬ 
served,  which  are  attributed  to  the  (HgBr4)'  complex. 
The  (HgBr4)'  ion  is  tetrahedral  with  the  Hg  at  the 
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centre.  In  (HgBr3)'  the  Hg  atom  is  at  a  corner  of  the 
tetrahedron.  H.  J.  E. 

Buffer  intensities  of  milk  and  milk  con¬ 
stituents.  III.  Buffer  action  of  calcium 
citrate. — See  A.,  1938,  III,  408. 

Transition  temperature  of  sodium  sulphate 
heptahydrate .  E.  R.  Washburn  and  W.  J.  Clem 
(J.  Amer.  Chem.  Soc.,  1938,  60,  754 — 757). — The 
transition  point  for  Na2S04,7H20  Na2S04  is 
23*405 ±0  004°.  This  point  is  proposed  as  a  secondary 
standard  in  calibrating  thermometers.  E.  S.  H. 

Transition  temperatures  of  lithium  chloride 
hydrates.  M.  P.  Applebey  and  R.  P.  Cook  (J.C.S., 
193S,  547 ;  cf.  A.,  1935,  35). — Transition  temp,  for 
LiCl  ^  LiCl,H20,  and  LiCl,H20  ^  LiCl,2H20 
have  been  determined  dilatometrically.  The  most 
probable  vals.  are  93*55±0*05o  and  19*1  ±0*05°, 
respectively.  F.  L.  U. 

Melting  diagrams  of  binary  mixtures  of  the 
halides  of  sulphur,  phosphorus,  arsenic,  anti¬ 
mony,  bismuth,  tin,  and  aluminium.  N.  A. 
Pushin  and  J.  Makuc  (Z.  anorg.  Chcm.,  1938,  237, 
177 — 182). — Equilibrium  diagrams  for  the  following 
systems  are  given  :  AsBr3-PBr3,  AlCl3~AlBr3,  BiBr3- 
AsBr3,  BiBr3-SbBr3,  AsBr3-PBr5,  SbBr3-PBr3, 
SbBr3-S9Br2,  SbBr3~SnBr4,  SbBr3-Br,  S»Br0-PBr5, 
SnBr4-AlBr3,  SnBr4-S2Br2,  AlBr3-Br,  AlBr^-PB^, 
SnBr4-PBr3,  SnCl4-PCl3,  AsBr3-Br,  AsBr3-S2Br2, 
AlBr3-AsBr3,  SnBr4-AsBr3,  and  BiBr3-SnBr4.  AsBr3 
and  PBr3  form  a  complete  range  of  solid  solutions, 
and  AlBr3  forms  solid  solutions  with  A1C13  up  to  30 
mol.-%  of  the  latter.  In  other  cases  solid  solutions 
are  not  formed.  No  compounds  are  formed  in  any 
of  the  systems.  BiBr3  and  SnBr4  form  two  liquid 
layers.  F.  J.  G. 

Affinity.  LXXVIII.  Nickel  phosphides.  W. 

Biltz  and  M.  Heembrecht  (Z.  anorg.  Chem.,  1938, 
237,  132 — 144). — The  system  Ni-P  has  been  studied 
by  means  of  tensimeter  curves  and  X-rays.  The 
existence  of  NiP3,  NiP2,  and  Ni2P  is  confirmed  and  a 
new  phosphide  of  composition  approx.  NLP*  is 
indicated.  F.  J.  6. 

Dissociation  pressures  of  the  hydrides  and 
deuterides  of  rubidium  and  caesium.  A.  Borocco 
(Compt.  rend.,  1938,  206,  1117—1118;  cf.  A.,  1937, 
I,  420). — Data  are  recorded  for  the  range  190 — 
330°.  The  dissociation  pressures  of  the  deuterides 
are  approx,  double  those  of  the  hydrides. 

H.  J.  E. 

Thermal  dissociation  of  manganese  dioxide 
and  barium  manganate.  Entropy  and  heat  of 
formation  of  manganese  oxide.  A.  F.  Kapus- 
tinski  and  K.  S.  Bajuschkina  (J.  Phys.  Chem.  Russ,, 
1938,  11,  77 — 83). — For  the  02  pressure  above  Mn0o 
the  equation  log  p  =  —  31,540/4’5735P  +  8*126  (p  in 
atm.)  is  found.  For  BaMn04  log  p  =  —  61,516/ 
4*57377  +  15*546.  The  dissociation  pressure  of  Mn02 
is  not  affected  by  admixture  with  BaMn04  but  that 
of  BaOo  is  increased  in  the  same  circumstances. 

J.  J.  B. 

Reflexion  and  absorption  of  visible  radiation 
in  the  system  potassium  chloride-cupric 
chloride.  G.  Glocker  and  R.  E.  Dietmeier  (J. 


Amer.  Chem.  Soc.,  1938,  60,  753 — 754). — Anhyd. 
CuCl2  and  its  mixtures  with  KC1  show  a  max.  of 
reflexion  at  6404  a.  An  absorption  max.  in  the 
mixtures  at  5387  a.  is  ascribed  to  CuCl3'. 

E.  S.  H. 

Mutual  solubilities  of  hydrocarbons.  II. 
F.-p.  curves  of  dotriacontane  (dicetyl)  in  dodec- 
ane,  decane,  octane,  hexane,  ci/cfohexane,  and 
benzene.  W.  F.  Seyer  (J.  Amer.  Chem.  Soc.,  1938, 
60,  827 — S30;  cf.  A.,  1936,  1456). — F.-p.  data  are 
recorded.  The  curves  are  almost  coincident  for 
mixtures  containing  >40  mol;-%  of  dicetvl. 

‘  E.  S.  H. 

Liqrud-vapour  eqyulibria  of  binary  systems  of 
nitrotoluenes.  E.  Levin  and  I.  Schtern  (J.  Appl. 
Chem.  Russ.,  1938,  11,  426 — 441). — The  fusion 
diagrams  given  by  previous  workers  for  the  systems 
o-  +  ?/!-,  o-  +  p-y  and  m-  +  p-C6H4Me*N02  are  in  the 
main  confirmed ;  a  3  :  2  compound ,  m.p.  24*4°,  is 
found  in  the  first  system.  B.p.  and  vapour  phase 
composition  curves  arc  given  for  the  systems  at  120 
mm.  pressure.  Varying  the  pressure  does  not  affect 
the  results  of  fractional  distillation  of  the  mixtures. 

R.  T. 

Ternary  system  KF-HF-H20 .  I.  Tananaev 
(J.  Appl.  Chem.  Russ.,  1938,  11,  214— 222).— The 
solid  phases  at  0°,  20°,  and  40°  are  KF,1,  2,  3,  and 
4HF,  together  with  2KF,5HF.  R.  T. 

Complex  of  lead  and  lithium  iodides.  L.  Roger 
(Compt.  rend.,  1938,  206,  1181 — 1183;  cf.  A.,  1937, 
I,  412).— Pbl2,  LiI,3H20,  and  PbI2,LiI,4H20  (I),  but 
not  PbI2,2LiI,4H20  (cf.  A.,  1899,  ii,  222)  occur  as 
solid  phases  in  the  system  Pbl2-Lil-H20  at  0 — 60° ; 
an  equilibrium  diagram  is  given.  The  region  of 
stability  of  (I)  becomes  smaller  at  higher  temp.,  and 
another  solid  phase  containing  less  II20  than  (I) 
ultimately  occurs.  A.  J.  E.  W. 

Liquidus  surface  of  the  system  sodium,  lith¬ 
ium,  and  calcium  nitrates.  A.  Lehrman  and 
D.  Breslow  (J.  Amer.  Chem.  Soc.,  1938,  60,  873 — 
876). — Recorded  m.p.  are  :  LiN03  251*4°,  NaN03 
305*5°.  The  system  has  a  ternary  eutectic  at  170*3°, 
with  NaN03  40,  LiN03  30*5,  Ca(N03)9  29*5%. 

E.  S.  H. 

Polytherms  of  the  ternary  system  KH„P04- 
NH4H2P04-H20  from  -4*45°  to  40°.  V.  A. 
Polosin  and  R.  K.  Ozolin  (Kalii,  1937,  No.  10,  31 — 
34). — Data  relating  to  the  0°,  10°,  20°,  25°,  30°,  and 
40°  isotherms  and  the  invariant  points  are  recorded. 
KH2P04  and  NH4H2P04  form  a  continuous  series  of 
solid  solutions.  The  binary  systems  KH2P04-H20 
and  NH4H2P04-H20  have  simple  eutectics  and  do  not 
form  hydrates.  D.  G. 

Ternary  system  selenium  dioxide-barium 
selenite-water  at  0°,  25°,  and  50°.  J.  L.  Neal, 
jun.,  and  C.  R.  McCrosky  (J.  Amer.  Chem.  Soc., 
1938,  60,  911 — 914). — At  each  temp,  the  stable,  solid 
phases  are  H2Se03,  BaSe205,  and  BaSe03.  The 
reported  existence  of  BaSe03,H20  cannot  be  con¬ 
firmed.  E.  S.  H. 

Intersection  of  nodes  in  diagrams  of  ternary 
systems.  D.  N.  Tarasenkov  and  I.  A.  Paulsen 
(J.  Gen.  Chem.  Russ.,  1938,  8,  76 — 82). — The  nodes 
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of  the  ternary  liquid  systems  Et0H-H20-C6H6, 
-PhMe,  or -cycZohexane,  Ac0H-H20-C6H  G  or  -CHCI3, 
and  C0Me2-H20-CHCl3  are  shown,  when  produced, 
to  intersect  in  a  single  point.  R.  T. 

Three-component  systems.  I.  Systems 
composed  of  sulphuric  acid,  water,  and  either 
zinc  sulphate  or  magnesium  sulphate.  II. 
The  system  :  zinc  sulphate,  magnesium  sul¬ 
phate,  and  water.  N.  K.  Jos  hi  and  S.  C.  Deva- 
datta  (Proc.  Indian  Acad.  Sci.,  193S,  7,  A,  130 — 
138,  139 — 143). — I.  Solubility  data  are  recorded  for 
30°  and  45°.  At  30°,  with  increasing  [H2S04],  the 
hepta-,  hexa-,  and  mono-hydrates  appear  success¬ 
ively  in  the  case  of  both  salts ;  at  45°  ZnS04,7H20 
is  not  stable.  There  is  no  evidence  of  intermediate 
hvdrates. 

V 

II.  The  system  has  been  studied  at  30°  and  45°. 
No  double  salts  are  formed  but  solid  solution  form¬ 
ation  is  indicated.  I.  McA. 

Influence  of  ammonium  sulphate  on  the 
physical  and  chemical  processes  taking  place 
during  fusion  of  soda-lime-silica  glass.  M.  A. 
Bezborodov  and  N.  0.  Abeltschuk  (J.  Appl.  Chem, 
Russ.,  1938,  11,  234 — 252).— Dry  (NH.)2S04  fuses, 
and  simultaneously  dissociates,  at  250  ,  forming  a 
film  covering  the  particles  of  CaC03,  Na2C03,  and 
Si02.  It  then  reacts  chiefly  with  Na2C03  to  yield 
Na2S04,  which,  again,  acts  as  a  solvent  for  Na2C03. 
In  this  way  the  surface  of  contact  of  the  constituents 
of  the  mixture  Si02-CaC03-Na2C03  is  greatly  in¬ 
creased,  so  facilitating  silicate  formation  at  >300°. 

R.  T. 

Heat  capacity  of  silver  sulphide.  A.  E.  Kapus- 
tinski  and  B.  K.  Veselovski  (J.  Phys.  Chem.  Russ., 
193S,  11,  68 — 76). — The  heat  of  transition  of  p-  into 
y-Ag2S  is  1050J:20  g.-cal.  per  mol.  The  heat  capacity 
of  y-AgoS  between  179°  and  570°  is  22*0  g.-cal.  per  mol. 

J.  J.  B. 

Heat  capacities  of  nickel  suboxide.  Free 
energy  of  formation  of  nickel  sub  oxide.  A.  E. 
Kapustin  ski  and  K.  A.  Novoseltzev  (J.  Phvs. 
Chem.  Russ.,  1938,  11,  61— 67).— For  NiO  C/= 
14*1  +  3*1  X  1( )~*T  —  4-6  X  HPT-2  g.-cal.  per  mol. 
between  25°  and  1123°.  J.  J.  B. 

Energy  of  isomerisation  of  normal  pentane 
into  tetramethylmethane.  E.  D.  Rosstni  and 
J.  W.  Knowlton  (J.  Chem.  Physics,  1938,  6,  168). — 
At  25°  and  1  atm.  the  heat  of  combustion  of  CMe4  is 
AH  =  840*58J:0*23  kg.-cal.  per  mol.  Combining 
this  with  the  recorded  val.  for  the  heat  of  combustion 
of  n-C5H12  yields  for  the  heat  of  isomerisation  — 4*68± 
0-30  kg.-cal.  per  mol.  W.  R.  A. 

Heats  of  combustion,  refraction  data,  and  the 
alkaline  hydrolysis  of  ethyl  p-vinylacrylate  and 
the  three  pentinenoic  acids.  E.  Schjanberg  (Z. 
physikal.  Chem.,  1938, 181,  430 — 440). — The  strength 
of  the  C:C  bond  is  calc.,  and  is  shown  to  depend  on 
its  position  in  the  mol.  relative  to  the  C02H.  The 
max.  strength  is  observed  in  the  a-p  position,  and  the 
min.  in  the  y-S  position.  The  refraction  and  dis¬ 
persion  increments  of  the  C:C  bond  are  calc,  and  the 
constitutional  influence  is  discussed.  The  temp, 
dependence  (0 — 40°)  of  the  alkaline  hydrolysis  of  the 


esters  has  been  studied.  The  rate  of  hydrolysis  of  the 
esters  of  A“-pentinenoic  acid  is  >  that  of  the  isomeric 
acids ;  this  is  attributed  to  a  greater  val.  of  the  const. 
A  in  the  equation  h  =  A.Q‘*IItT.  H.  J.  E. 

Heat  content  of  various  states  of  division  of 
gold.  R.  Ericke  and  E.  R.  Meyer  (Z.  physikal. 
Chem.,  1938, 181, 409 — 429). — The  heat  of  dissolution 
in  aq.  IC13  at  40°  of  unprotected  colloidal  Au,  and  of 
Au  protected  by  gelatin,  has  been  measured.  The 
Au  was  pptd.  by  H202  in  alkaline  solution.  The  heat 
content  of  protected  Au  (particle  size  60 — 80  a., 
measured  by  X-rays  and  by  the  Hahn  emanation 
method)  is  1*1  kg.-cal.  per  g.-atom  >  that  of  massive 
Au.  The  increase  in  heat  content  is  inversely  oc  the 
particle  size,  and  is  very  small  for  particle  sizes 
>150  a.  Tho  increase  is  due  to  increased  surface 
and  not  to  lattice  defects  or  lattice  strain.  The  calc, 
surface  energy  (670  ergs  per  cm.2)  is  <  that  found  by 
other  methods,  the  difference  being  attributed  to 
partial  aggregation.  H.  J.  E. 

Direct-current  conductances  of  potassium 
chloride  solutions.  L.  Y.  Andrews  and  W.  E. 
Martin  (J.  Amer.  Chem,  Soc.,  1938,  60,  871 — 873). — 
Procedure  is  described  and  results  are  recorded  for 
0*01 — 0*0005n-KC1  at  25°.  E.  S.  H. 

Amalgam  activities  and  standard  electrode 
potentials.  I.  Tin.  M.  M.  Haring  and  J.  C. 
White  (Trans.  Electrochem.  Soc.,  1938,  73,  Pre¬ 
print  27,  379 — 389). — For  the  electrode  Sn**[Sn  at 
25°,  Eh  =  — 0*1406±0*0002  v.  Sn  is  1  mv.  more 
negative  than  saturated  Hg-Sn  amalgam.  The 
activity  at  25°  of  Sn  in  amalgams  of  increasing  concn. 
up  to  saturation,  and  the  solubility  of  Sn  in  Hg,  have 
been  determined.  J.  W.  C. 

Potentials  of  platinum  electrodes  in  photo¬ 
graphic  developers.  A.  E.  Cameron  (J.  Physical 
Chem.,  1938,  42,  521 — 530). — The  potentials  of  Pt 
electrodes  in  elon  and  quinol  developer  solutions 
vary  with  the  [02]  as  well  as  the  concn.  of  reducing 
agent.  The  principal  effect  of  Na2S03  is  to  destroy 
the  reversible  oxidation-reduction  system  which 
might  mask  the  02  electrode  potential.  J.  W.  S. 

Potentials  developed  by  certain  metals  in 
ethereal  solutions  of  magnesium  iodide.  N.  V. 
Kondirev  and  V.  I.  Juriev  (J.  Gen.  Chem.  Russ., 
1937,  7,  2903 — 2905). — The  potentials  obtained  when 
the  following  electrodes  are  combined  with  a  Pt 
electrode  in  0*117 — 0*125N-MgI2  in  Et20  increase  in 
the  order  Ni,  Sb,  Sn,  Al,  Hg,  Zn,  Ag,  Cu,  Pb,  Cd,  Mg, 
Na ;  the  potential  is  zero  with  Au.  In  certain  cases 
the  potentials  rise  with  increasing  [Mgl2].  R.  T. 

Equations  for  the  thermodynamic  calcul¬ 
ation  of  the  e.m.f.  of  gas  cells.  0.  Scarpa  (Atti 
R.  Accad.  Lincei,  1938,  [vi],  27,  3 — 5). — The  e.m.f. 
at  const,  vol.  is  derived  from  the  Gibbs-Helmholtz 
equation.  0.  J.  W. 

Thermodynamics  of  the  lead  accumulator. 
B.  Kabanov  (J.  Phys.  Chem.  Russ.,  1938,  11,  155 — 
157). — The  theory  of  Harned  and  Hamer  (A.,  1935, 
305)  is  supported  bv  the  actual  behaviour  of  the  cell. 

J.  J.  B. 

Volta  effect  in  solid  metallic  alloys.  I.  0. 
Scarpa  (Atti  R.  Accad.  Lincei,  1938,  [vi],  27,  6 — 11). 
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— For  Cu— Ni  alloys  the  Yolta  effect  with  respect  to 
pure  Cu  increases  almost  linearly  with  the  %  of  Ni 
in  the  alloy.  In  the  Sn-Zn  system  small  amounts  of 
Zn  are  sufficient  to  destroy  almost  completely  the 
Volta  effect  of  pure  Sn  with  respect  to  Zn. 

0.  J.  W. 

Electrification  by  bubbling.  G.  Lovera  and 
A.  Pochettino  (Nuovo  Cim.,  1937,  14,  393 — 410). — 
Experiments  on  the  electrification  of  N2  produced  by 
bubbling  it  through  solutions  of  quinine  H  sulphate, 
methylene-blue,  uranine,  and  gelatin  are  described. 
The  results  are  discussed  in  relation  to  Lenard’s 
theory  (cf.  A.,  1915,  ii,  507).  0.  J.  W. 

Decomposition  potentials  of  molten  potassium 
and  sodium  fluorides.  V.  S.  Moltschanov  (Legk. 
Met.,  1935,  4,  No.  5,  28 — 31). — The  following  vals. 
are  recorded  for  a  special  form  of  graphite  cell  : 
KF,  900°,  2-13  v. ;  940°  2-00  v. ;  980°  1*70  v. ;  NaF, 
860°  2*95  v. ;  920°,  2*80  v. ;  968°,  2*63  v.,  and  1022°, 
2*45  v.  Ch.  Abs.  (e) 

Non-equilibrium  oxidation-reduction  poten¬ 
tial.  N.  I.  Nekrassov  (J.  Phys.  Chem.  Russ.,  1938, 
11,  84 — 98). — In  the  absence  of  equilibrium  or  when 
the  equilibrium  establishes  itself  very  slowly,  the 
potential  is  determined  by  the  concns.  and  by  the 
rates  of  formation  of  the  oxidising  and  reducing  agents 
in  the  solution.  A  change  of  [02]  in  the  gas  may  affect 
a  non-equilibrium  potential  more  strongly  than 
equilibrium  potentials.  J.  J.  B. 

Reducing  effect  of  Rontgen  rays  on  reduction- 
oxidation  potential  of  indicator  dyes.  W.  Seitz 
(Strahlenther.,  1938,  61,  140 — 154). — Since  X-rays 
in  their  passage  through  materials  liberate  electrons, 
there  must  be  an  increase  in  the  reduction  potential 
of  the  material.  The  response  of  reduction-oxidation 
potential  indicator  dyes  at  pn  7  in  dil.  solution  to 
X-rays  was  investigated  under  anaerobic  conditions 
with  controls.  It  was  found  possible  to  reduce 
indicators  ranging  from  2  :  6-dichlorphenol-indophenol 
(Bh  +217  mv.)  to  phenosafranine  (Eh  —525  mv.)  to 
the  leuco-base,  the  time  required  being  oc  the  quantity 
of  dye  present.  The  reaction  is  reversible.  S.  H. 

Overvoltage  and  the  mechanism  of  electro¬ 
lytic  evolution  of  hydrogen.  K.  Wirtz  (Z.  Elektro- 
chem.,  1938,  44,  303 — 326). — A  review. 

Electrode  polarisation  in  the  course  of  cathodic 
deposition  of  heavy  metals  from  fused  electro¬ 
lytes.  S.  Karpatschev  and  S.  Rempel  (J.  Phys. 
Chem.  Russ.,  1938,  11,  144 — 148). — The  cathode 
potentials  of  Cd  in  CdCl2,  Pb  in  PbCl2,  and  T1  in  T1C1 
(all  molten)  are  independent  of  the  c.d.  between  0 
and  300  amp.  per  sq.  dm.  An  explanation  is  advanced 
for  the  absence  of  polarisation.  J.  J.  B. 

Activation  of  passive  chromium.  W.  J. 
Muller  (Z.  physikal.  Chem.,  1938,  181,  469 — 
472). — Polemical  against  E.  Muller  (cf.  A.,  1938,  I, 
144).  H.  J.  E. 

Dependence  of  the  height  of  the  polar ographic 
wave  on  the  concentration  of  the  ion  being 
determined.  E.  N.  Yarasova  (J.  Gen.  Chem.  Russ., 
1938,  8,  93 — 96). — Polemical,  against  Pavlov  (A., 
1938,1,143).  R.  T. 

A  A  (A.,  1.) 


Does  the  decomposition  of  chloride  monoxide 
begin  as  a  homogeneous  bimolecular  reaction  ? 
M.  Bodenstein  and  Z.  Szab6  (Z.  physikal.  Chem., 
1938,  B,  39,  44 — 49). — The  decomp,  of  C120  begins 
with  almost  const,  velocity  before  rising  to  a  max., 
but  the  actual  val.  of  this  velocity  depends  on  the 
area  and  nature  of  the  surface  in  contact  with  it. 
Hence  the  initiation  of  the  reaction  cannot  be  homo¬ 
geneous,  as  would  be  inferred  from  other  character¬ 
istics  of  the  change.  J.  W.  S. 

Oxidation  of  methane  [and  other  hydro¬ 
carbons]. — Sec  A.,  1938,  II,  167. 

Kinetics  of  thermal  polymerisation  of  buta¬ 
diene.  S.  Y.  Lebedev,  and  M.  A.  Chochlovkin, 
L.  I.  Kuibina,  and  A.  P.  Begetova  (Sintet.  Kauts- 
chuk,  1936,  No.  1,  2 — 4). — The  thermal  polymeris¬ 
ation  of  liquid  butadiene  at  110°,  120°,  130°,  150°, 
175°,  and  200°  was  studied.  The  energy  of  activation 
was  13,000  g.-cal.  in  the  liquid  phase  and  25,000 
g.-cal.  in  the  gaseous  phase.  02  accelerated  the 
thermal  polymerisation.  The  liquid-phase  reaction 
was  homogeneous.  Ch.  Abs.  (e) 

Decomposition  of  gaseous  ethyl  bromide.  P. 
Fugassi  and  F.  Daniels  (J.  Amer.  Chem.  Soc., 
1938,  60,  771 — 778). — The  rate  of  decomp,  at  395° 
and  the  nature  of  the  products  have  been  determined, 
using  special  precautions  to  eliminate  traces  of  02. 
Decomp,  is  of  the  first  order,  and  the  consts.  agree 
with  published  data  (A.,  1932,  815,  1002 ;  1933, 

469).  The  influence  of  increased  surface,  and  of 
H2,  N2,  Br,  and  Hg  has  been  investigated.  The 
mechanism  discussed  is  based  on  primary  decomp, 
into  free  Et  radicals  and  Br  atoms  without  involving 
a  chain  reaction,  E.  S.  H. 

Unimolecular  decomposition  of  gaseous 
chloropicrin.  E.  W.  R.  Steacie  and  W.  McF. 
Smith  (J.  Chem.  Physics,  1938,  6,  145 — 149). — The 
decomp,  of  gaseous  CC13*N02  has  been  investigated 
from  138°  to  170°  at  pressures  from  6  to  20  cm. 
The  reaction  is  homogeneous  and  unimol.  and  the  rate 
coeff.  is  k  =  4*90  X  1015e-37C70//l7,  sec.**1  CC13*N02 

gives  initially  C0C12  and  NOC1;  the  NOC1  gives 
NO  +  0*5C12.  In  addition  NO  and  Cl2  are  formed 
bv  other  means,  which  are  qualitatively  discussed. 

W.  R.  A. 

Rapid  exchange  between  deuteroammonia  and 
hydrazine.  P.  C.  Cross  and  P.  A.  Leichton.JJ. 
Amer.  Chem.  Soc.,  1938,  60,  981 — 982). — Exchange 
between  ND3  and  N2H4  occurs  in  a  few  sec.  at  room 
temp.,  and  evidence  of  exchange  is  shown  at  — 70°. 
The  mechanism  is  discussed.  E.  S.  H. 

Exchange  of  hydrogen  atoms  between  nitro- 
phenols  and  water.  I.  Exchange  reaction  and 
hydrogen  linkage.  M.  Koizumi  and  T.  Titani 
(Bull.  Chem.  Soo.  Japan,  1938,  13,  318 — 328). — Yery 
rapid  exchange  occurs  between  the  hydroxylic  H 
atoms  of  o-,  ?n-,  and  p-OH*G^H4-N02  and  H20  at 
100°  in  alkaline  solution.  This  is  followed  by  ex¬ 
change  of  2  nuclear  H  of  the  o-  and  p-  and  3  of  the 
m- compound.  The  velocities  of  the  nuclear  exchange 
with  m-  and  p -  are  nearly  equal,  and  that  with 
o-OH*C6H4-N02.  The  difference  in  the  no.  of  ex¬ 
changeable  nuclear  H  is  accounted  for  by  the  enhance- 
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ment  and  depression  of  reactivity  of  H  situated  o- 
and  p -  to  the  OH  and  N02  groups,  respectively. 
The  relatively  small  velocity  shown  by  the  o-compound 
is  attributed  to  chelation.  E.  L.  U. 

Rate  of  hydrolysis  of  enol  ethers.  A.  Skrabal 
and  R.  Skrabal  (Z.  physikal.  Chem.,  1938,  181, 
449 — 468). — Dilatometric  and  analytical  measure¬ 
ments  of  the  rate  of  acid  hydrolysis  at  25°  of  di vinyl 
ether  (I),  2  :  2-dimcthylfuran,  furan,  (CH2)20,  and 
dioxan  are  recorded.  Vais,  of  the  acid  hydrolysis 
const,  of  41  ethers  are  tabulated.  The  relative 
amounts  of  acid-  and  alkali -catalysed  hydrolysis  and 
of  uncatalysed  hydrolysis  are  discussed.  The  presence 
of  free  partial  valencies  increases  the  acid  hydrolysis 
const.  Owing  to  this  factor  the  const,  for  vinyl  Et 
ether  is  >  that  for  (I).  The  presence  of  double 
bonds  and  of  rings  in  the  mol.  also  tends  to  raise  the 
const.  The  temp. -dependence  of  the  hydrolysis  const, 
is  discussed.  H.  J.  E. 

Effect  of  groups  on  reaction  rate.  Reaction 
of  ctp-dibromides  with  sodium  iodide. — See  A., 
1938,  II,  214. 

Dehydration  products  of  lactic  acid. — See  A., 
1938,  II,  169. 

Kinetics  of  the  formation  of  the  Grignard 
reagent. — See  A.,  1938,  II,  224. 

Corrosion  of  rotating  discs.  II .  A.  Urmanczy 
(Z.  anorg.  Chem.,  1928,  237,  183 — 186). — The  velocity 
of  dissolution  of  a  rotating  disc  of  Na2S203  in  73% 
EtOH  increases  linearly  with  the  square  root  of  the 
speed  of  rotation.  At  high  speeds  the  disc  develops 
markings  resembling  those  formed  on  Ag  discs 
rotated  in  HN03  (A.,  1938,  I,  257).  They  are  caused 
by  the  expulsion  of  air  bubbles  which  increase  the 
rate  of  dissolution  by  disturbing  the  diffusion  layer. 

F.  J.  G. 

Determination  of  kinetics  of  dissolution  of 
metals. — See  B.,  1938,  526. 

Combustion  and  detonation  of  solid  explosives. 
—See  B.,  1938,  592. 

Shock  wave  and  explosion  products  from 
detonating  solid  explosives. — See  B.,  1938,  593. 

Impulse  and  conservation  causality  in  nature. 
A.  Mittasch  (Naturwiss.,  1938,  26,  177 — 183). 

A.  J.  M. 

Catalysis  and  the  theory  of  multiplets.  A.  A. 
Balandin  (Uspeeh.  Chim.,  1935,  4,  1004 — 1057). — A 
discussion.  Ch.  Abs.  (e) 

Catalytic  toxicity  and  chemical  structure. 
HE.  Influence  of  various  factors  on  the  toxicity 
of  sulphur  compounds.  E.  B.  Maxted  and  H.  C. 
Evans  (J.C.S.,  193S,  455 — 458). — By  restricting  mo- 
bility^  the  addition  of  a  second  terminal  S  atom  to  a 
hydrocarbon  chain  of  given  length  decreases  the 
toxicity  per  g.-mol. ;  e.g SH-fCHJ^SH  is  less  toxic 
than  Pi^SH  or  BuaSH.  On  the  other  hand,  if  the 
two  S  are  adjacent,  little  change  in  toxicity  is  ob¬ 
served  ;  e.g.,  Et2S2  and  Et2S  have  approx,  equal  toxi¬ 
city.  The  introduction  of  a  branched  chain  or  a 
double  bond  has  only  a  slight  effect.  -  The  toxic 
effects  of  compounds  containing  a  hydrocarbon  ring 


in  place  of  a  chain  and  of  substituted  thiocarbamides 
have  also  been  investigated.  C.  R.  H. 

Reactivity  of  formaldehyde  in  presence  of 
various  bases.  A.  Kuzin  (J.  Gen.  Chem.  Russ., 
1937,  7,  2954 — 2963). — Reduction  of  Cu11  by  CH20 
in  presence  of  Ca(OH)2  is  >  with  NaOH.  The 
velocity  of  the  reaction  2CH20  ->  MeOH  +  HC02H 
is  greater  in  presence  of  2N-NaOH  than  of  2N-Ca(OH)2, 
for  4 — 20%,  but  not  40%,  CH20.  The  reaction 
CH20  +  MOH  ->  HC02M  -j-  H2,  in  presence  of  CuS04 
or  Cu20,  is  greater  when  M  =  0*5Ca  than  when  M  — 
Na ;  this  is  due  to  the  more  rapid  formation  of  Cu, 
which  catalyses  the  reaction,  in  the  former  case. 
In  the  system  CH20-H20-alkali“Cu  the  reaction 
proceeds  at  the  same  rate  with  Ca(OH)2  as  with 
NaOH.  It  is  supposed  that  CH20  reacts  with  NaOH 
to  yield  OH*CH2*ONa,  dissociating  into  0H*CH2*0' 
and  Na*,  whilst  with  Ca(0H)o  the  reaction  is 
0H-CH2*0’Ca0H  ->  OH-CHI  +  C^(OH)2.  R.  T. 

Influence  of  neutral  salts  on  the  inversion  of 
sucrose.  J.  N.  Pearce  and  M.  E.  Thomas  (J. 
Physical  Chem.*  1938,  42,  455 — 467). — The  inversion 
of  sucrose  by  HC1  at  25°  and  35°  is  accelerated  b}r 
the  presence  of  neutral  salts,  the  effects  of  which  are 
in  the  order  A1(N03)3  >  BaCl2  >  LiCl  >  NaCl  > 
KC1.  The  temp,  coeff.  of  the  reaction  and  hence  its 
heat  of  activation  is  almost  independent  of  the  nature 
of  the  added  salt  and  its  concn.  The  results  are 
explained  on  the  theory  that  the  sucrose  mols.  are 
hydrated  through  addition  of  H20  to  tetrahedral  0 
atoms,  the  accelerating  effect  of  the  salt  on  the  inver¬ 
sion  being  attributed  to  decrease  in  the  thickness  of 
the  envelope  of  H20  mols.  round  the  reactants,  owing 
to  ionic  hydration.  The  mechanism  of  the  reaction 
is  considered  to  comprise  complex  formation  between 
the  H30’  ion  and  the  sucrose,  the  rate  of  decomp,  of 
the  complex  determining  the  rate  of  reaction; 

J.  W.  S.‘ 

Inhibition  in  the  inversion  of  sucrose.  E. 
Baur  and  H.  Preis  (Helv.  Chim.  Acta,  1938,  21, 
437 — 441). — The  reaction  at  50°  in  0*001n-H2S04 
is  retarded  by  the  addition  of  0*001 — 0*01n-K2S04, 
-MnS04,  or  -CoS04.  The  degree  of  inhibition  is 
discussed  with  reference  to  H*  activity.  E.  S.  H. 

Inhibition  of  peroxidase  action  on  guaiacum 
resin.  E.  Baur  (Helv.  Chim.  Acta,  1938,  21,  441 — 
445). — The  influence  of  small  amounts  of  Co**, 
urethane,  veronal,  cysteine,  and  barbituric  acid  on  the 
rate  of  reaction  has  been  determined.  E.  S,  H. 

Effect  of  sodium  glycocholate  on  the  saponific¬ 
ation  of  glycerides  by  pancreatic  extract. — See 
A.,  1938,  III,  529. 

Role  of  the  surface  in  processes  of  oxidation 
of  aqueous  sulphur  dioxide  by  oxygen  and  ozone. 
L,  I.  Kaschtanov  and  O.  N.  Oleschtschuk  (J; 
Gen.  Chem.  Russ.,  1938,  8,  182 — 187). — The  velocity 
of  oxidation  of  S02  in  H20  by  02  or  03  is  twice  as 
great  at  the  surface  as  in  the  bulk  of  the  solution; 
the  surface  reaction  only  is  inhibited  by  PhOH. 
With  low  [02]  or  [03]  in  the  gaseous  phase  the  velocity 
of  the  reaction  oc  rate  of  diffusion  of  02  or  03  to  the 
active  surface.  R.  T. 
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Poisoning  of  catalysts  from  the  point  of  view 
of  specificity  of  active  centres.  VI.  Temper¬ 
ature-dependence  of  the  relative  life  of  molecules 
of  water  and  ethyl  alcohol  on  a  copper  catalyst. 
A.  C.  Bork  (J.  Phys.  Chem.  Russ.,  1938,  11,  109 — 
111). — The  relative  life  of  H20  on  a  Cu  catalyst  is 
independent  of  temp,  between  240°  and  267°. 

J.  J.  B. 

Solvent  factor  in  catalytic  hydrogenation. 
E.  B.  Maxted  and  V.  Stone  (J.C.S.,  1938,  454 — 
455). — The  velocity  of  hydrogenation  of 
CHMe:CH-C02H  in  EtOH,  Et20,  EtOAc,  AcOH, 
cycZohexane,  and  CHC13  appears  to  show  no  simple 
relation  to  the  or  solvent  power  for  H2  of  the  solu¬ 
tion,  even  if  the  partial  pressure  of  H2  is  corr.  for  that 
due  to  the  v.p.  of  the  solvent.  C.  R.  H. 

Oxidation  of  litharge  to  minium.  K.  E. 
Krauze  and  0.  K.  Krauze  (J.  Appl,  Chem.  Russ., 
1938,  11,  403 — 408). — The  reaction  of  oxidation  of 
rhombic  PbO  to  Pb304  is  accelerated  by  addition  of 
Pb02 ;  this  effect  is  not  observed  in  the  oxidation  of 
tetragonal  PbO.  Addition  of  tetragonal  PbO  to 
rhombic  PbO  has  little  effect  on  the  oxidation  of  the 
latter.  R.  T. 

Catalytic  oxidation  of  ammonia  on  platinum 
at  low  pressures.  W.  Krauss  (Z.  physikal.  Chem., 
1938,  B,  39,  83— 100).— NH2OH  and  HN02  are  the 
principal  products,  no  N20  or  NO  appearing.  HN02 
is  formed  in  the  gas  space  as  well  as  on  the  surface  of 
the  Pt.  NH  is  not  the  first  product  of  the  reaction 
since  NH20H  is  not  first  formed  on  the  walls  of  the 
vessel.  T.  H.  G. 

[Catalytic  oxidation  of  ammonia.]  L.  Andrus- 
sov  (Ber.,  1938, 71,  [£],  776—778 ;  cf.  A.,  1935, 1329). 
— A  reply  to  Adadurov  (A.,  1937,  I,  90).  In  spite 
of  the  thermal  instability  of  NII3  and  CH4  it  is 
unnecessary  to  assume  the  intermediate  formation  of 
C,  N,  and  H  in  the  synthesis  of  HCN  since  the  duration 
of  reaction  is  almost  immeasurably  small.  The 
postulated  intermediate  formation  of  NOH  is  upheld. 

H.  W. 

Velocity  of  hydrogenation  of  aromatic  hydro¬ 
carbons.  I.  A.  V.  Lozovoi  and  M.  K.  Djakova 
(J.  Gen.  Chem.  Russ.,  1937,  7,  2964 — 2977). — The 
reactions  of  hydrogenation  of  PhMe,  o-,  m-,  and  p- 
xylene,  durene,  <s-C6H3Me3,  C6HMe5,  PhEt,  PhlV, 
and  p-C6H4MePr^  (Ni-Al203  catalyst)  proceed  at 
const,  velocity  at  75 — 230°.  At  <110°  the  velocity 
of  hydrogenation  of  PhMe  is  independent  of  the 
pressure,  whilst  at  190 — 200°  it  is  oc  pressure,  over 
the  range  20 — 140  atm.  R.  T. 

Velocity  of  hydrogenation  of  aromatic  hydro¬ 
carbons.  II.  Velocity  of  reaction  and  structure 
of  hydrocarbons.  M.  K.  Djakova  and  A.  V. 
Lozovoi  (J.  Gen.  Chem.  Russ.,  1938,  8,  105 — 115). — 
The  velocity  v  of  hydrogenation  of  C6H6  homologues 
at  a  Ni-Al203  catalyst  (15 — 230°/35 — 200  atm.)  is 
expressed  by  v  =  vQj 2n,  where  n  is  the  velocity  for 
C6Hg.  For  xylenes,  v  falls  in  the  order  p-  >  o-  > 
m-xylene.  The  same  val.  of  v  is  obtained  for  PhMe, 
PhEt,  and  PhPr°,  butt;  for  PhPr"  is  >  for  PhPr0. 

R.  T. 
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Regeneration  of  copper-nickel  catalyst  [from 
hardening  of  fats]. — See  B.,  1938,  543. 

Effect  of  a  high-tension  electrical  discharge  on 
contact  catalytic  reactions.  III.  Hydrogen¬ 
ation  of  soya-bean  oil. — See  B.,  1938,  544. 

Catalytic  dehydrogenation  of  cyclohexane  in 
presence  of  oxides  of  chromium  and  vanadium. — 
See  A.,  1938,  II,  224. 

Role  of  catalysis  in  textile  chemistry. — See  B., 
1938,  505. 

Electrodeposition  of  manganese  from  aqueous 
solutions. — See  B.,  1938,  535. 

Alkaline  [copper]  plating  baths  containing 
organic  amines. — See  B.,  1938,  534. 

Rochelle  salt-copper  cyanide  plating  bath.— 
Sec  B.,  1938,  534. 

Electrolytic  manufacture  of  white  lead. — See 
B.,  1938,  551. 

Enrichment  of  deuterium  oxide  by  electro - 
osmosis.  S.  V.  Thyssex  (Naturwiss.,  1938,  26, 
198). — Since  the  dielectric  const,  of  D20  (80-5)  is 
<  that  of  H20  (82),  and  the  viscosity  of  D20  is  > 
that  of  H20,  D20  must  pass  more  slowly  than  H20 
through  a  diaphragm  by  electro-osmosis.  An  en¬ 
richment  of  D20  in  H20  has  been  effected  by  this 
method.  A.  J.  M. 

Activation  process  in  reactions  in  electric  dis¬ 
charges.  II.  N.  I.  Kobosev,  S.  S.  Vassiliev,  and 
E.  N.  Eremin  (J.  Phys.  Chem.  Russ.,  1938,  11, 
45 — 60;  cf.  A.,  1938,  I,  205). — Oxidation  of  N2  is 
discussed.  The  electric  energy  supplied  to  the  dis¬ 
charge  apparatus  is  chiefly  spent  in  (a)  heating  the 
electrodes,  (6)  light  emission  by  excited  mols.,  (c) 
ineffective  excitation  of  02,  and  in  (d)  deactivation  of 
active  N2  mols. ;  the  remaining  energy  (e)  is  used  for 
NO  synthesis.  The  energy  loss  (a)  explains  the 
increase  of  the  yield  of  NO  per  erg  supplied  with  in¬ 
creasing  distance  between  the  electrodes.  The  loss 
(c)  is  partly  responsible  for  the  dependence  of  the  NO 
yield  on  the  ratio  [02]  :  [N2],  the  yield  increasing  with 
that  ratio  at  high  c.d.  and  high  pressures  and  decreas¬ 
ing  with  it  at  low  c.d.  and  low  pressures.  Calculation 
of  the  energy  (e)  shows  that  the  activation  energy 
has  a  normal  val. ;  hence  the  active  mols.  in  the 
discharge  are  of  the  same  kind  as  those  in  thermal 
reactions.  J.  J.  B. 

Chemical  effect  of  electrical  discharge  in 
gaseous  hydrocarbons.  IX.  Condensation  of 
ethane,  propane,  butane,  and  propylene  as  a 
function  of  time,  and  comparison  of  rates  of 
condensation  of  lower  members  of  the  paraffin, 
olefine,  and  acetylene  series.  S.  C.  Lind  and  G.  R. 
Schultze  (J.  Physical  Chem.,  1938,  42,  547—558; 
cf.  A.,  1931,  60,  1249). — Each  gas  shows  a  relatively 
long  induction  period  but  reaction  occurs  more 
readily  with  larger  mols.  and  with  unsaturated  mols. 
The  product  of  mol.  ionisation  and  chemical  yield 
under  a-radiation  is  considered  to  be  the  controlling 
factor  in  electrical  decomp,  and  leads  to  vals.  approx, 
in  accord  with  experiment.  J.  W.  S. 
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Chemical  action  of  electric  discharges.  XV. 
Production  of  ammonia  by  the  electric  arc  at 
different  frequencies.  E.  Briner  and  J.  Desbail- 
lets  (Helv.  Chim.  Acta,  1938,  21,  478 — 485;  cf. 
A.,  1938,  I,  150). — The  best  yield  of  NH3  is  obtained 
at  reduced  pressure,  with  the  ratio  N2  :  3H2,  using 
Pt  or  Cu  electrodes,  and  at  high  frequency.  A 
yield  of  25  g.  of  NH3  per  kw.-hr.  is  reported. 

E.  S.  H. 

Description  in  terms  of  atomic  physics  of  the 
action  of  light  on  photographic  emulsions.  N.  E. 
Mott  (Phot.  J.,  1938,  78,  286—292;  cf.  A.,  1938,  I, 
260). — Erom  experiments  on  electrolytic  conductivity 
and  photoconductivity,  considered  in  relation  to  the 
quantum  and  other  modern  theories,  it  is  argued  that 
electrons  released  on  absorption  of  light  will  wander 
until  trapped  by  Ag  or  Ag2S  specks,  the  conduction 
levels  of  which  are  lower  than  those  of  AgBr;  such 
centres  are  then  negatively  charged,  and  will  dis¬ 
charge  by  attracting  to  themselves  Ag  ions  which 
have  wandered  to  interstitial  positions  in  the  AgBr 
lattice.  SolEtrisation  is  considered  as  recombination 
of  excess  of  halogen  with  latent  image  Ag.  Temp, 
effects  are  discussed,  especially  in  relation  to  recipro¬ 
city  failure  (cf.  Webb,  A.,  1937,  I,  254).  The  crit. 
exposure  necessary  for  developability  of  a  grain  is 
regarded  as  a  crit.  electron  density,  which  is  dependent 
on  the  equilibrium  of  the  tendency  of  a  speck  to 
collect  electrons  and  the  tendency  to  lose  electrons 
owing  to  thermal  agitation.  J.  L. 

Solarisation  and  development.  A.  P.  H.  Tri- 
velli  (Z.  wiss.  Phot.,  1938,  37,  98). — Arens’  discovery 
(A.,  1934,  1184)  that  solarisation  effects  disappear 
with  prolonged  development  was  anticipated  by 
Trivelli  in  work  recorded  by  Wilsey  and  Pritchard 
(cf.  B.,  1927,  157),  who  confirmed  the  results  for 
X-rays  also.  J.  L. 

Theory  of  photodichroism.  S.  Nikitine 
(Compt.  rend.,  1938,  206,  1219 — 1222;  cf.  A.,  1937, 
I,  317).  A.  J.  E.  W. 

Mechanism  of  the  photodecomposition  of 
methyl  and  ethyl  iodides.  W.  West  and  L. 
Schlessinger  (J.  Amer.  Chem.  Soc.,  1938,  60, 
961 — 966).* — The  gaseous  decomp,  products  of  Mel 
vapour  at  X  2537  A.,  25°,  and  300  mm.  are  chiefly 
CH4  with  small  amounts  of  C2HG  and  C2H4 ;  about 
33%  is  converted  into  CH2I2.  In  presence  of  Ag 
foil  the  rate  of  decomp,  is  greatly  increased,  the 
main  product  is  C2HG  with  some  CH4  and  C2H4,  and 
all  the  I  appears  as  Agl.  EtI  at  X  2537  a.,  25°,  and 
100  mm.  yields  C2H6  and  C2H4,  and  at  X  2026  a. 
small  amounts  of  CH4  and  H2  in  addition;  Ag  foil 
increases  the  rate  of  reaction  but  has  little  influence 
on  the  nature  of  the  products.  In  presence  of  inert 
gas  up  to  40  atm.  the  photolysis  of  EtI  has  an  I 
yield  increasing  approx,  linearly  with  the  d  of  inert 
gas  to  vals.  approaching  33%  of  the  yield  in  inert 
liquid  solvents.  A  mechanism  of  reaction  is  proposed. 

E.  S.  H. 

Photochemical  oxidation  of  methylene  iodide  ; 
production  of  iodic  anhydride.  G.  Emschwtller 
(Compt.  rend.,  1938,  206,  746—748;  cf.  A.,  1935, 
48 ;  1936,  572). — In  a  closed  system,  I205  is  formed 
during  irradiation  of  CH2I2-02  mixtures,  afterwards 


reacting  slowly  with  CH20  formed  in  the  reaction; 
this  change  is  accelerated  by  light  or  the  presence  of 
HCOoH.  I205  is  apparently  not  formed  after  all  the 
CH2I2  has  decomposed,  although  the  photo- oxidation 
of  CH20  or  HC02H  in  presence  of  I  also  gives  I205 
in  small  quantity.  In  a  streaming  system  the 
amounts  of  I205  and  HC02H  formed  are  much  less, 
suggesting  a  relation  between  the  production  of 
I2Os  and  the  oxidation  of  CH20.  If  the  reaction 
products  are  removed  by  an  02  stream  from  the 
illuminated  zone,  the  reaction  is  much  slower, 
showing  that  the  products  catalyse  the  reaction. 
The  possibility  of  a  peroxide  mechanism  is  discussed. 

A.  J.  E.  W. 

Photolysis  of  acetone  in  the  presence  of  hydro¬ 
gen.  H.  S,  Taylor  and  C.  Rosenblum  (J.  Chem. 
Physics,  1938,  6,  119 — 123). — The  photodecomp,  of 
COMe2  in  the  presence  and  absence  of  H2  by  light  of 
X  2500  a.  has  been  studied  between  70°  and  300°. 
When  H2  is  absent  COMe2  up  to  160°  yields  practically 
no  CH4,  and  C2HG  predominates.  With  H2  there  is  no 
CH4  at  70°  but  an  appreciable  amount  at  160°. 
Under  both  conditions  the  yield  of  CH4  increases 
rapidly  with  temp.  C2HG  formation  is  either  a  wall 
reaction  with  zero  activation  energy  or  a  bimol. 
association  process  with  small  activation  energy. 
The  activation  energy  of  the  reaction  CH3  +  H2  = 
CH4  +  H  is  11  ±2  kg.-cal.  Suitable  reaction  mechan¬ 
isms  are  discussed.  W.  R.  A. 

Mechanism  of  decomposition.  III.  Vapour- 
phase  photolysis  of  propionic  acid.  H.  Henkin 
and  M.  Burton  (J.  Amer.  Chem.  Soc.,  1938,  60, 
831 — 836;  cf.  A.,  1936,  1349). — The  photolysis  of 
EtC02H  or  AcOH  may  proceed  either  by  a  rupture 
involving  the  formation  of  at.  H  or  by  a  rearrange¬ 
ment  mechanism  yielding  ultimate  mols.  in  the 
primary  act.  Per  einstein  absorbed,  rupture  is  at 
least  2*3  times  as  frequent  for  EtC02H  as  for  AcOH; 
in  both  cases  rearrangement  mechanisms  are  possibly 
predominant.  The  energy  of  activation  of  the  re¬ 
action  by  which  H  atoms  disappear  in  AcOH  has 
been  re-determined  as  8-5 — 9*9  kg.-cal. ;  that  for  the 
similar  reaction  in  EtCOoH  is  about  0*8  kg.-cal.  less, 
which  may  indicate  a  weakening  in  the  C-C  linking 
at  the  C02H  radical  with  increase  in  length  of  the  C 
chain.  Alkyl  or  RCO  radicals  do  not  appear  to  be 
formed  during  photolysis.  E.  S.  H. 

Photochemical  reactions  of  cellulose. — See  B., 
1938,  496. 

Exchange  of  hydrogen  atoms  between  water 
and  pyrrole,  indole,  and  their  methyl  deriv¬ 
atives.  IV.  Exchange  of  hydrogen  atoms 
between  indole  and  water.  M.  Koizumi  and  T. 
Titani  (Bull.  Chem.  Soc.  Japan,  1938,  13,  307 — 
318;  cf.  A.,  1938,  I,  255;  11,244). — Exchange  occurs 
in  three  stages,  viz.,  (1)  of  the  imino-H  between  pa  7 
and  2*5,  (2)  of  the  (3-H  at  pR  2*5 — 0*5,  and  (3)  of  the 
a-H  in  more  acid  solutions.  The  exchanges  were 
followed  by  using  aq.  D20.  Polymerisation  of  the 
indole  occurs  simultaneously  with  the  H  exchange, 
especially  at  higher  acid  concns.,  but  always  much 
more  slowly  than  the  exchange  reactions.  The  latter 
are  explained  on  the  assumption  of  a  tautomeric 
change.  E.  L.  U. 
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Sodium  polyphosphates.  K.  R.  Andress  and 
K.  Wust  (Z.  anorg.  Chem.,  1938,  237,  113—131).— 
The  formation  of  Na  polyphosphates  by  fusing 
NaP03  and  Na4P207  together  has  been  studied. 
Of  the  compounds  described  in  the  older  lit.  only 
Na5P3Oi0  exists.  The  aq.  solutions  of  the  two  sub¬ 
stances  having  this  formula  are  identical.  F.  J.  G. 

Dehydration  of  acid  sodium  pyrophosphate. 
A.  BoullIs  (Compt.  rend.,  1938,  206,  915 — 917). — 
When  heated  at  <300°  in  air  or  in  a  vac.,  Na2H2P207 
gives  >80%  of  Na  trimetaphosphate  (A)y  sol.  in 
H20,  with  two  insol.  metaphosphates  B  and  D\ 
these  give  A  at  550°  and  485°,  respectively.  De¬ 
hydration  in  H20  vapour  at  >300°  gives  pure  B. 
A  is  converted  into  a  glassy  metaphosphate,  G ,  at 
640°.  A.  J.  E.  W. 

Calcium  alkali  phosphates.  H.  H.  Franck.  U . 
Calcium  potassium  phosphates.  M.  A.  Brediq 
and  E.  Kanert  (Z.  anorg.  Chem.,  1938,  237,  49 — 
78). — By  heating  Ca  phosphates  with  K2C03,  KN03,  or 
1L,HP04  the  following  compounds  have  been  obtained  : 
CaKP04  (I),  Ca8K2(P04)6  (II),  CaK2P207.  (I)  exists 
in  two  modifications  with  a  transition  temp,  at  705°. 
They  are  denoted  as  a-  and  p-K  rhenanite.  (II) 
has  the  apatite  structure.  The  equilibrium  diagram 
for  the  ternary  system  Ca0-K20-P205  is  discussed 
in  the  light  of  these  results.  When  the  reactants  are 
heated  in  a  C02  atm.  a- (I)  takes  up  CaC03  and  K2C03 
without  change  of  structure,  and  does  not  then  change 
over  to  the  p-forrn  on  tempering  at  G00°.  A  di-cal¬ 
cium  carbonate-apatite ,  Ca11(P04)6(C03)2,  is  also 
formed.  F.  J.  G. 

Hydration  of  the  aluminates,  silicates,  and 
double  salts  of  calcium.  J.  Lefol  (Compt.  rend. 
XVII  Cong.  Chim.  Ind.,  1937,  562 — 571). — Experi¬ 
ments  on  progressive  dehydration  give  evidence  that 
hydrated  4Ca0,Al203  contains  6  mols.  of  H20  chemic¬ 
ally  bound,  and  compounds  containing  6—12  mols. 
of  H20  are  zeolitic  in  character.  The  following 
formulae  indicate  similar  conclusions  in  regard  to 
other  compounds  :  2Ca0,Al203,5H20  +  0 — 4H20 ; 

3Ca0,Al203,3CaS04,6*5H20  +  1*5— 23*5H20 ; 
3Ca0,Al203,CaCl2,6H20  +  0— 4H20 ;  Ca0,Si02,Ho0 

+  i— ?ih2o.  g.  h.  c.“ 

Reactions  between  calcium  oxide  and  chromic 
oxide  during  heating.  I.  F.  I.  Vasenin  (Trans. 
Union  Res.  Inst.  Cements,  U.R.S.S.,  1937,  No.  17, 
40 — 51). — Homogeneous  crystal  structures,  i.e.,  de¬ 
finite  chemical  compounds,  are  produced  when  1  :  1 
and  3  :  1  mixtures  of  CaO  and  Cr203  are  heated 
above  1020°  in  air.  The  1  :  1  mixture  gives  well- 
defined  green  prismatic  crystals  of  CaO,Cr203,  whilst 
the  3  :  1  mixture  gives  anisotropic  irregular  crystals 
of  Ca3  oxychromite  of  varying  composition.  Chrom¬ 
ates  are  formed  at  600 — 800°,  but  are  reduced  to 
chromites  above  1020°.  D.  G. 

Calcium  cyanide,  and  especially  the  reaction 
calcium  cyanide  calcium  cyanamide.  G. 
Petersen  and  H.  H.  Franck  (Z.  anorg.  Chem., 
1938,  237,  1 — 37). — W’lien  Ca(CN)2  is  exposed  to 
atm.  H20  a  basic  cyanide  Ca(OH)*CN  is  formed. 
It  forms  mixed  crystals  with  Ca(CN)2,  and  it  is  the 


end-product  of  the  action  of  HCN  on  Ca(OH)2. 
When  Ca(OH)*CN  is  strongly  heated  in  vac.  it  decom¬ 
poses  to  CaO  and  HCN,  but  when  heated  in  presence  of 
CaC2  at  450°  some  Ca(CN)2  is  formed.  When  heated 
above  450°  under  its  own  dissociation  pressure  it  forms 
CaCN2,  CaO,  and  C.  The  m.p.  of  Ca(CN)2  is  640°.  The 
equilibrium  Ca(CN)2  CaCN2  +  C  has  been  studied. 
It  is  not  influenced  by  the  presence  of  CaF2,  CaO,  or 
CaCl2  but  is  shifted  to  the  left  by  NaCl.  F.  J.  G. 

Oxidation  of  difficultly  oxidised  substances  in 
superheated  systems.  I.  G.  Schafran  (J.  Appl. 
Chem.  Russ.,  1938, 11,  561 — 563). — B  and  W  carbides 
are  oxidised  by  boiling  with  8  :  1  H2S04~HN03  in  a 
special  apparatus.  R.  T. 

Reducibility  of  earth  chlorides  by  hydrogen. 
L.  Holleck  (Angew.  Chem.,  1938,  51,  243 — 251). — 
The  mixed  trichlorides,  dehydrated  and  heated  in  a 
Au  boat  in  H2  at  800°  for  14  hr.,  are  partly  reduced 
to  the  metals,  which  alloy  with  the  Au,  whilst  the 
remaining  salt  is  partly  reduced  to  dichlorides. 
The  distribution  of  the  several  metals  in  the  initial 
material  and  in  the  final  salt  and  metallic  products 
has  been  determined  by  X-ray  methods.  The 
readiness  of  reduction  to  metal  increases  with  in¬ 
creasing  at.  no.  for  La  to  Lu  and  also  follows  the 
order  La  <  Y  <  Sc.  Sin,  Eu,  and  Yb  are  exceptional, 
being  more  difficult  to  reduce  to  metal  and  being  the 
only  metals  which  remain  in  the  product  as  di- 
chlorido.  The  relative  ease  of  reduction  to  metal  of 
the  other  chlorides  is  ascribed  to  the  high  temp, 
eoeff.  of  the  free  energy  of  the  reduction  reaction, 
and  the  exothermic  reaction  with  Au.  The  kinetics 
of  the  reactions  are  discussed.  J.  W.  S;- 

Formaldehyde  from  percarbonate.  E.  Baur 
(Helv.  Chim.  Acta,  1938,  21,  433— 437).— CH20  is 
produced  when  cold  aq.  K2C20G  or  KHC03-H202  is 
treated  with  peroxidase  or  catalase.  The  vield  oc 

[h2o2].  e:s.  H. 

Evaporation  of  silicon  as  a  lower  oxide.  W. 
Biltz  and  P.  Ehrlich  (Naturwiss.,  1938,  26,  188). — 
A  mixture  of  Si  and  Si02  in  equal  proportions  was 
heated  in  an  evacuated  vessel  to  1250 — 1400°.  The 
mixture  evaporated  almost  completely,  and  a  yellow¬ 
ish-brown,  vitreous  sublimate  was  obtained.  This  is 
probably  due  to  the  formation  of  SiO.  A.  J.  M. 

Titanium.  X.  Lead  metatitanate.  A.  V. 
Pamfilov,  E.  G.  Ivantsciieva,  and  M.  A.  Raskin 
(J.  Appl.  Chem.  Russ.,  1938,  11,  398 — 402). — The 
prep,  of  PbTi03  is  described,  and  its  X-ray  spectrum 
is  determined.  The  stability  of  oil  paints  containing 
PbTi03  to  atm.  factors  is  determined.  R.  T. 

Preparation  of  pure  metals.  A.  E.  van  Arkel 
(M<$t.  et  Corros.,  1937,  12,  219— 226).— Difficulties 
underlying  the  production  of  metals  free  from  02 
or  dissolved  oxides  which  markedly  affect  their 
chemical  and  physical  properties,  and  the  effect  of 
the  02  and  N2  content  on  the  properties  of  V  and  Th, 
are  discussed.  The  prep,  of  pure  metals  by  the 
thermal  dissociation  of  their  volatile  halides  is 
described.  The  properties  of  Zr,  Ti,  V,  Th,  and  Ta 
so  prepared  are  compared  with  those  of  samples 
prepared  by  other  methods.  R.  B.  C. 
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Corrosion  of  tin  in  carbonate  solutions. — See 
B.,  1938,  528. 

Basic  phosphates  of  bivalent  metals.  II. 
Lead  hydroxyapatite.  R.  Element  (Z.  anorg. 
Chem.,  1938,  237,  161— 171).— When  PbHP04  is 
shaken  with  0*0lN-NaOH  Pb  hydroxyapatite , 
PbI0(PO4)6(OH)2  (I),  is  formed.  It  has  a  9*90, 
c  7-29  a,  c/a  0*736.  (I),  and  not  Pb3(P04)2  (cf.  A,, 

1909,  ii,  670),  is  the  product  when  Pb(OAc)2  is  pptd. 
with  Na2HP04,  and  the  substance  described  by 
Zamboni  and  Ferrari  (A.,  1928,  694)  as  PbJP04)2 
was  actually  (I).  Pure  Pb3(P04)2  is  formed  by  the 
prolonged  action  of  H20  or  of  an  acetate  buffer 
(pn  4-6)  on  PbHP04.  It  exists  in  two  forms,  mono¬ 
clinic  and  rhombic,  the  latter  being  stable  at  room 
temp.  F.  J.  G. 

Reaction  of  ammonium  chloride  with  nitric 
acid.  B.  B.  Vassiliev,  J.  A.  Ravdin,  and  E.  I. 
Lukjanova  (J.  Gen.  Chem.  Russ.,  1937,  7,  2913 — 
2918). — NH4N03  is  not  formed  from  aq.  NH4C1 
and  HN03  at  100° ;  the  reactions  are  2HN03  N204 

+  H20  +  O  ;  N204  +  H20  HN02  +  HN03 ; 

HN02  +  NH4C1  ->  HC1  +  NH4N02 ;  NH4N02 
2H20  +  N2 ;  3HC1  +  HN03  ->  NOC1  +  Cl2  +  2H20. 
At  lower  temp.,  or  in  presence  of  nitrates 
(KN03,  NH4N03),  the  reaction  NH4Cl  +  HN03-> 
NH4N03  +  HC1  predominates.  R.  T. 

Reduction  of  nitrous  acid  by  cysteine  and 
glutathione. — See  A.,  1938,  II,  222. 

Thiophosphoryl  fluoride  and  a  salt  of  thiodi- 
fluorophosphoric  acid  H[PSF20].  W.  Lange  and 
K.  Askitopoulos  (Ber.,  1938,  71,  [B],  801 — 807). — 
PSF3,  obtained  by  heating  P2S5  with  PbF2  in  N2, 
has  b.p.  — 52*6°/760  mm.,  mol.  heat  of  evaporation 
4*73  kg. -cal.  It  is  unimol.  in  the  gaseous  state. 
Hydrolysis  with  aq.  alkali  is  not  instantaneous ;  the 
various  intermediate  phases  cannot  be  quantitatively 
determined.  The  solution  gives  the  reaction  for  S" 
whilst  addition  of  Ag2S04  causes  loss  of  S  (as  Ag2S) 
from  (PSOF2)'  which  thus  passes  into  (PS02F)" 
isolated  as  the  nitron  salt.  Addition  of  nitron  acetate 
to  the  freshly  obtained  solution  of  PSF3  in  H20  leads 
to  nitron  thiodifl-mrophosphate)  C20H16N4,HSPO2F, 
m.p.  225*8°.  H.  W. 

Magnesium  ammonium  arsenate  and  alkaline- 
earth  arsenates.  V.  Auger  and  (Mlle.)  N. 

I  van  off  (Compt.  rend.,  1938,  206,  754 — 756). — 

The  prep.  of  .  the  salts  MgNH4As04,H20, 

MxiNH4As04,7H20  (M11  =  Ca,  Sr,  Ba),  and 
Sr(NH4)4(AsO4)2,10H2O  is  described;  the  loss  of 
NH3  and  H20  from  these  salts,  and  from 

MgNH4As04,6H20,  on  heating  in  air  or  NH3  has  been 
investigated.  The  prep.  of  the  salts 
CaNH4(?iAs04mP04),7H90  (containing  41%  of  arsen¬ 
ate),  Ba3(AsO4)2,18Ho0,  Sr3(As04)2,18H20,  and 

Ca3(As04)2,6 — 7H20  is  also  described.  A.  J.  E.  W. 

Exchange  reaction  of  oxygen  atoms  between 
carbonate  ion  and  water.  T.  Titani,  N.  Morita, 
and  K.  Goto  (Bull.  Chem.  Soc.  Japan,  1938,  13, 
329 — 330). — Preliminary  experiments  with  K2C03 
and  aq.  H2lsO  indicate  the  absence  of  an  exchange 
between  the  O  atoms  of  C03"  and  H20.  F.  L.  U. 
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Simultaneous  oxidation  of  p-naphthol  and 
sodium  sulphite. — See  A.,  1938,  II,  230. 

Action  of  sulphuric  acid  on  metals  and  alloys. 
—See  B.,  1938,  530,  531. 

Precipitation  of  chromates.  P.  E.  Pelletier, 
L.  Cloutier,  and  P.  E.  Gagnon  (Canad.  J.  Res., 
1938, 16,  B,  37 — 45). — In  the  pptn.  of  Cu,  Cd,  Co,  Zn, 
and  Fe  chromates  at  room  temp,  the  concn.  of  the 
metallic  salt  solutions  was  kept  const,  and  that  of 
the  KCr04  varied.  Solutions  were  mixed  in  <0*1 
sec.,  the  rate  of  mixing  being  accurately  determined. 
By  analysis  of  the  ppt.  for  Cr03  and  metal,  the  ratio 
of  oxide  to  Cr03  was  determined ;  if  this  ratio  remained 
const,  with  varying  concn.  of  reactants,  a  definite 
compound  was  indicated.  Cd  and  Co  always  gave 
normal  chromates,  whilst  Zn  and  Fem  gave  only 
basic  mixtures.  The  Cu  ppt.  approached  that  of  the 
normal  chromate.  D.  F.  R. 

The  molybdic  acid  H4MoOs.  Y.  Auger  (Compt. 
rend.,  1938,  206,  913 — 915). — The  yellow  deposits 
obtained  on  keeping  aq.  (NH4)6Mo7024  containing 
HN03  are  not  pure  H4Mo05  (I),  and  usually  contain 
NHg.  Pure  (I)  is  pptd.  from  dil.  H2S04  solutions  of 
Mo03  on  long  keeping,  and  from  cone.  HC1  solutions  of 
Mo03  in  2 — 3  days.  (I)  gives  Mo03,H20  when  heated 
at  50 — 55°.  The  supposed  yellow  colour  and  oxidising 
action  of  aq.  (I)  are  due  to  silicomolybdic  acid  formed 
by  attack  of  the  glass  container.  Aq.  (I)  deposits 
amorphous  scales  on  evaporation;  these  are  readily 
sol.  in  H20,  and  give  NH4  octamolvbdate  on  treat¬ 
ment  with  (NH4)2S04.  *  A.  J.  E.  W. 

Peroxy-compounds.  I.  Crystalline  peroxy- 
tungstates.  II.  Mode  of  union  of  active  oxygen 
in  the  alkali  tetraperoxy-(l  :  2)-tungstates. 
Evaluation  of  the  “Riesenfeld  test.”  K.  F. 
Jahr  and  E.  Luther  (Ber.,  1938,  71,  [B],  894 — 
903,  903 — 907). — I.  A  crit.  survey  of  the  lit.  combined 
with  experiment  shows  that  a  homogeneous  salt  of 
type  R20,W03,40Act.>aq-j  the  yellow  alkali  tetra- 
peroxy-(l  :  1) -tungstates,  separates  from  neutral  or 
slightly  alkaline  solutions  rich  in  H202.  In  strongly 
alkaline  solution  these  pass  into  colourless  compounds, 
probably  by  addition  of  Na202.  A  second  homo¬ 
geneous  type,  the  alkali  tetraperoxy-(l  ;  2) -tung¬ 
states,  R20,2W03,40Acto&<p>  separates  from  feebly 
acidic  solutions  rich  in  H202.  These  compounds  are 
all  colourless  and  much  more  stable  than  the  yellow 
compounds  when  solid.  In  both  types  all  the  0 
is  in  peroxidic  union.  There  is  no  certain  evidence 
of  the  existence  of  cryst.  peroxyhexatungstates  or 
other  per oxypoly tungstates  richer  in  O.  Certain 
observations  in  solutions  of  alkali  polytungstates 
poor  in  H202  compel  the  conclusion  that  peroxidised 
polytungstic  acids  exist  in  these  solutions.  The 
constitution  of  the  perox}-tungstates  has  not  been 
elucidated  with  certainty  but  the  following  working 
hypothesis  is  advanced.  The 

alkali  peroxy-(l  :  l)-tungstates  are  0 

regarded  as  derivatives  of  mono- 
tungstic  acid,  thus  having  the  o<VV<M>OR 

structure  A.  All  the  O  of  the  acid  0  (A.) 

are  thus  peroxidised  and  the  yellow 
colour  of  the  salt  can  be  ascribed  to  *0*0 ■  combined 
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at  either  end  with  W.  The  conception  that  the  salts 
are  derived  from  a  tetraperoxymonotungstic  acid 
involves  the  assumption  that  they  exist  in  H20  in 
simple  mol.  distribution.  The  assumption  that  the 
alkali  tetraperoxy-(l  :  2) -tungstates  are  salts  of  a 
diperoxymonotungstic  acid  is  adequate  to  explain 
their  behaviour.  The  total  active  0  in  them  is  in 
peroxidic  union.  Since  the  salts  are  colourless  it  may 
possibly  be  assumed  that  the  “  per- oxygen  ”  is 
present  in  per  hydroxy-,  not  peroxy-,  groups.  This 
type  is  most  simply  formulated  R'[HW06],aq.,  or 

Q^W<^QtQ^\  If  these  salts  are  derived  from 


a  monobasic  diperoxy tungstic  acid  they  must  be  in 
simple  mol.  distribution  in  H20.  This  conclusion  is 
confirmed  by  Brintzinger’s  dialysis  method. 

II.  Treatment  of  K2  tetraperoxy-(l  :  2)-tungstate 
with  KI  at  6’ 15  and  7-00  indicates  the  presence  of 
89*4%  and  85*0%  of  the  0  in  true  peroxidic  form, 
whereas  at  pH  8-25  only  49*7%  of  such  0  is  indicated. 
At  suitable  [H*]  Riesenfeld’s  test  confirms  Kellner’s 
conclusion  that  the  total  active  0  is  in  peroxidic 
union.  In  general  the  method  is  not  very  suitable 
since  almost  unavoidable  changes  of  pH  in  tho  solution 
may  completely  alter  the  results.  H.  W. 


Alleged  existence  of  compounds  of  bivalent 
uranium.  R.  Flatt  and  W.  Hess  (Hclv.  Chim. 
Acta,  1938,  21,  525 — 529). — Attempts  to  produce  US 
are  described.  No  evidence  for  tho  existence  of 
Un  compounds  %vas  found  (cf.  Alibegoff,  A.,  1886, 
855).  E.  S.  H. 

Fluor onitrites  and  fluoronitrates.  E.  Zintl 
and  W.  Hatjcke  (Z.  anorg.  Chem,,  1938,  237,  45 — 
46). — Tho  compound  described  by  Beck  (A.,  1938,  I, 
93)  as  Na3NF6  is  actually  NaHF2  with  small  amounts 
of  impurities.  F.  J.  G. 


Risk  of  explosion  in  the  use  of  perchloric  acid. 

—See  A.,  1938,  II,  252. 


Recovery  of  iodine  and  cadmium  from  cad¬ 
mium  sulphide  titration  solutions.  G.  Ficker 
(Chem.-Ztg.,  1938,  62,  288). — The  solutions  containing 
CdCl2,  HI,  and  S  are  filtered  to  remove  S.  I  is  pptd. 
by  excess  of  saturated  aq.  NaN02.  After  nearly 
neutralising  the  decanted  liquid  with  NaOH,  and 
boiling,  CdC03  is  pptd.  by  addition  of  solid  K>C03. 

I.  C.  R. 

Formation  of  hydrogen  peroxide  by  the  action 
of  iodine  on  water.  D.  I.  Saposhnikov  (J.  Gen. 
Chem.  Russ.,  1937,  7,  2879 — 2883). — Small  amounts 
of  H202  are  formed  when  I  is  added  to  Ag2S04  in 
dil.  H2S04,  tho  reactions  being  probably  :  H20  + 
I2  HI  +  HOI ;  2HOI  +  Ag2S04  ->  2AgOI  + 
H2S04;  AgOI  H20  Agl  -f-  H202.  R.  T. 

Artificial  manganese  metasilicate.  N.  L.  Dr- 
laktorski  (Trav.  Inst.  Petrol.  Acad.  Sci.  Leningrad, 
1934,  6,  369 — 379). — “Rose-coloured  synthetic  rho¬ 
donite  (MnSiOa)  with  3*8%  of  tephroite  and  Si02 
was  obtained  (m.p.  1310°,  d  3*766).  Ch.  Abs.  (e) 

Production  of  spectroscopically  pure  iron.  A. 
Gatterer  and  J.  Jtjnkes  (Naturwiss.,  1938,  26,  187). 
— Fe  showing  spectroscopically  only  traces  of  Si  and 
about  0*0002%  Cu  is  manufactured  by  tho  Molybden¬ 


um  Co.  Spectroscopically  pure  Fe203  can  also  be 
obtained.  A.  J.  M. 

Magnetic  calcination  residues.  C.  Courty 
(Compt.  rend.,  1938,  206,  911 — 913;  cf.  A.,  1936, 
1190;  1937,  I,  199). — The  strongly  magnetic  residue 
obtained  on  heating  the  ferric  cupferron  complex,  in 
presence  of  a  largo  excess  of  cupferron  (I),  has  been 
shown  by  X-ray  analysis  to  be  rhombohedral  Fe203. 
The  val.  of  y  obtained  for  tho  residue  is  independent 
of  the  excess  of  (I),  provided  that  all  tho  C  is  burned 
away  on  ignition;  traces  of  Fe  can  thus  be  deter¬ 
mined  magnetically  after  conversion  into  tho  (I) 
complex.  The  presence  of  Cu  vitiates  tho  results. 

A.  J.  E.  W. 

Corrosion  of  alloys  by  solutions  of  ammonium 
salts  in  liquid  ammonia. — See  B.,  1938,  531. 


Constitution  of  the  green  peroxo-cobalt- 
ammines.  K.  Gleu  and  K.  Rehm  (Z.  anorg.  Chem., 
1938,  237,  79 — 88). — An  improved  method  for  the 
prep,  of  the  acid  sulphate  of  the  green  (ji-peroxo- 
decammino-cobaltic  series  is  described.  The  degree 
of  oxidation  of  the  Co  has  been  determined  by 
reduction  with  As203  in  presence  of  Os04  as  a  catalyst. 
The  results  indicate  that  one  of  the  Co  atoms  is 
quadrivalent,  and  the  formula  of  the  salt 
is  [(NH3)  5CoIII#  (O  O)  *Coir(NH3) 5](S04)2(S04H )  ,3H20 . 
It  is  paramagnetic,  and  measurements  of  /  at  a 
series  of  temp,  give  a  magneton  no.  in  approx,  agree¬ 
ment  with  theory  (1*73)  for  one  Colv  atom. 

F.  J.  G. 

Ruthenium  ammines.  V.  Further  luteo-  and 
purpureo-salts  of  ruthenium  [and  of  cobalt  and 
chromium].  K.  Gleu,  W.  Cuntze,  and  K.  Rehm. 
VI.  Roseo-salts  of  ruthenium.  K.  Gleu  and  W. 
Cuntze.  VII.  Praseo-salts  of  ruthenium.  Di- 
chloro-series.  K.  Gleu  and  W.  Breuel  (Z.  anorg. 
Chem.,  1938,  237,  89—100,  187—196,  197— 208).— V. 
The  following  salts  are  described  :  [Ru(NH3)6]C!3, 

[Ru(NH3)6]Br3,  [Ru(NH3)fi](N03)3, 
[Ru(NH3)6](N03)3,HN03>  [Ru(NH3)6]2(S206)3>4H20, 
[Ru(NH3)6](S206)C1,H20,  [Ru(NH3)6](S206)Br,H20, 

[Ru(NH3)6](S04)Br,  [Ru(NH3)5C1](N03)2, 
[Ru(NH3)5C1]S04,2H20,  (also  anhyd.), 
{[Ru(NH3)5C1]S04}4,3H2S04,  [Ru(NH3)5C1]S2Og.  For 
comparison  the  following  now  cobalti-  and  chromi- 
a?n?nine  salts  have  been  prepared  : 

[Co(NH3)6]2(S  206)3,4H20,  [Cr(NH3)G]2(S206)3,4H20, 

[Co(NH3)6](S206)C1,H20,  [Cr(NH3)6J(S206)Cl,H20, 

[Co(NH3)6](S206)Br,H20,  [Cr(NH3)6](S206)Br,H20. 

In  all  cases  the  Ru  salts  are  completely  analogous  to 
the  Co  and  Cr  salts. 


VI.  When  [Ru(NH3)5C1]C12  (I)  is  dissolved  in  warm 
aq.  NH3  and  the  cooled  solution  treated  with 
(NH4)2S206,  hydroxopenta?7iminoruthenium  dithionate , 
[Ru(NH3)5(0H)](S206)  (II),  is  pptd.  With  aq.  H2S2Oa 
this  affords  the  aquopentam77iinodithionate , 

[Ru(NH3)6(H20)]2(S206)3,2H20  (III).  The  corre¬ 
sponding  Co  salt ,  [Co(NH3)5(H20)]2(S206)3,2H20,  has 
been  prepared  by  treating  [Co(NH3)5(0H)]S206,2H20 
with  AcOH.  From  the  ammoniacal  solution  of  (I) 
cone.  HN03  ppts.  the  aquopenta77imino -nit  rate, 
[Ru(NH3)5(H20)](N03)3,  and  this  in  vac.  over  P205 
affords  the  nitrato-nitrate ,  [Ru(NH3)5(N03)](N03)2. 

Solutions  of  the  aquopentammino-salts  of  Ru  are 
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more  acidic  than  those  of  Ir,  Rh,  Co,  or  Cr,  and  can 
be  titrated  as  monobasic  acids  using  phenolphthalein. 
(II)  and  (III)  are  paramagnetic  and  have  mol. 
moments  of  approx.  2  Bohr  magnetons. 

VII.  men  [Run(NH3)4(S02)Cl]Cl  is  oxidised  with 
IC1  in  aq.  HC1,  dichlorotetrammwwruthcnium  iodo- 
chloride ,  [Rum(NH3)4Cl2](ICl2),  is  pptd.  With  H2S03 
in  presence  of  dil.  HC1  this  affords  the  dichlorotetram - 
mino-chloride ,  [Ru(NH3)4C12]C1,H20  (IV),  and  from  this 
by  double  dccomp.  other  dichlorotetrammiiw  salts 
may  be  prepared,  viz.,  [Ru(NH3)4Cl2]Br, 
[Ru(NH3)4C12](N03),H20,  [Ru(NH3)4C12](S04H)  (V), 
[Ru  (NH3)4C12]  (S04  Ag) ,  [Ru(NH3)4C12]2(S04), 

[Ru(NH3)4C12]2(S2Og).  They  are  orange- coloured  salts 
in  which  Ru  is  ter  valent.  Their  analogy  with  the 
2iraseo- cobaltic  salts  establishes  their  configuration  as 
trans ,  but  the  Cl  is  more  firmly  bound.  They  are 
paramagnetic,  and  (IV)  and  (V)  have  mol.  moments 
of  approx.  2  Bohr,  magnetons.  F.  J.  G. 

Complex  compounds  of  platinum  metals  with 
thio-,  seleno-,  and  telluro-ethers .  I.  cis-trans - 
Groupings.  E.  Fritzman  and  V.  Krinttzki  (J. 
Appl.  Chem.  Russ.,  1938, 11, 195 — 213). — Theoretical. 
The  concepts  of  org.  chemistry  are  applicable  to  the 
isomerism  of  Pt  complexes,  the  orientation  of  which 
may  be  predicted  from  a  knowledge  of  the  orienting, 
polarising,  and  steric  effects  of  the  substituents. 

R.  T. 

Corrosion  of  metals. — See  B.,  1938,  524,  525,  531. 

Metal  carbonyls.  V.  Physiological  proper¬ 
ties.  VI.  Derivatives.  W.  E.  Trout,  jun.  (J. 
Chem.  Educ.,  1938,  15,  77—83,  145;  cf.  A.,  1938,  I, 
208). — A  summary.  L.  S.  T. 

•  Reactions  of  methylene-blue  with  metallic 
salts. — See  A,,  1938,  II,  249. 

Choice  of  coloured  indicators  for  acidimetry 
and  alkalimetry.  L.  Malaprade  (Ann.  Chim. 
Analyt.,  1938,  [in],  20,  S9 — 94). — The  graph  con¬ 
structed  enables  the  correct  indicator  to  be  chosen  for 
a  titration,  when  the  ionisation  const,  of  acid  or 
base  is  known,  of  an  acid  by  a  strong  base  and  vice 
versa,  and  for  that  of  the  salt  of  a  weak  base  (or  acid) 
by  a  strong  acid  (or  base).  It  indicates  the  jump  in 
jpn  that  occurs  at  the  end  of  the  reaction,  and  the 
indicator  is  chosen  so  that  its  zone  of  colour  change 
falls  within  this  range.  L.  S.  T. 

Ammonium  phosphate  test,  a  useful  aid  in 
qualitative  analysis.  G.  Bahr  (Z.  anal.  Chem., 
1938,  112,  169 — 171). — The  presence  of  Cl',  Br', 
S04",  S",  etc.  in  insol.  salts  and  minerals  can  often  be 
detected  by  heating  the  dry  salt  with  3 — 4  times  its 
wt.  of  (NH4)2HP04,  when  the  NH4  salt  of  the  anion 
sublimes,  and  can  be  dissolved  and  tested.  Heating 
is  conveniently  carried  out  in  a  small  tube,  the  lipped 
end  of  which  rests  inside  the  constricted  end  of  a 
wider  tube,  open  at  both  ends.  The  sublimate 
collects  in  the  larger  tube  and  can  be  obtained  free 
from  the  melt.  J.  W.  S. 

Colorimetric  determination  of  fluorides  in 
water. — See  B.,  1938,  597. 

'  Rapid  determination  of  sulphur  in  inorganic 
substances,  A.  Schoberl  and  H.  Senf  (Z.  anal. 


Chem.,  1938,  112,  171 — 174). — A  modified  and 
cheapened  form  of  combustion  and  absorption  appar¬ 
atus  for  use  in  the  determination  of  S  in  sulphates, 
pyrites,  etc.  by  Grote  and  Krekeler’s  method  (B., 
1933,  290)  is  described.  S  in  CaS04  cannot  be 
determined  by  this  method.  J.  W.  S. 

Determination  of  sulphur  in  pyrites. — See  B,, 
1938,  510. 

Determination  of  sulphur  in  combustible 
materials. — See  B.,  1938,  478. 

Determination  of  traces  of  hydrogen  sulphide 
and  carbon  oxysulphide  in  soil  air. — See  B.,  1938, 
510. 

Determination  of  hydrogen  sulphide  in  coke- 
oven  gas. — See  B.,  1938,  474. 

Potentiometric  determination  of  water-soluble 
sulphates.  A.  B.  Schachkeldian  (J.  Appl.  Chem. 
Russ.,  1938, 11,  546 — 549). — Excess  of  0*lN-Pb(N03)2 
is  added  to  the  solution  (previously  freed  from  Ni, 
Fe,  or  Cd,  by  methods  given),  and  the  excess  of 
Pb(N03)2  is  electro-titrated  with  standard  Na3P04 
[Pt-K3lFe(CN)8-Pb2Fc(CN)8  electrode].  R.  T. 

Determination  of  sulphuric  acid  in  concen¬ 
trated  nitric  acid. — See  B.,  1938,  508. 

Iodometric  determination  of  sulphates  in 
water. — See  B.,  1938,  597. 

Determination  of  total  sulphates  in  soils  and 
irrigation  water. — See  B.,  1938,  559. 

Colorimetric  determination  of  nitrate  in  pre¬ 
sence  of  nitrite.  G.  V.  L.  N.  Murtv  (Proc.  Indian 
Acad.  Sci.,  1938,  7,  A,  108—112 ;  cf.  A.,  1937, 1,  261). 
— Removal  of  N02'  by  addition  of  CO(NH2)2  permits 
the  accurate  colorimetric  determination  of  aq. 
N03'  with  0H*C6H4*S03H  (I)  or  preferably  a- 
OH*Cj0H6*SO3H  (II).  Initial  quant,  oxidation  of 
N02'  to  NO/  by  H202  (aided  by  a  trace  of  Fe‘“) 
involves  a  determination  of  N02',  and  for  total  N03' 
results  are  progressively  high,  equally  with  (I)  or 
(II),  if  [N02']  is  >0-33  mg.  I.  Me  A. 

Colorimetric  determination  of  nitric  acid  in 
spent  sulphuric  acid. — See  B,,  1938,  508. 

Determination  of  nitrates  in  water  by  means 
of  diphenylamine. — Sec  B.,  1938,  597. 

Determination  of  nitrate-nitrogen  in  fertilisers . 
— See  B.,  1938,  560. 

Titrimetric  determination  of  phosphoric  acid. 
W.  Rathje  (Angew.  Chem.,  1938,  51,  256—258).— 
The  phosphate  solution,  acidified  with  HC104  and 
containing  1  c.c.  of  1%  KI,  is  boiled  and  titrated, 
while  boiling,  with  BiOC104.  The  end-point  is 
reached  when  red  BiOI,  which  is  slighthv  more  sol. 
than  BiP04,  is  pptd.  The  influence  of  salts  and  org. 
substances  is  discussed,  and  methods  for  their  removal 
are  indicated.  C.  R.  H. 

Titrimetric  determination  of  phosphoric  acid 
in  yeast. — See  B.,  1938,  571. 

Micro-determination  of  arsenic.  A,  E.  How 
(Ind.  Eng.  Chem.  [Anal.],  1938,  10,  226 — 232). — A 
modified  Gutzeit  procedure,  sensitive  to  0*01  gg.  of 
As  and  capable  of  determining  0-1  gg.  with  a  probable 
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error  of  5%,  is  described.  Optimum  conditions  have 
been  found  for  each  variable  in  the  determination. 

L.  S.  T. 

Determination  of  arsenic  in  metallurgical 
agglomerates. — See  B.,  1938,  528. 

Volumetric  determination  of  small  amounts 
of  boron  in  natural  waters. — See  B.,  1938,  597. 

Micro- analysis  of  silicates.  F.  Hecht  (Mikro- 
chim.  Acta,  1937,  2,  188 — 208). — Eight  samples,  each 
of  10 — 20  mg.,  are  taken  for  the  determination  of 
SiOo ;  A1203,  total  Fe,  CaO,  MgO,  TiO„,  and  MnO ; 
H20  «lld°)  and  P205;  H20  (>110°) ;  total  S; 
Na20  and  K20  ;  FeO ;  C02.  Full  details  of  analysis, 
which  is  based  on  recognised  microchemical  methods, 
are  given.  C.  R.  H. 

Determination  of  soluble  silica  in  drinking 
and  natural  waters. — See  B.,  1938,  597. 

Spectrum  analysis  of  glass. — See  B.,  1938,  512. 

Determination  of  carbon  monoxide. — See  B., 
1938,  474,  510. 

Determination  of  cyanide  by  LiebigTs  method. 
V.  V.  Malgin  (Plant  Protection,  U.S.S.R.,  1935, 
No.  6,  23 — 28). — In  determining  HCN  in  the  atm., 
2%  KOH  should  be  used  as  absorbent  and  KI 
should  be  added  to  sharpen  the  end-point  of  the 
AgN03  titration.  Ch.  Abs.  (e) 

Potassium  and  other  salts  of  dinitro-p- 
naphtholsulphonic  acid,  and  the  application  of 
the  anion  of  this  acid  to  the  determination  of 
potassium  ions.  E.  P.  Volotschneva  (J.  Appl. 
Chem.  Russ.,  1938,  11,  369 — 373). — The  solubility 
of  1:5:2: 7-(NO2)2C10H5(OH)-SO3K  rises  from 
0-0673%  at  0°  to  0*493%  at  55°,  and  that  of  the  Ca 
salt  from  1*35%  at  16%  to  11*71%  at  55°.  The  K 
salt  is  readily  sol.  in  alkaline  solutions,  less  so  in 
acid  ones.  Solutions  of  the  Ca  and  K  salts  give  ppts. 
with  a  no.  of  cations,  substitution  of  the  OH-H 
taking  place.  K  is  determined  by  heating  the  ppt. 
of  K  salt  with  H2S04,  and  weighing  the  residue  of 
K^SO.! ;  this  method  is  inapplicable  in  presence  of 
Rb,  NH4,  Li,  Co11,  Nin,  Cu11,  or  Fe11,  or  in  presence  of 
considerable  excess  of  Zn,  Mg,  Mnn,  Pb11,  Na,  or 
C204".  R.  T. 

Determination  of  potassium  in  silicates  with 
a  cobalt  nitrite  complex  containing  silver.  G.  V. 
Tananoijes  (Trans.  Ukrain.  Sci.  Res.  Inst.  Bldg. 
Mat.,  U.S.S.R.,  1931,  10). — K  is  pptd.  as 
K2PbCo(N02)6  by  means  of  a  Na  cobaltinitrite  solu¬ 
tion  containing  Pb.  The  ppt.  is  impure  and  a  correc¬ 
tion  factor  must  be  determined  by  experiment.  A 
2%  accuracy  is  obtained.  Ch.  Abs.  (e) 

Determination  of  small  amounts  of  potassium 
in  aluminium  and  magnesium. — See  B.,  1938, 
532. 

Determination  of  sodium  in  aluminium  and 
aluminium-silicon  alloys. — See  B.,  1938,  532. 

Sulphide-iodometric  determination  of  small 
amounts  of  silver.  A.  G.  Bosin  and  S.  C.  Gintz- 
btjrg  (J.  Appl.  Chem.  Russ.,  1938,  11,  528 — 529). — 
10 — 12  drops  of  cone.  aq.  Na2S  are  added  to  the 
solution  (in  absence  of  ions  precipitable  by  Na^, 


other  than  Ag’),  the  solution  is  centrifuged,  and  the 
ppt.  is  washed,  suspended  in  5  ml.  of  1  :  1  HC1,  and 
shaken  with  0*01n-I  in  KI,  excess  of  which  is  titrated. 
0*1 — 80  mg.  of  Ag  may  thus  be  determined,  with  an 
error  of  0*01 — 2*3  mg.  R.  T. 

Iodometric  determination  of  silver.  C.  K. 
Deisciier  and  W.  M.  McNabb  (J.  Chem.  Educ., 
1938,  15,  86—87;  cf.  A.,  1936,  951).— The  Ag#  is 
titrated  in  acid  solution  with  standard  aq.  KI, 
using  starch  and  CeIV  NH4  sulphate  as  indicators, 
until  a  permanent  blue-green  colour  is  obtained. 
The  indicator  correction  must  be  determined.  The 
method  is  applicable  in  presence  of  Cu**.  Comparisons 
with  the  Volhard  and  the  gravimetric  AgCl  method  are 
satisfactory.  L.  S.  T. 

* 

Electrolytic  determination  of  silver  from 
potassium  cyanide  solution.  D.  Tsciiavdakov 
(Z.  anal.  Chem.,  1938, 112,  258 — 265). — The  method  is 
more  accurate  if  the  solution  is  hot,  and  if  KOH  and 
CH20  are  present.  Details  of  an  improved  procedure 
are  given.  F.  J.  G. 

Determination  of  calcium  nitride  in  calcium 
cyanamide. — See  B.,  1938,  509. 

Titrimetric  determination  of  gypsum  in 
cement. — Sec  B.,  1938,  517. 

Determination  of  hardness  of  waters  contain¬ 
ing  phosphates. — See  B.,  1938,  596. 

Analytical  chemistry  of  beryllium.  R.  Ga- 
deau  (Compt.  rend.  XVII  Cong.  Chiin.  Ind.,  1937, 
702 — 707). — Methods  in  use  for  the  analysis  of  beryl, 
Be  salts,  and  alloys  of  Fe,  or  Cu,  or  A1  with  Be,  are 
described.  In  general,  these  involve  elimination  of 
Si02,  removal  of  Fe  and  heavy  metals  by  means  of 
H2S  in  ammoniacal  tartrate  solution,  pptn.  of  A1  with 
8- hydroxy  quinoline  in  presence  of  AcOH,  and  pptn. 
of  Be  as  phosphate  in  the  dil.  AcOH  solution. 

L.  S.  T. 

Separation  of  magnesium  from  potassium 
and  sodium  with  “  Triton  B.”  T.  Krokowski 
(Z.  anal.  Chem.,  1938,  112,  183— 186).— In  the  ab¬ 
sence  of  NH4*,  Mg**  can  be  pptd.  quantitatively  as 
Mg(OH)2  by  the  addition  of  50%  excess  of  the  base 
“  Triton  B  ”  (I),  thus  permitting  its  separation  from 
Na*  and  K*.  Addition  of  a  further  9  c.c.  of  2*5n- 
(I)  per  1  g.  of  NH4C1  present  causes  quant,  pptn.  of 
Mg(OH)2  even  in  presence  of  NH4*.  J.  W.  S. 

Rapid  determination  of  magnesium  in  mag¬ 
nesites  and  dolomites. — See  B.,  1938,  508. 

Determination  of  magnesium  in  presence  of 
metals  of  the  third  and  fourth  groups. — See  B., 
1938,  533. 

Precipitation  of  zinc  as  zinc  salicylaldoxime. 
T.  G.  Pearson  (Z.  anal.  Chem.,  1938,  112,  179 — 
182). — At  pR  6*5  Ni**  is  pptd.  completely  by  sali¬ 
cylaldoxime  (I),  whereas  Zn**  is  pptd.  only  at  pH 
7 — 8.  To  ppt.  Zn,  50%  excess  of  1%  aq.  (I)  is  added 
to  the  slightly  acid  solution  with  a  drop  of  phenol-red, 
and  0*lN-NaOH  is  added  until  the  indicator  is  pale 
red.  After  being  kept  overnight  the  ppt.  is  collected, 
washed  with  cold  H20,  and  dried  for  5  hr.  at  80°. 

J.  W.  S. 
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Postprecipitation  of  zinc  sulphide  with  bis¬ 
muth  sulphide.  I.  M.  Kolthoff  and  E.  S.  Grif¬ 
fith  (J.  Physical  Chem.,  1938,  42,  531 — 539;  cf.  A., 
1932,  481 ;  1936,  1194). — ZnS  is  postpptd.  with  Bi2S3, 
but  Zn  can  bo  separated  quantitatively  from  Bi  with 
HoS  provided  that  the  [HC1]  after  pptn.  is  <0*3n  and 
the  solution  is  filtered  within  a  few  min.  The  rate  of 
postpptn.  with  Bi2S3,  like  that  with  CuS,  is  small 
initially  and  increases  with  increasing  time  of  contact. 
The  efficiencies  of  HgS  and  ZnS  in  promoting  pptn.  of 
ZnS  are  >  those  of  Bi2S3.  Brief  periods  of  ageing 
increase  the  efficiency  of  Bi2S3,  but  after  longer  periods 
it  becomes  less  effective.  ZnS  can  be  extracted  with 
2n-HC1  from  mixtures  with  Bi2S3  and  CuS,  but  not 
from  HgS,  since  in  the  latter  caso  it  is  incorporated  as 
mixed  crystals.  Addition  of  Nad  to  a  solution  in¬ 
hibits  postpptn.  of  ZnS  with  Bi0S3  and  CuS. 

J.  W.  S. 


Co-precipitation  and  pH  value  in  precipitations 
with  8-hydroxyquinoline.  H.  V.  Moyer  and 
W.  J.  Remington  (Ind.  Eng.  Chem.  [Anal.],  1938, 10, 
212 — 213). — Zn  is  completely  pptd.  between  pa  4*6 
and  9*3,  and  co-pptn.  of  Mg  with  the  Zn  begins  at 
5*5,  2  units  lower  than  reported  (A.,  1933,  922)  for 
pptn.  of  Mg  alone.  Zn  and  Mg  can  be  separated  only 
if  the  pH  is  kept  between  4*6  and  5*5.  Fe  and  A1  can 
be  separated  if  the  pH  of  the  solution  is  kept  between 
3*5  and  4*0.  A1  is  not  pptd.  at  pH  4*10  in  absence  of 
the  Fe.  Co-pptn,  of  Mg  on  the  Zn  salt  of  8-hydroxy- 
quinoline  at  pn  5-95  and  of  A1  on  the  Fe111  salt  of 
8-hydroxyquinoline  increases  in  accordance  with  the 
Freundlich  adsorption  equation  up  to  a  limiting  concn., 
above  which  the  amount  carried  down  remains  const. 
Co-pptn.  is  probably  adsorption  on  the  surface  of  the 
ppt.  L.  S.  T. 


Rapid  determination  of  zinc  in  zinc-copper 
sulphide  ores  and  their  concentrates. — See  B., 
1938,  527. 


Crystallisations  carried  out  on  a  glass  slide 
by  evaporation  of  the  solvent.  II.  Case  of  two 
substances  without  mutual  action,  or  of  two 
substances  which  form  mixed  crystals.  J. 
Seigle  (Chim.  et  Ind.,  1938,  39,  627 — 636;  cf.  A., 
1938,  I,  157). — The  appearances  resulting  from  the 
mode  of  distribution  of  the  solutes  relative  to  one 
another  when  aq.  solutions  of  two  salts,  or  of  a  salt 
and  a  dye,  or  alcoholic  solutions  of  C10H8  and  a  dye, 
are  evaporated  on  a  glass  slide,  are  described. 

F.  J.  G. 

Galvano-electric  determination  of  metals.  II. 
Determination  of  lead.  P.  S.  TuTUNDZid  (Z. 
anorg.  Chem.,  1938,  237,  38 — 44). — Pb  can  be  deter¬ 
mined  by  the  method  already  described  (A.,  1930,  882) 
if  gelatin  and  an  excess  of  NaOAc  are  present. 

F.  J.  G. 

Determination  of  thionalide  complexes  of  lead, 
bismuth,  and  antimony.  R.  Berg  and  E.  S. 
Fahrexkamp  (Z.  anal.  Chem.,  193S,  112,  161 — 169; 
cf.  A.,  1937,  I,  476). — Pb  can  be  separated  from  Ag, 
Cu,  Zn,  Co,  Ni,  Al,  Fe111,  Asm,  Cd,  Cr^i,  and  Ti*v  by 
pptn.  with  3 — 4  times  the  theoretical  quantity  of 
thionalide  (I)  (2%  in  EtOH)  from  cold  S04"-free 
solutions  containing  1 — 3  g.  of  Na  tartrate  and  3 — 5  g. 
of  KCN  per  100  c.c.,  and  “N  in  OH'.”  The  ppt.  is 


washed  with  H20  till  free  from  CN'  and  with  50%  aq. 
COMe2  till  free  from  (I),  and  is  dried  at  105°.  Bi  can 
be  separated  from  the  same  metals  and  also  from  Hgn, 
Pt,  Pd,  and  V,  whilst  Sn  can  be  separated  from  Ag, 
Fe11,  Co,  CrUi*  Ti1'7,  and  Cem,  both  by  the  same 
process,  excepting  that  the  final  washing  is  made  with 
10%  aq.  EtOH  instead  of  aq.  COMe2.  J.  W.  S. 

Azo-dyes  as  adsorptional  indicators.  C.  G. 
Raiciiinschtein  and  N.  Korobov  (J,  Appl.  Chem. 
Russ.,  1938,  11,  550 — 554). — Benzopurpurin  4B, 
benzoazurin,  Congo- corinth,  and  diamine-blue,  -bengal 
blue,  -fast  bright  blue,  -brown,  -bright  red,  -heliotrope, 
and  -vermillion  6BS  and  4B  may  be  used  as  indicators 
in  the  titration  of  Pb”  with  (NH4)2Mo04.  R.  T. 

Determination  of  lead  in  solders. — See  B.,  1938, 
528. 

Rapid  determination  of  lead  tetraethyl  in 
motor  fuels. — See  B.,  1938,  478. 

Detection  of  copper,  cobalt,  and  nickel.  T.  A. 
Thomson  (Mikrochim.  Acta,  1938,  2,  280 — 282). — By 
carrying  out  the  pptn.  with  NH4  mercurithiocyanate 
in  a  capillary  0*2 — 0*6  mm.  in  diameter  and  centri¬ 
fuging,  1  p.p.m.  of  Cu  and  Co  and  2  p.p.m.  of  Ni  can 
be  detected  in  a  solution  containing  excess  of  Zn.  K 
mercuriselenocyanate  offers  no  advantage  over  the 
thiocyanate  and  is  less  stable.  J.  W.  S. 

Microchemical  reactions  of  the  mercurous 
ion.  A.  Martini  (Mikrochim.  Acta,  1938,  2,  296 — 
298), — Hg’  and  Hg”  are  both  pptd.  by  K2Co(CNS)4 
or  K2Zn(CNS)4,  which  are  sensitive  reagents  for 
the  detection  of  Hg  but  do  not  distinguish  between 
its  ionic  states.  Picrolonic  acid  yields  ppts.  only 
with  Hg*  and  permits  detection  of  quantities  <  0*01 
|ig.  J.  W.  S. 

Action  and  distribution  of  mercury.  XXVII. 
Microanalytical  determination  of  mercury.  A. 
Stock  and  N.  Neuenschwander-Lemmer  (Ber., 
1938,  71,  [B],  550 — 562). — The  following  points 
arise  from  a  re-examination  of  the  author’s  method  of 
detecting  traces  of  Hg  (A.,  1934,  270).  Treatment  of 
urine  with  Cl2  is  necessary  and  adequate.  Similar 
treatment  of  solid  org.  matter  is  inadequate  and 
KC103-HC1  should  be  used  for  this  reason  and  for  the 
more  complete  destruction  of  org.  matter,  the  presence 
of  which  can  render  the  subsequent  electrolysis 
incomplete  by  reason  of  complex  formation.  Volatil¬ 
isation  of  HgCl2  during  evaporation  of  the  aq.  solution 
is  prevented  by  the  presence  of  HC1.  Dil.  solutions 
of  HgCL>  should  be  kept  for  as  short  a  time  as  possible 
in  glass  or  Si02  flasks  since  Hg  is  thereby  adsorbed. 
In  the  electrolysis  the  amount  of  Cu  can  be  advisedly 
reduced  from  20  and  10  mg.  to  5  mg.,  whereby  the 
thinner  cathodic  Cu  deposit  is  more  resistant  than 
that  produced  with  larger  amounts  of  Cu.  The 
surface  of  the  cathode  is  enlarged  by  use  of  a  spiral ; 
etching  with  HN03  has  little  effect.  The  Pt  anode 
is  placed  immediately  below  the  vertical  cathode, 
which  is  thus  always  immersed  in  a  dil.  solution  of 
Cl2.  An  e.m.f.  of  4  v.  is  suitable.  The  presence  of 
1%  of  HC1  is  very  advantageous.  {NH4)2C204  causes 
smoother  and  denser  deposits  of  Cu  but  its  amount 
requires  very  careful  control  and  its  presence  may 
hinder  the  subsequent  formation  of  a  clean  Hg 
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globule.  Treatment  of  the  distillation  tube  with 
alkali  is  unnecessary.  H.  W. 

Microanalytical  utilisation  of  diarylcarbazones. 
P.  Krumholz  and  E.  Honjel  (Mikrochim.  Acta, 

1937,  2,  177 — 183). — Reactions  between  Hgn,  Cu11, 

FeTn,  and  Cd  salts,  chromates,  and  molybdates  and 
diphenyl-,  di-oc-  and  -p -naphthyl-,  and  di-o-,  and 
-p-nitrophenyl-carbazones  and  -carbazides  have  been 
investigated.  The  sensitivity  of  the  substituted 
diphenylearbazones  is  >  that  of  the  unsubstituted 
compound.  For  Hg,  Cu,  and  Fe  the  sensitivity  in 
neutral  solution  is  >  in  acid  solution.  In  the  case 
of  Cd,  alkaline  solutions  are  used,  and  the  reaction 
between  Cd  and  di-p-naphthylcarbazone  can  be 
utilised  in  presence  of  large  quantities  of  Cu,  the  Cu 
being  retained  in  solution  by  means  of  KCN.  Chrom¬ 
ates  are  better  detected  by  carbazides  than  by 
carbazones,  the  unsubstituted  compound  being  the 
most  sensitive.  C.  R.  H. 

Colour  reactions  between  quadrivalent  cerium 
and  salts  of  aromatic  acids.  F.  M.  Schema  a  kin  and 

A.  N.  Belokon  (Compt.  rend.  Acad.  Sci.,  U.R.S.S., 

1938,  18,  275 — 276). — Ce****  gives  dark-coloured 

ppts.,  lilac-black,  reddish-brown,  almost  black,  and 
bluish-green,  respectively,  with  the  NH4  salts  of 
naphthoic,  anthranilic,  and  salicylic  acids,  and  with 
phenylalanine  (I).  Except  with  (I),  the  ppts.  are 
insol.  in  HC1.  The  reactions  can  be  used  on  paper, 
but  the  sensitivity  is  not  favourable.  Ce*”,  Th, 
Pr,  Nd,  and  Zr  do  not  give  coloured  ppts.  with  these 
substances.  L.  S.  T. 

Cerate  oxidimetry.  Theoretical  consider¬ 
ations  and  determination  of  approximate  elec¬ 
trode  reference  potentials.  G.  F.  Smith  and  C.  A. 
Getz  (Ind.  Eng.  Chem.  [Anal.],  1938, 10,  191 — 195). — 
The  theory  of  the  mechanism  of  ceric  oxidimetry 
based  on  the  assumption  of  a  simple  Ce****  :  Ce*** 
ratio  is  faulty  as  a  guide  to  the  interpretation  of 
experimental  results.  In  1  to  Sn-HN03  Ce****  has  a 
potential  of  1-61— 1*56  v.  and  in  1  to  8n-HC104 
1*70 — 1*87  v.  as  compared  with  1*44  v.  in  dil.  H2S04. 
These  variations  are  best  explained  by  assuming  the 
formation  of  a  complex  cerate  ion.  Potentiometric 
titrations  of  Fe**  in  different  concns.  of  HC104, 
HNOa,  H2S04,  and  HC1  are  represented  graphically. 
Proposed  new  procedures  in  HC104  include  the  simul¬ 
taneous  differential  oxidation  of  Fe**  and  vanadyl 
salts,  the  determination  of  oxalate  (including  Ca”) 
with  ferroin  as  indicator,  and  the  titration  of  AsOo"' 
to  As04"'.  L.  S.  T. 

Determination  of  small  quantities  of  cerium 
in  copper  welding  wires. — See  B.,  1938,  527. 

Hare  earths.  Determination  of  the  rare 
earths  by  means  of  their  arc  spectra.  C.  N. 
McCarty,  L.  R.  Scribner,  and  M.  Lawrenz,  with 

B.  S.  Hopkins  (Ind.  Eng.  Chem.  [Anal.],  1938,  10, 
184- — 187). — The  spectrographic  determination  of 
individual  rare  earths  in  their  complex  mixtures 
using  an  internal  standard  has  been  investigated. 
Zr  oxide  is  better  than  MgO  or  Ce  oxide  as  an 
internal  standard,  and  the  region  2500 — 3300  a. 
is  the  most  suitable  in  no.  and  intensity  of  lines  and  in 
dispersion.  The  effects  of  other  rare  earths  on  the 


line  intensities  of  a  single  rare  earth  is  the  same. 
The  arc  spectra  of  the  rare  earth  oxides  from  numerous 
typical  ores  have  been  photographed,  and  the  %  of 
rare  earth  estimated  by  interpolation.  Data  given 
for  the  composition  of  20  ores  indicate  that  similar 
ores  from  different  localities  show  marked  variation 
in  the  %  of  the  individual  rare  earths  which  they 
contain.  Xenotime  and  allanite  also  appear  to  be 
better  sources  of  Nd  than  is  gadolinite.  When  applied 
to  the  determination  of  individual  rare  earths  in  an 
artificial  mixture  of  rare  earths  of  known  composition 
the  max.  error  of  the  method  was  found  to  be  ±15%. 

L.  S.  T. 

Quantitative  spectrochemical  analysis  with 
the  microphotometer.  F.  Twyman,  G.  F.  Lothian, 
and  E.  S.  Dreblow  (J.S.C.I.,  1938,  57,  75—79; 
cf.  A.,  1930,  445). — Methods  of  quant,  spectro¬ 
chemical  analysis  are  reviewed,  and  details  are  given 
of  a  rapid  method  of  determining  a  minor  constituent 
of  an  alloy  by  microphotometric  comparison  of  the 
intensities  of  one  of  its  spectrum  lines  and  a  line  due 
to  a  suitable  major  constituent.  The  plot  of  log 
2h!lh  against  log  D2jD1  (pv  p2  being  the  percentages 
of  the  minor  and  major  constituents,  and  Dv  D2 
being  the  corresponding  microphotometer  galvano¬ 
meter  deflexions)  is  independent  of  the  exposure,  and 
is  in  many  cases  a  straight  line.  Changes  in  the  plate 
and  in  development  affect  the  vals.  of  log  D2iIDx  by 
a  const,  factor,  which  is  determined  by  standard 
exposures  on  each  plate.  A  const,  slit  width  is  used 
to  minimise  changes  in  the  continuous  background. 
The  technique  of  the  method,  and  its  application  to 
A1  alloys,  are  described.  A.  J.  E.  W. 

Detection  and  colorimetric  determination  of 
aluminium  in  water  in  presence  of  fluorides. — 
See  B.,  1937,  597. 

Direct  determination  of  aluminium  in  alum¬ 
inium  earths. — See  B.,  1938,  509. 

Determination  of  aluminium  oxide  in  steel. — 
See  B.,  1938,  522. 

Determination  of  aluminium  oxide  in  alum¬ 
inium. — See  B.,  1938,  532. 

Detection  of  indium  with  morin  and  of  some 
heavy  metals  with  cacothelin.  G.  Beck  (Mikro¬ 
chim.  Acta,  1938,  2,  287—290;  cf.  A.,  1936,  1221).— 
Al,  Ga,  Sc,  and  In  salts  all  show  an  intense  green 
fluorescence  in  daylight  when  treated  with  an  EtOH 
solution  of  morin.  If  this  fluorescence  is  suppressed 
by  NaF  it  is  due  to  Al  or  Sc,  if  not  suppressed  by 
(NH4)2C03  it  is  due  to  Sc,  and  if  not  suppressed  by 
ammoniacal  tartrate  solution  it  is  due  to  Al.  If  the 
fluorescence  is  not  suppressed  by  NaF  and  remains  in 
the  solution  after  saturation  with  H2S  it  is  due  to  Ga. 
0-02  [xg.  of  In  can  be  detected  in  1  c.c.  of  solution  if 
the  fluorescence  is  examined  in  ultra-violet  light. 
Cacothelin  is  reduced  to  a  violet  dye  by  Sn11,  UIY, 
Ti111,  Re111,  Nbm,  and  lower  oxides  of  Mo  and  W, 
enabling  about  1  gg.  of  these  metals  to  be  detected. 

J.  W.  S. 

Determination  of  manganese  in  silicate  rocks. 
IV.  New  method  of  oxidation  of  manganese. 
0.  Hackl  (Z„  anal.  Chem.,  1938,  112,  174 — 179; 
cf.  A.,  1936,  813,  952). — Pt  foil,  but  not  Pt-black, 
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-sponge,  or  gauze,  or  platinised  Si02,  can  be  used  to 
catalyse  the  oxidation  of  Mn"  to  MnO/  by  (NH4)2S208 
and  H2S04.  The  solution  must  be  quite  free  from 
Cl',  traces  of  which  cause  incomplete  oxidation. 
It  is  suggested  that  this  method  could  be  applied  to 
the  colorimetric  determination  of  traces  of  C T. 
The  reaction  is  much  less  sensitive  to  the  presence  of 
F'.  Any  Ti  present  is  oxidised  with  the  Mn'*,  inter¬ 
fering  with  the  colorimetric  test.  Addition  of 
sufficient  H2S04  to  suppress  this  oxidation  also 
prevents  complete  oxidation  of  Mn".  J.  W,  S. 

Determination  of  traces  of  manganese  in 
natural  waters,  applying  coagulation  for  its 
separation.  V.  T.  Tschuiko  (J.  Appl.  Chem.  Russ., 
1938,  11,  530 — 533). — The  of  the  H20  is  adjusted 
to  11,  and  aq.  MgS04  is  added.  The  ppt.  is  collected, 
and  Mn  is  determined  in  it  by  Marshall’s  method. 
Should  the  Mn  content  of  the  H20  be  <0*2  p.p.m., 
it  is  evaporated  down  to  this  concn. ;  concns.  of 
0*0003  p.p.m.  may  thus  be  determined.  Mn"  is  not 
pptd.  together  with  Al(OH)a  at  pn  8*5 ;  the  Mn  found 
in  the  ppt.  under  these  conditions  represents  colloidal 
Mn.  R.  T. 

Determination  of  manganese  in  steel  and  cast 
iron. — See  B.,  1938,  522. 

Drop  method  of  detection  of  rhenium.  N.  S. 
Poluektov  (J.  Appl.  Chem.  Russ.,  1938,  11,  534 — 
538). — Three  drops  of  cone.  H2S04  and  1  drop  of 
10%  Br  in  cone.  HBr  are  added  to  a  drop  of  the 
solution,  and  the  mixture  is  distilled.  1  ml.  of  cone. 
HBr  is  added  to  the  distillate,  the  mixture  is  evapor¬ 
ated  to  dryness  at  100°  (to  eliminate  As,  Se,  and  Ge), 
and  the  residue  is  warmed  with  H202,  to  convert 
ReOBr2  into  HRe04.  This  is  dissolved  in  a  drop  of 
HoO,  and  2N-tartaric  acid  and  SnCl2  are  added, 
followed  by  1%  Na2Te04,  when  a  black  ppt.  or  tur¬ 
bidity  due  to  liberation  of  Te  is  obtained  in  presence 
of  <0*5  gg.  Re ;  other  metals  do  not  interfere.  Re  is 
quantitatively  pptd.  by  adding  OsO^  to  the  distillate, 
and  saturating  with  H2S ;  the  solution  is  centrifuged, 
and  the  ppt.  of  Re2S7  is  dissolved  in  10%  H202. 
Re  is  detected  in  the  solution  as  above.  R.  T. 

Principles  and  applications  of  absolute  colori¬ 
metry.  XVII.  Absolute  colorimetry  of  iron. 
A.  Thiel,  H.  Heinrich,  and  E.  van  Hengel  (Ber., 
1938,  71,  [B],  756 — 758). — The  presence  of  Mn  docs 
not  interfere  with  the  determination  of  Fe"  by 
4  : 4'-dipyridyl  (A.,  1938,  I,  97).  Under  certain 
conditions  the  reduction  of  Fe'"  to  Fe"  can  bo 
advantageously  effected  by  S03"  or  quinol  in  place  of 
Na2S204.  The  phenanthroline  method  is  somewhat 
cheaper  than  the  dipyridyl  process.  It  is  not  affected 
by  the  presence  of  Si02,  H3P04,  Ti,  Al,  Zn,  Pb,  Ag, 
Mg,  Mn,  Ni,  and  Cu  but  is  sensitive  to  Co.  The 
thiocyanate  method  is  considered  inferior  in  con¬ 
venience.  H.  W. 

Detection  of  ferro-  and  ferri-cyanide  by  cata¬ 
lysis.  L.  Szebell6dy  and  M.  Ajtai  (Mikrochim. 
Acta,  1938,  2,  299 — 305). — The  fact  that  the  oxidation 
of  p-phenetidine  (I)  by  H202  is  catalysed  by  Fe(CN)6"' 
[or  Fe(CN)6""  +  H^J  can  be  utilised  for  the 
detection  of  Fe(CN)6"'  and  Fe(CN)e'"\  4  c.c.  of  the 
sample  are  treated  with  0*5  c.c.  of  0*025%  solution  of 


(I)  in  HC1  and  0*5  c.c.  of  0*2%  H202,  the  colour 
produced  after  1 — 10  min.  being  compared  with  that 
in  a  blank  test  carried  out  simultaneously. 

J.  W.  S. 

Carborundum  and  silicon  electrodes.  IE. 
Application  of  silicon  and  silicon  carbide  elec¬ 
trodes  to  titration  of  redox  systems.  J.  A. 
Boltunov  and  Z.  P.  Kozmina  (J.  Gen.  Chem.  Russ., 
1937,  7,  2899 — 2902). — Electrotitration  of  FeS04, 
K4Fe(CN)c,  Na2S03,  or  Na2S  by  KMn04,  or  of  FeS04 
by  K2Cr207,  may  be  effected  with  a  SiC  indicator 
electrode,  or  of  FeSCb  by  KMnO,  or  K9Cr«07,  with  a 
Si  electrode.  R.  T. 

Serial  method  of  determining  small  amounts 
of  iron  in  water. — See  B.,  1938,  597. 

Determination  of  ferrous  oxide  in  chromite. — 
See  B.,  1938,  520. 

Micro-detection  of  cobalt.  T.  A.  Thomson  and 
E.  M.  Thomson  (J.  New  Zealand  Inst.  Chem.,  1937,  2, 
39 — 41). — Crystallographic  and  spot  tests  and  quant, 
analysis  are  reviewed.  S.  M. 

Postprecipitation  of  nickel  sulphide  with  cop¬ 
per,  mercuric,  and  zinc  sulphides.  I.  M.  Kolt- 
hoff  and  F.  S.  Griffith  (J.  Physical  Chem.,  1938, 42, 
541 — 545). — NiS  is  postpptd.  with  CuS,  HgS,  and 
ZnS.  The  effect  of  HgS  is  >  that  of  CuS,  whilst  that 
of  ZnS  depends  greatly  on  the  pK  at  which  it  is  separ¬ 
ated.  The  rate  of  postpptn.  with  CuS  increases  with 
rise  of  temp.  NiS  also  catalyses  its  own  pptn. 

J.  W.  S. 

Photometric  determination  of  molybdenum  in 
steel.— See  B.,  1938,  523. 

Colorimetric  determination  of  minute  amounts 
of  tin  in  organic  matter.  N.  Strafford  (Mikro¬ 
chim.  Acta,  1938,  2,  306 — 313). — Most  of  the  org. 
matter  is  removed  from  the  sample  by  oxidation  with 
HN03  and  H2S04,  after  which  Sn  is  pptd.  with  H2S 
from  slightly  acid  solution  containing  CS(NH2)2  to 
prevent  pptn.  of  Cu.  The  ppt.  is  redissolved  in  HN03 
and  H2S04,  and  all  org,  matter  removed  with  the  aid 
of  periodic  additions  of  H202.  The  resulting  solution 
is  reduced  by  Al  in  presence  of  HC1  in  an  atm.  of  C02, 
and  phosphomolybdate  reagent  is  added.  After 
mixing  well,  the  Mo-blue  formed  is  extracted  with 
CjH^OH,  the  colour  of  the  extract  being  measured. 
The  concn.  of  Sn  is  deduced  from  the  results  of  cali¬ 
bration  tests  with  the  same  tintometer.  The  phospho¬ 
molybdate  reagent  comprises  solutions  of  (a)  2*5  g. 
of  H2Mo04  dissolved  in  50  ml.  of  N-NaOH  and  diluted 
to  100  ml.  with  2n-H2S04;  and  (6)  0*44  g.  of 
NaH2P04,H20  in  100  ml.  of  H20.  For  use,  10  ml.  of 
(a.)  are  mixed  with  4  ml.  of  (6)  and  diluted  to  100  ml. 
In  presence  of  Ti,  tartaric  acid  is  added  before  pptn. 
with  H2S.  J.  W.  S. 

Fractional  detection  of  titanium  and  uranium. 
N.  A.  Tananaev  and  A.  Gintzbur g  (J.  Appl.  Chem. 
Russ.,  1938,  11,  364 — 366). — The  solution  is  boiled 
with  SnCl2,  filtered,  and  a  solution  of  chromotropic  acid 
is  added,  when  a  red  or  brown  coloration  indicates  Ti. 
For  detection  of  U  the  solution  is  boiled  with  excess  of 
NH3,  and  filtered.  The  residue  is  extracted  with 
AcOH,  and  aq.  K4Fe(CN)6  is  added  to  the  extract, 
when  a  brown  coloration  or  ppt.  indicates  U.  Should 
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Fe  or  Cr  bo  present  tho  filtrate  is  made  acid  with  HC1, 
excess  of  KI  is  added,  the  I  liberated  is  reduced  with 
Na2S203,  and  K4Fe(CN)6  is  added.  R.  T. 

Reaction  of  zirconium  methylarsinate .  Separ¬ 
ation  of  zirconium  from  titanium,  copper,  and 
tin.  R.  Chandelle  (Bull.  Soc.  chim.  Belg.,  1938, 
47,  172 — 193). — The  separation  of  Zr  and  Ti  by  the 
Na2AsMe03  method  (A.,  1937,  I,  634)  has  been  in¬ 
vestigated.  Direct  addition  of  tho  reagent  to  a  solu¬ 
tion  containing  Zr  and  Ti  ppts.  the  Zr,  but  the  ppt. 
contains  some  Ti.  To  avoid  this  Zr  is  first  pptd.  by 
addition  of  aq.  NH3  and  excess  of  H202.  Ti  remains 
in  solution.  The  ppt.  is  collected  and  dissolved  in 
HC1,  after  which  Zr  is  pptd.  as  Zr(AsMe03)2.  Zr  and 
Cu  can  bo  separated  directly  by  the  methylarsinate 
method.  SnIV  in  0*5n-HC1  is  not  pptd.  by  Na2AsMe03, 
but  it  is  not  possible  to  use  the  reaction  for  the  separ¬ 
ation  of  Zr  and  Sn  as  the  ppt.  of  Zr  carries  down  much 
Sn.  A.  J.  M. 

Drop  reactions  of  vanadates  and  molybdates 
with  1-nitroso-p-naphthol.  E.  M.  Schemjakin  and 
A.  N.  Belokon  (Compt.  rend.  Acad.  Sci.  U.R.S.S., 
1938,  18,  277 — 278). — A  saturated  EtOH  solution  of 
1  :  2-NO*Ci0H6‘OH  (I)  gives  a  dark-green  ppt.  with 
an  alkaline  solution  of  NH4  vanadate,  and  a 
brownish-red  ppt.  from  a  solution  acidified  with  HC1. 
In  neutral  solution,  there  is  no  pptn.  The  brownish- 
red  ppt.  is  sol.  in  KOH,  cone.  HN03,  cone.  H2S04, 
and  cone.  HC1  (incompletely).  In  dil.  HC1  solution 
the  sensitivity  is  ~  5  X  1CH*  g.  per  ml.  Pptn.  in 
.AcOH  solution  is  less  complete.  Eor  a  drop  reaction 
on  paper  the  sensitivity  is  ~  1  X  10~5  g.  per  ml. 
AcOH  and  EtOH  solutions  of  (I)  form  a  red  ppt.  with 
an  acid  solution  of  NH4  molybdate  (cf.  A.,  1924,  ii, 
.788).  The  action  of  acids  and  bases  is  similar  to  that 
with  the  V  ppts.  Used  as  a  drop  reaction  on  paper 
four  rings,  (inner)  orange,  lilac,  yellow,  blue,  may 
appear ;  sensitivity,  10‘4  g.  Mo  per  ml.  In  a  solution 
acidified  with  HC1,  AsOo'"  (  ?)  gives  a  slight  orange-red 
ppt.  with  (I).  L.  S  T. 

Rapid  potentiometric  determination  of  vanad¬ 
ium  in  alloy  steels  etc. — See  B.,  1938,  523. 

Detection  of  tervalent  antimony.  M.  J. 
Schapiro  (J.  Appl.  Chem.  Russ.,  1938,  11,  355). — 
0-5  ml.  of  1%  KI,  1  ml.  of  20%  NaOH,  and  5  ml.  of 
0-01%  AuC13  are  added  to  1  ml.  of  the  solution,  and 
the  mixture  is  shaken,  when  a  red  colour  appears  in 
presence  of  <  0*01  mg.  Sbm.  Cu,  Sn,  As,  Cd,  Hg11, 
Fe111,  MnIri,  Co11,  Ag,  and  Os  interfere.  R.  T, 

Micro-gravimetric  determination  of  arsenic 
and  antimony.  F.  Hecht  and  M.  von  Mack 
(Mikrochim.  Acta,  1937,  2,  218 — 226). — As  is  pptd.  as 
MgNH4As04,6H20  by  means  of  MgO  mixture  in 
presence  of  NH4C1,  and  washed  with  aq.  NH3,  EtOH, 
and  Et20.  Sb  is  determined  as  Sb2S3,  use  being  made 
of  a  microfilter  beaker  surrounded  by  a  two-piece  A1 
block  which  can  be  heated  for  subliming  the  excess  of 
S.  The  two  methods  have  been  combined  in  order  to 
separate  and  determine  As  and  Sb.  C.  R.  H. 

Micro-gravimetric  separation  of  tin  and  anti¬ 
mony.  M.  von  Mack  and  F.  Hecht  (Mikrochim. 
Acta,  1937,  2,  227 — 241). — The  pptn.  of  Sn  with 
PhAs03H2  followed  by  ignition  of  the  ppt.  is.  not 


applicable  to  micro-determinations.  Pptn.  by  means 
of  aq.  NH3  and  NH4N03  and  ignition  of  the  ppt.  is 
applicable  only  in  absence  of  other  metals.  A  met  hod 
is  outlined  for  pptg,  Sn  by  means  of  cupferron,  and  if 
this  is  done  in  presence  of  tartaric  acid  and  in  absence 
of  all  but  traces  of  alkali  salts,  Sn  can  be  separated  from 
Sb.  Sb  can  be  determined  in  the  filtrate  by  tho 
authors’  method  (cf.  preceding  abstract)  if  the  cup¬ 
ferron  is  first  oxidised  by  H202  in  presence  of  NH3. 
Tho  application  of  the  method  to  the  analysis  of  alloys 
is  discussed.  C.  R.  H. 

Determination  of  antimony  in  aluminium 
alloys. — See  B.,  1938,  533. 

Colour  reaction  for  the  bismuth  ion.  N.  V. 
Vavilov  (J.  Appl.  Chem.  Russ.,  1938, 11,  356 — 363). 
— MeCS*NH2  gives  a  yellow  coloration  with  dil.  solu¬ 
tions  of  Bi  salts,  serving  for  the  detection  of  <0*07 
mg.  Bi  in  0*1  ml.  of  solution;  group  IV  metals 
do  not  interfere.  Characteristic  effects  are  obtained 
when  the  tests  are  made  on  filter-paper,  according  to 
the  other  cations  present.  R.  T. 

Detection  of  small  amounts  of  gold,  palladium, 
and  platinum.  M.  J.  Schapiro  (J.  Appl.  Chem. 
Russ.,  1938,  11,  367 — 368). — 5 — 6  drops  of  starch 
solution  and  5 — 6  drops  of  aq.  0  02%  I  are  added  to 
each  of  two  test-tubes  containing  respectively  2  ml.  of 
H20  and  of  solution;  a  faint  blue  coloration  is  ob¬ 
tained  in  the  former,  but  not  tho  latter,  solution, 
should  it  contain  Au111,  Pd11,  Pt17,  or  Hg11  <0*4  gg., 
Hg1 0*25,  or  Ag  0*05  gg.  Co,  Ni,  Mn,  Zn,  Fe,  Al,  U02, 
Cd,  Cu,  Pb,  As,  Sb,  Bi,  Ce,  Ta,  Nb,  Zr,  La,  Th,  W,  V, 
Mo,  Te,  Se,  Os,  and  TI  do  not  interfere.  R.  T. 

Ice  point  as  a  standard  of  reference.  E.  E. 
Roper  (J.  Amer.  Chem.  Soc.,  1938,  60,  866 — 869). — 
A  temp,  of  0*000°  can  be  maintained  with  an  accuracy 
of  ±0*001°  by  means  of  crushed  ice  in  a  Dewar  tube, 
adopting  White’s  washing  technique  (A.,  1934,  246). 

E.  S.  H. 

Micro-melting  point  and  sublimation  appar¬ 
atus  with  completely  built-in  thermometer.  L. 
Fuchs  (Mikrochim.  Acta,  1938,  2,  317— 328).— The 
apparatus  comprises  a  metal  box  closed  at  the  top  by 
an  electrically  heated  metal  plate,  on  which  is  laid  a 
glass  plate  to  protect  it  from  the  air.  A  circular 
thermometer  is  fixed  in  a  groove  on  the  heating  table. 
The  crystals  to  be  fused  are  enclosed  between  cover- 
slips  on  a  highly  polished  and  blackened  metal  plate. 
For  evaporation  of  solutions  and  sublimation  of  the 
residues  the  table  contains  two  pits  to  carry  small  glass 
sublimation  cups.  The  heating  plate  is  so  arranged 
that  any  portion  can  be  brought  into  the  field  of  a 
microscope.  The  max.  m.p.  deviations  observed  are 
±1°  at  <200°  and  ±2°  at  >200°.  J.  W.  S. 

Applications  of  high  frequency  in  chemistry. 
H.  Leduo  (Compt.  rend.  XVII  Cong.  Chim.  Ind., 
1937,  798 — 802). — The  use  of  high-frequency  heating 
in  chemistry  and  industry  is  reviewed.  A.  J.  M. 

Grating  monochromator  for  the  Schumann 
region.  R.  F.  Baker  (J.  Opt.  Soc.  Amer.,  1938, 
28,  55 — 60). — The  instrument  described  is  suitable  for 
photoelectric  investigations  at  500 — 3000  a.  A  H2- 
tube  light  source,  and  a  K  photo-cell  used  in  conjunc¬ 
tion  with  a  Compton  electrometer  for  XX  <1000  A., 
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are  also  described.  Data  for  the  photo-electric  yield 
of  Cd  from  the  threshold  to  1000  a.  are  recorded. 

A.  J.  E.  W. 

Electron-optical  theory  of  present-day  pre¬ 
cision  mass  spectrographs.  R.  Herzog  and  V. 
Hauk  (Z.  Physik,  1938, 108,  009 — 634). — An  examin¬ 
ation  of  the  theoretical  aspect  of  the  geometry  and 
functioning  of  mass  spectrographs  with  particular 
reference  to  those  of  Bainbridge  and  Jordan,  Dempster, 
and  Aston.  L.  G.  G. 

Calibration  wave-lengths  for  infra-red  spectro¬ 
meters.  P.  E.  Shearin  and  E.  K.  Plyler  (J.  Opt. 
Soc.  Amer.,  1938,  28,  61 — 62). — Suitable  lines  and 
bands  in  the  range  2 — 24  \i.  for  HC1,  H20,  and  C02 
are  tabulated.  XX  of  11  sharp  absorption  maxima  in 
EtOH  and  CsHjyOH,  at  7 — 13  tx.,  suitable  for  cali¬ 
bration  purposes,  have  been  measured.  A.  J.  E.  W. 

Infra-red  and  Raman  spectra  of  polyatomic 
molecules.  I.  Automatic  prism  spectrometer 
for  the  infra-red.  H.  Gershinowitz  and  E.  B. 
Wilson,  jun.  (J.  Chcm.  Physics,  1938,  6, 197 — 200). — 
Construction  and  operation  of  a  spectrometer  which 
contains  two  prisms,  one  of  NaCl  and  the  other  of  KBr, 
are  described.  The  two  prisms  may  bo  interchanged 
without  opening  the  spectrometer  housing  or  disturb¬ 
ing  the  calibration.  A  non-continuous,  step-wise 
method  of  recording  has  been  employed.  W.  R.  A. 

Quantitative  spectrographic  analysis.  Treat¬ 
ment  of  graphite  electrodes  for  evaporation  pf 
aqueous  solutions.  H.  A.  Wilhelm  (Ind.  Eng. 
Chem.  [Anal.],  1938,  10,  211 — 212). — A  method  of 
testing  and  reducing  the  penetration  of  solutions 
evaporated  in  the  cup  of  a  graphite  electrode  is  de¬ 
scribed.  L.  S.  T. 

Vacuum  spectrograph  for  region  2000 — 1000  A. 
B.  K.  Johnson  (J.  Sci.  Instr.,  1938, 15,  126 — 128). — 
A  vac.  spectrograph  with  optical  systems  of  CaF2 
and  LiF  is  described.  The  most  suitable  illumination 
is  the  Sn  spectrum.  J.  A,  D. 

Purification  of  graphite  electrodes  for  spectro- 
chemical  analysis.  G.  W.  Standen  and  L. 
Kovach,  jun.  (Proc.  Amer.  Soc.  Test.  Mat.,  1935,  35, 
II,  79 — 86). — Two  methods  of  eliminating  impurities 
other  than  Si  and  B  are  described.  The  first  entails 
treatment  with  boiling  HN03-HC1  and  cone.  aq.  NH3, 
followed  by  heating  in  NH3  and  then  in  Cl2  at  1000 — 
1100°.  The  second  method  entails  prolonged  treat¬ 
ment  with  cone.  HN03-HC1  and  with  aq.  NH3.  After 
either  treatment  the  electrodes  are  burned  with 
10 — 15  amp.  for  1*75  min.  Ch.  Abs.  (c) 

Colorimetry.  E.  K.  Nikitin  and  V.  I.  Ticho- 
nova  (J.  Appl.  Chem.  Russ.,  1938,  11,  347 — 351). — 
The  accuracy  with  which  red  colours  may  be  compared 
is  >  that  of  yellow  ones.  The  concn.  of  Cr04"  may  be 
determined  by  adding  a  ml.  of  fuchsin  solution  to  the 
standard  (concn.  0),  and  then  adding  the  same  solution 
from  a  microburette  to  the  unknown  (concn.  x)  until 
the  tone  (but  not  intensity)  of  the  colorations  matches. 
The  val.  of  x  is  then  Cbja ,  where  b  is  the  vol.  of  fuchsin 
added  to  the  unknown.  R.  T. 

Rapid  photomicrography.  W.  Mutchler  and 
H.  O.  Willier  (Trans.  Amer.  Soc.  Met.,  1938,  26, 
279 — 288). — A  method  for  making  photomicrographs 


on  a  metallographic  microscope  is  described.  A 
special  apparatus  for  holding  roll  film  or  photostat 
negative  paper  is  substituted  for  the  usual  individually 
loaded  film-holders.  Focussing  is  carried  out  without 
removing  the  negativo  holder  by  means  of  a  split  light 
beam  and  an  auxiliary  eyepiece.  A  great  saving  in 
time  is  effected  when  large  no.  of  specimens  are  to  be 
photographed.  R.  B.  C. 

Construction  and  power  of  the  ultra-micro¬ 
scope.  B.  von  Borries  and  E.  Ruska  (Wiss. 
Veroff.  Siemens- Werken,  1938,  17,  99 — 106). — An 
instrument  is  described  which  in  two  stages  yields 
magnifications  up  to  30,000  diameters,  a  beam  of 
80-kv.  electrons  being  used  as  source  of  radiation. 
The  definition  obtained  is  :>  can  be  obtained  with 
light.  It  is  suggested  that  the  magnification  could  be 
increased  still  further  by  using  improved  magnetic 
lenses.  J.  W.  S. 

High-pressure  mercury  lamp  as  light  source 
for  ultramicroscopy.  K.  Hoffmann  (Kolloid-Z., 
1938,  83,  9 — 13). — By  greatly  overloading  an  Osram 
high-pressuro  Hg  lamp  for  short  periods  (about  0*1 
sec.)  the  surfaco  brightness  can  be  increased  to 
>250,000  candles.  Experimental  arrangements  are 
described.  Since  this  source  is  brighter  than  the 
sun  and  richer  in  small  XX,  it  is  of  special  val.  for 
making  photo-ultramicrographs  of  liquid  sols  con¬ 
taining  small  particles  in  active  Brownian  movement, 
the  optimum  exposure  time  being  0*1  sec.  Photo¬ 
graphs  are  reproduced.  F.  L.  U. 

Micro-ref ractometer  of  simple  design.  A.  E. 
Edwards  and  C.  E.  Otto  (Ind.  Eng.  Chem.  [Anal.], 
1938,  10,  225 — 226). — Details  of  construction  are 
given.  The  instrument  requires  a  vol.  ~0*01  ml., 
and  gives  vals.  of  n  agreeing  with  those  given  by  a 
Pulfrich  refractometer  to  within  0*3%.  L.  S.  T. 

New  type  of  polarimeter.  H.  Tak6  (Sci.  Papers 
Inst.  Phys.  Chem.  Res.  Tokyo,  1938,  34,  391 — 398). — 
The  Nicol  prisms  of  the  ordinary  polarimeter  are 
replaced  by  Wollaston  double  prisms  of  quartz. 
Ordinary  and  extraordinary  rays  are  separated  by 
slits.  The  use  of  the  instrument  to  investigate  photo¬ 
elasticity  and  to  measure  optical  rotations  is  described. 

T.  H.  G. 

High  resolving  power  tenfold  thyratron 
counter.  D.  W.  Kerst  (Rev.  Sci.  Instr.,  1938,  9, 
131 — 133). — Tho  construction  and  calibration  of  a 
counter  having  a  resolving  time  of  0*0005  sec.  and 
using  one  pair  of  thyratrons  to  give  the  desired  scale 
factor  are  described.  N.  M.  B. 

Radial  expanding  cloud  chamber.  F.  Trey 
(Physikal.  Z.,  1938,  39,  343 — 344). — The  apparatus  is 
described.  A.  J.  M. 

Demonstration  electron  diffraction  tube .  J.  A. 
Darbyshire  (J.  Sci.  Instr.,  1938,  15,  138). — A 
sealed-off  cathode-ray  tube  has  been  constructed  to 
give  visible  electron  diffraction  patterns  at  7000  v. 

J.  A.  D. 

Dew-point  potentiometer  for  determining 
moisture  content  of  gases. — See  B.,  1938,  467. 

The  differential  dynamometer  as  an  instru¬ 
ment  for  conductometric  methods  of  analysis. 
I.  Design  and  calibration.  J.  D.  Parent  and 


XI 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


329 


C.  A.  Crowley.  II.  Operational  characteristics, 
technique,  and  use  with  certain  reactions.  J.  D. 
Parent  and  R.  J.  Melciiione  (Trans.  Electrochem. 
Soc.,  1938,  73,  Preprint  25,  353 — 365;  Preprint  26, 
367 — 378). — I.  The  a.c.  instrument  comprises  a 
crossed  moving- coil  system  and  a  pair  of  separately 
excited  field  coils.  The  two  moving  coils  are  respec¬ 
tively  coupled  to  a  variable  rheostat  and  through  a 
tapped  transformer  to  the  conductivity  cell.  The 
chief  use  of  the  instrument  is  in  following  the  course  of 
potentiometric  titrations. 

II.  The  direct-reading  instrument  is  particularly 
adaptable  to  the  conductometric  titration  of  solutions 
the  nature  of  which  renders  indicator  methods  un¬ 
reliable.  The  accuracy  normally  attainable  is  approx. 
1%.  J.  W  C. 

Investigation  of  the  lanthanum  amalgam  elec¬ 
trode  for  precise  electromotive  force  measure¬ 
ments.  W.  G.  Parks  and  R.  W.  Kingerley  (J. 
Physical  Chem.,  1938,  42,  483 — 496). — The  electrode 
potentials  of  saturated  La  amalgam  in  aq.  LaCl3  and 
La2(S04)3  and  in  solutions  of  LaCl3  in  EtOH,  measured 
against  a  Ag-AgCl  electrode,  are  irregular  owing  to 
changes  in  the  pn  of  the  solution  and  H2  overpotential. 
In  C5H5N  solutions  AgCl  was  dissolved  from  the 
reference  electrode  and  reacted  with  tho  Hg  of  the 
amalgam.  Hence  it  is  concluded  that  La  amalgams 
are  unsuitable  for  precise  o.m.f.  measurements. 

J.  W.  S. 

Glass  electrode.  (Mme.)  C.  Roy-Pochon  (Compt. 
rend.  XVII  Cong.  Chim.  Ind.,  1937,  445—447). — 
3  or  4  bulbs,  each  ~  3  cm.  in  diameter,  are  blown  in 
line  in  Corning  015  glass,  and  filled  with  the  reference 
solution.  Three  of  these  units  are  fitted  near  to  each 
other  in  the  vessel  containing  the  solution  under 
examination.  Tho  surface  of  the  electrode  is  thus 
increased,  and  the  resistance  reduced  to  1  or  2  MG. 
The  apparatus  required  for  measurement  can  then  be 
greatly  simplified.  L.  S.  T. 

Cathode-ray  oscillograph  applied  to  the  drop- 
.  ping  mercury  electrode.  L.  A.  Matheson  and 
N.  Nichols  (Trans.  Electrochem.  Soc.,  193S,  73,  Pre¬ 
print  32,  433 — 447). — Good  polarographic  curves  are 
obtained  on  the  cathode-ray  oscillograph  by  applying 
a  relatively  fast  and  rapidly  recurrent  voltage  sweep 
(30  voltage  sweeps  per  sec.  from  0  to  2*5  v.)  to  the 
dropping  Hg  cathode  (1  Hg  drop  per  voltage  sweep)  in 
a  solution.  The  sensitivity  is  almost  equal  to  that  of 
the  slower  Heyrovsky  polarograph ;  advantages  over 
the  polarograph  are  discussed.  E.  S.  H. 

Absolute  measurement  of  alternating  currents 
and  the  calibration  of  thermocouples  in  the  deci¬ 
meter-wave  range  up  to  500  megacycles  per 
second.  M.  J.  O.  Strutt  and  K.  S.  Knol  (Physica, 
1938,  5,  205 — 214). — An  apparatus  for  calibrating 
thermocouples  at  frequencies  >60  megacycles  per  sec., 
consisting  of  a  diode  voltmeter  measuring  the  a.c. 
voltage  developed  across  a  known  impedance,  is 
described.  Thermocouples  calibrated  with  d.c.  are 
accurate  within  2%  for  these  frequencies.  A  Scheibe 
hot-wire  gas  thermometer  for  use  at  frequencies  up  to 
500  megacycles  is  also  described  ;  specially  constructed 
d.c. -calibrated  thermocouples  are  accurate  to  within 
5%  at  500  megacycles.  A.  J.  E.  W. 


Measurements  of  small  photo-electric  currents 
by  photo-conductive  cells.  M.  Kato  and  C.  Asai 
(Bull.  Inst.  Phys.  Chem.  Res.  Japan,  1938, 17,  278 — 
285). — Photo-conductive  cells  have  certain  advantages 
over  Cs20  photo-emissive  cells,  e.g.,  in  infra-red  sensi¬ 
tivity.  Amplification  of  small  photo-currents  is 
considered,  and  a  suitable  amplifier  and  several 
photo-cells  are  described.  Various  uses  of  the  cells 
are  discussed.  T.  H.  G. 

Distance  recorder  for  firedamp  [in  mine  air]. 
— SeeB.,  1938,471. 

Apparatus  for  micro-analysis  of  gases.  T.  C. 
Sutton  (J.  Sci.  Instr.,  1938,  15,  133— 135).— An 
apparatus  applicable  to  samples  of  0*1  c.c.  to  0-3  c.c. 
at  n.t.p.,  and  enabling  all  the  reactions  of  macro¬ 
analysis  to  be  applied  to  micro-analysis,  is  described. 

J.  A.  D. 

Self-adjusting  burette.  L.  A.  Ynalvez  (Philip¬ 
pine  Agric.,  1937,  25,  865 — 866). — A  simple  form  of 
automatic  adjustment  of  the  zero  meniscus  is  described. 

A.  G.  P. 

Mechanised  gas  analysis  apparatus.  C.  F. 
Winchester  (Rev.  Sci.  Instr.,  1938,  9,  134 — 138). — 
Mechanical  devices  for  carrying  out  part  of  the  routine 
work  of  gas  analysis  normally  done  by  hand  are 
described.  Two  sets  each  of  C02  and  02  apparatus 
are  so  arranged  that  duplicate  determinations  can  be 
conducted  simultaneously.  N.  M.  B. 

Study  of  chemical  systems  by  measurement 
of  variations  of  weight  with  regularly  varying 
temperature.  M.  Guichard  (Ann.  Chim.,  1938, 
[xi],  9,  323 — 356). — Work  previously  published  (A., 
1925,  ii,  427,  559;  1934,  1058;  1935,  599)  is  sum¬ 
marised  and  discussed.  F.  L.  U. 

Appliance  for  filtration,  fractional  crystall¬ 
isation,  and  extraction  at  different  temperatures. 
A.  G.  Kulman  (J.  Appl.  Chem.  Russ.,  1938, 11,  557 — 
560). — Apparatus  is  described.  R.  T. 

Small  portable  air  compressor  for  laboratory 
use.  G.  F.  Flemons  (Ind.  Eng.  Chem.  [Anal.],  1938, 
10,  214).  L.  S.  T. 

Pump  for  circulation  of  gas.  G.  Arditti 
(Compt.  rend.  XVII  Cong.  Chim.  Ind.,  1937,  647 — 
648). — An  all-glass  apparatus  for  the  circulation  of 
gases  which  do  not  attack  Hg  is  described.  The  gas  is 
circulated  by  means  of  Hg  which,  in  turn,  is  operated 
by  a  piston.  L.  S.  T. 

Laboratory  gas  generator.  V.  S.  Tvertzin  (J. 
Appl.  Chem.  Russ.,  1938,  11,  555 — 556). — Apparatus 
for  generation  of  C2H4  from  EtOH,  which  is  dehydrated 
by  passing  over  kaolin  at  360 — 400°,  is  described. 

R.  T. 

Static  method  of  determining  vapour  pressure. 
G.  N.  Evetzki  (J.  Appl.  Chem.  Russ.,  1938, 11,  523 — 
527). — A  method  is  described.  R.  T. 

Pendulum  micro-manometer.  R.  Masek  (Z. 
Instrumkde.,  1938,  58,  121 — 122). — The  portable 
micro -manometer  described  comprises  a  relatively 
wide  reservoir  and  a  narrow  capillary  tube  of  uniform 
bore  bent  into  zig-zag  form  so  as  to  give  open -scale 
readings  over  the  ranges  0-0 — 1,  1 — 10,  10 — 20,  20 — 
40,  and  40 — 100  mm.  The  manometer  is  suspended 
in  a  metal  framework,  and  can  be  clamped  and  fitted 
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into  a  metal  carrying  case,  through  a  window  in  which 
observations  can  be  made.  The  instrument  is  suitable 
for  use  as  a  portable  flowmeter.  J.  W.  S. 

Determination  of  the  cross-section  of  molecules 
of  soluble  amphipathic  substances.  K.  S.  G.  Doss 
(Current  Sci.,  1938,  6,  446). — The  method  described 
gives  30  X  10“16  sq.  cm.  for  tho  approx,  cross-section 
of  benzopurpurin  10B.  L.  S.  T. 

Procedure  for  micro-fusions.  C.  van  Brunt 
(Ind.  Eng.  Chem.  [Anal.],  1938, 10, 224). — A  technique 
for  the  carbonate  fusion  of  0*1 -mg.  samples  without 
loss  by  creeping  employs  Pt  wire  and  ribbon.  The 
method  is  unsuitable  for  pyrosulphate  fusions. 

L.  S.  T. 

Reflux  bath  agitator  for  low-temperature 
fractional  distillation  analysis  columns.  J.  W. 
Tooke  (Ind.  Eng.  Chem.  [Anal.],  1938, 10,  214). 

L.  S.  T. 

Distillation  column.  E.  H.  Parke  (J.  Chem. 
Educ.,  1938, 15,  83).  L.  S.  T. 

Micro-separating  apparatus.  E.  Eabian 
(Mikrochim.  Acta,  1938,  2,  332), — The  micro-separat¬ 
ing  funnel  comprises  a  tube  with  its  lower  end  ter¬ 
minating  in  a  capillary  tube  (diameter  0  05 — 0T  mm.) 
which  is  bent  into  an  S-shape.  The  end  of  the  capil¬ 
lary  is  drawn  to  a  fine  jet.  Tho  upper  end  of  the  tube 
is  fitted  with  a  ground  jointed  cap,  through  which  air 
pressure  may  bo  applied  to  control  the  flow  of  liquid. 
No  tap  is  used  and  hence  losses  are  negligible. 

J.  W.  S. 

Determination  of  azeotropic  concentrations 
by  the  twin  pyknometers  method.  M.  Wojcie- 
chowski  (Nature,  1938, 141,  691).  L.  S.  T. 

Approximate  specific  gravity  determination. 
J.  G.  Waugh  (Ind.  Eng.  Chem.  [Anal.],  1938,  10, 
209 — 211). — The  method  involves  weighing  the  small 
object  and  determining  its  bouyancy  by  means  of  an 
apparatus  resembling  a  hydrometer.  For  objects 
weighing  3  to  15  g.  and  d  0*33  to  0*95  the  method  is 
accurate  to  0*01  unit.  L.  S.  T. 

Relative  surface  tension  measuring  device. 
F.  B.  Quinlan  (Rev.  Sci.  Instr.,  1938,  9,  140). — The 
improved  capillary  is  prepared  by  spacing  two  glass 
rods  or  tubes  with  a  wire  wrapping  around  one  of  them, 
fusing  the  ends  together,  and  removing  the  wire.  The 
capillary  is  strong,  easily  cleaned,  and  offers  an  easy 
control  of  temp,  of  the  capillary  column.  N.  M.  B. 

Apparatus  for  etching  Wollaston  wire.  B.  F. 
Boardman  (Rev.  Sci.  Instr.,  1938,  9,  139 — 140). — An 
arrangement  of  tubes  and  three-way  valves  allows  tho 
lower  soldered  end  of  the  wire  to  be  surrounded  by  a 
protective  liquid  (CC)4)  on  to  which  HN03  is  run. 
Filling  and  washing  can  be  carried  out  without  dis¬ 
turbing  the  wire  and  normal  difficulties  are  eliminated. 

N.  M.  B. 

Platinisation  of  Nichrome  and  Nichrome- 
palladium.  I.  Method  of  preparation  and  ap¬ 
plications.  M.  S.  Gerschenovitsch  and  N.  Z. 
Kotelkov  (J.  Appl.  Chem.  Russ.,  1938,  11,  253 — 
256). — Ni-Cr  wire  or  ribbon  is  oxidised  at  800°,  and 
covered  with  a  layer  of  tincture  consisting  of  1  g. 
of  PtCl2  or  PdCI2  in  3  ml.  of  EtOH,  10  ml.  of  a  satur¬ 
ated  solution  of  H3BO3  in  EtOH,  and  20  ml.  of  a 


1  :  1  turpentine-lavender  oil  mixture.  After  drying, 
the  wire  is  heated  at  800°,  and  the  operation  is  re¬ 
peated  2 — 3  times.  Tho  products  thus  obtained  are 
highly  active  and  stable  catalysts,  which  may  replace 
Pt-  or  Pd-asbestos,  -porcelain,  or  ~Si02,  Pt-  or  Pd- 
black,  or  smooth  Pt-  or  Pd-plated  wires.  R.  T. 

Automatic  dipping  mechanism  for  making 
built-up  films.  R.  W.  Mattoon  and  S.  Bernstein 
(Rev.  Sci.  Instr.,  1938,  9,  125 — 126). — The  adjustable 
motor- driven  mechanism  described  is  used  to  build  up 
films  of  1000  or  more  mol.  layers  of  Ba-Cu  stearate  by 
the  Langmuir-Blodgett  dipping  technique  (cf.  A., 

1937,  I,  458).  N.  M.  B. 

Laboratory  aids  for  analytical  work.  F.  von 
Viditz  (Mikrochem.  Acta,  1937,  2,  209 — 213). — A 
const. -level  device,  a  wash -bottle  which  limits  the 
amount  of  liquid  delivered,  a  soda-lime  tube,  and  a 
Jena  glass  indicator  bottle  which  minimises  indicator 
changes  due  to  alkali  content  of  the  glass  and  the 
action  of  light,  are  described  and  illustrated. 

C.  R.  H. 

Ammonia-synthesis  column  for  testing  of 
catalysts. — See  B.,  1938,  508. 

Apparatus  for  volumetric  determination  of 
carbon  in  ferrochromium  and  other  alloys. — See 
B.,  1938,  522. 

Sodium  press.  E.  H.  Parke  (J.  Chem.  Educ., 

1938,  15,  93). — Details  of  a  press  constructed  from 

steel  and  brass  arc  given.  L.  S.  T. 

Conversion  from  weight-  to  mol-fraction. 
J.  S.  Baker  (Chem.  Met.  Eng.,  1938,  45,  155). — A 
graphical  method  for  the  conversion  is  described. 

D.  K.  M. 

Gas  absorber.  P.  S.  Chen  (J.  Chem.  Educ., 
1938, 15,  145).  L.  S.  T. 

Method  of  research  on  the  kinetics  and  mechan¬ 
ism  of  decomposition  of  individual  hydrocarbons. 
A.  Dintzes  (J.  Gen.  Chem.  Russ.,  193S,  8,  190). — Gas 
passed  through  a  Cu  tube  immersed  in  molten  Pb 
attains  the  temp,  of  the  bath  more  rapidly  than  when  a 
glass  tube  is  used.  R.  T. 

Dispersive  liquids.  G.  Aiixer  (Compt.  rend., 
1938,  206,  903 — 904). — Supercooled  liquid  mixtures  of 
antipyrine  with  phenols  possess  high  dispersive  power 
(0*025 — 0*03)  with  low  vals.  of  (1*58 — 1*64),  and  a 
small  variation  of  n  with  temp. ;  they  are  transparent 
to  XX  <  3300 — 3600  a.  Ba  bromomercurate,  Li  iodo- 
plumbate,  and  K  iodobismuthate  possess  high  disper¬ 
sive  power  and  low  coeffs.  of  thermal  expansion,  and 
may  be  used  for  XX  •£  3800,  4800,  and  5800  a.,  respec¬ 
tively.  A.  J.  E.  W. 

[Laboratory]  experiment  on  heterogeneous 
equilibrium.  A.  A.  Vernon (J.  Chem.  Educ.,  1938, 
15,  88 — 89).— Details  of  the  method  for  determining 
the  phase  diagram  of  the  system  p-C6H.Me*NH2- 
a-Ci0H7-OH  are  given.  L.  S.  T. 

Vestium.  S.  Ple&niewicz  and  K.  Sarnecki 
(Przemysl  Chem.,  1938,  22,  88 — 92). — Vestium, 

described  by  Sniadecki  in  1808,  is  supposed  to  be 
identical  with  Ru.  R.  T. 

11  Nitre* 1  and  “natron.*’  F.  W.  Gibbs  (Ann. 
Sci.,  1938,  3,  213— 216).— Historical. 


XTTT 


GEOCHEMISTRY. 


331 


Geochemistry. 


Sulphur  dioxide  content  of  air  at  Boyce 
Thompson  Institute.  C.  Setterstrom  and  P.  W. 
Zimmerman  (Contr.  Boyce  Thompson  Inst.,  1938, 
9,  171 — 178). — For  the  year  Nov.  1913 — Nov.  1937 
the  average  S02  content,  including  zero  readings,  was 
0*033  p.p.m.  (max.  0*75  p.p.m.).  Author. 

Variations  in  the  amount  of  water  vapour  in 
the  air  in  the  neighbourhood  of  Shanghai.  P. 
Lejay  (Compt.  rend.,  1938,  206,  1065 — 1068). — 
Data,  based  on  measurements  of  the  transmission  of 
the  bands  at  XX  1*469,  IT  19,  and  0*933  in  the  solar 
spectrum,  are  recorded.  H.  J.  E. 

Measurements  on  the  radon  content  of  tap- 
water.  G.  J.  Sizoo  and  C.  P.  Koene  (Physica,  1938, 

5,  215 — 219). — With  the  apparatus  described  the  Rn 
is  boiled  out  from  the  H20,  and  transferred  to  one  of 
two  symmetrical  ionisation  chambers,  the  second  of 
which  provides  compensation  for  background  ionis¬ 
ation  ;  the  ionisation  produced  by  the  Rn  is  compared 
with  that  due  to  a  standard  source.  Rn  contents  of 
0*07 — 1*50  X  10~10  Curio  per  1.  have  been  observed  in 
15  samples  of  tap-H20  from  different  sources. 

A.  J.  E.  W. 

Physical  and  chemical  studies  in  lakes  of  the 
Prince  Albert  Park,  Saskatchewan.  D.  S.  Raw- 
son  (J.  Biol.  Board  Can.,  1936,  2,  227 — 284). — Data 
are  recorded.  Ch.  Abs.  (e) 

Pink  oil-well  waters  of  the  Ordzhonikidze  oil 
field.  N.  A.  Volodin  (Azer.  Neft.  Choz.,  1935,  No. 

6,  20 — 26). — Certain  wells  produce  pink  water,  the 
colour  of  which  is  due  to  S  bacteria.  Ch.  Abs.  (e) 

Oil-well  waters  of  Cheleken  Island.  S.  M. 
Ltsitschkin  (Neft,  1935,  6,  No.  19,  13 — 14). — 
Analytical  data  are  given.  Ch.  Abs.  (e) 

Hydrogen  sulphide  and  ferrous  sulphide  in 
the  bottom  deposits  of  the  brackish  water  lake 
Hamanako,  Sizuoka  Prefecture.  S.  Yoshimura 
and  T.  Wada  (Proc.  Imp.  Acad.  Tokyo,  1938,  14, 
115 — 120). — The  H2S  and  FeS  contents  of  the  mud 
collected  from  places  of  different  depths  have  been 
determined  and  correlated  with  the  H2S  or  02  content 
of  the  H20  at  the  same  level.  Explanations  of  the 
observed  variations  with  depth,  temp.,  and  with  the 
time  of  the  year  are  suggested  as  well  as  of  the  origin 
of  the  H2S.  T.  H.  G. 

Ecology  of  the  Tamar  estuary.  III.  Salinity 
and  temperature  conditions  in  the  lower  estuary. 
A.  Milne  (J.  Marine  Biol.  Assoc.,  1938,  22,  529 — 
542). — Data  showing  the  range  and  rate  of  fluctuation 
of  salinity  and  temp,  at  various  points  on  the  bed  of 
the  lower  Tamar  estuary  and  in  the  overlying  H20 
are  recorded.  L.  S.  T. 

Geochemistry  and  total  amount  of  sedi¬ 
ments.  P.  H.  Kuenen  (Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1938,  41,  302 — 303). — The  formation  of 
sediments  is  discussed.  The  total  amount  of 
weathered  sediments  is  estimated  at  8  X  108  cu.  km., 
and  the  sediment  from  other  causes  >2  x  108  cu. 
km.  The  rate  of  sedimentation  is  :  pre-Silurian  1 
cm.  in  5000  years;  later,  1  cm.  in  10,000  years; 


Globigerina  ooze  after  the  Tertiary,  1  cm.  in  5000 
years.  A.  J.  E.  W. 

Gas  evolution  in  the  Tian-schan  and  Pamirs 
(geochemical  characteristics).  N.  Prokopenko 
(Abh.  Pamir  Expedition  1930,  Akad.  Wiss.  Leningrad, 
1932,  1,  15 — 35). — Analytical  data  for  four  types  of 
gases  recognised  are  recorded.  Ch.  Abs.  (e) 

Present  trends  in  mineralogy.  C.  Palache 
(Bull.  Geol.  Soc.  Amer.,  1938,  49,  447 — 460). 

L.  S.  T. 

Leightonite,  a  new  sulphate  of  copper  from 
Chile.  C.  Palache  (Amer.  Min.,  1938,  23,  34 — 37). 
— Leightonite  (I),  Cu0,2Ca0,K20,4S03,2H20,  tri¬ 
clinic,  pseudo-orthorhombic,  a  :  b  :  c  0*7043  :  1  :  0*4578, 
a,  p,  y  near  90°,  hardness  3,  d  2*95,  nx  1*578,  n ^  1*587, 
nz  1*595,  all  Tr0*002,  occurs  in  palo  blue  prismatic 
crystals  and  in  fibres  filling  cross-fibre  veins  at 
Chuquicamata.  Chemical  analyses  are  recorded. 
The  chief  associates  are  atacamite  and  krohnkite,  but 
never  antlerite.  (I)  was  formed  only  under  con¬ 
ditions  of  low  acidity.  L.  S.  T. 

Oxidised  copper  ores  of  the  United  Verde 
Extension  mine.  G.  M.  Schwartz  (Econ.  GeoL, 
1938,  33,  21 — 33).—' The  ores  of  this  deposit  show  an 
unusual  amount  of  oxidation  and  secondary  enrich¬ 
ment.  The  ore  minerals  and  their  paragenesis  are 
described  in  detail.  L.  S.  T. 

Antofagastite  and  bandylite,  two  new  copper 
minerals  from  Chile.  C.  Palache  and  W.  F. 
Foshag  (Amer.  Min.,  1938,  23,  85—90). — Antofagast¬ 
ite  (I),  2[CuC12,2H20],  orthorhombic  dipyramidal, 
space-group  Pbmn ,  a0  7*38,  60  8*04,  c0  3*72  a.,  hardness 
2*5,  d  2*4,  vitreous  lustre,  bluish-green,  to  1*646, 
p  1*685,  y  1*745,  occurs  in  Calama,  Antofagasta, 
Chile,  as  a  crust  on  the  surface  of  rock  and  quartz, 
with  bandylite  and  atacamite  (II).  Bandylite  (III), 
CuB204,CuCl2,4H20,  tetragonal  holohedral,  space- 
group  P4cjnmm ,  cr0  6*13,  c0  5*54  a.,  thick  tabular,  deep 
blue  crystals,  hardness  2*5,  d  2*810,  co  1*692,  e  1*640, 
occurs  in  Calama,  with  (I)  and  (II)  as  a  crust  on  rock 
joints.  (HI)  is  decomposed  by  H20  leaving  Cu 
borate  as  a  residue.  Chemical  analyses  of  (I)  and 
(III)  are  recorded.  L.  S.  T. 

Yttrialite  from  Iisaka,  Japan.  S.  Hata  (Sci. 
Papers  Inst.  Phys.  Chem.  Res.  Tokyo,  1938,  34, 
455 — 459). — The  olive-green  mineral,  d  4*31  (analysis  : 
MgO  0*56,  CaO  0*90,  MnO  0*39,  PbO  0*10,  FeO  2*77, 
A1203  1*91,  Ce  earths  6*42,  Y  earths  44*70,  Ti02  0*05, 
Zr02  0*53,  Th02  5*25,  U02  3*72,  Si02  29*91,  H20-f 
0*72,  H20-  0*45,  C02  0*50,  F  nil),  is  a  Y  diorthosilicate, 
Y2Si207,  with  the  Y  partly  replaced  by  Fe,  Ca,  Th, 
and  U.  Its  ago  is  131  X  106  years.  T.  H.  G. 

Japanese  thorogummite  and  its  parent 
mineral.  S.  Iimori  and  S.  Hata  (Sci.  Papers  Inst. 
Phys.  Chem.  Res.  Tokyo,  1938,  34,  447— -454). — A 
mineral,  Si02  21*10,  P205  1*77,  (Nb,Ta)205  0*40,  Th02 
25*05,  Y  earths  12*19,  Ce  earths  0*57,  U02  7*91,  Zr02 
4*78,  Fe20,  8*67,  AL>03  2*22,  BeO  0-40,  CaO  0-95, 
MnO  0*35,  (As,Sb)2O3"0*32,  H20  10*80,  C02  3*01,  PbO 
trace,  approx,  formula  (Th}U,Y,Fe)02_1-5,Si02,2H20, 
is  described;  it  is  considered  to  be  a  thorogummite. 
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Its  radioactivity  is  6  times  that  of  Indian  monazitc. 
Enclosed  in  the  thorogummite  samples  are  cores  of 
yttrialite  and  other  minerals,  the  compositions  of 
which  change  progressively.  Hence  it  appears  that 
yttrialite  is  the  parent  mineral  of  thorogummite. 


T.  H.  G. 


Primary  peridotite  magma.  H.  H.  Hess  (Amer. 
J.  Sci.,  1938,  [v],  35,  321 — 344). — Field  evidence 
showing  that  certain  ultramafic  rocks  are  the  product 
of  an  ultramafic  magma  is  presented.  The  origin  of 
this  magma  is  discussed.  Such  a  magma  is  not 
incompatible  with  present  knowledge  of  the  system 
MgO-F eO-SiO,> .  Numerous  analvses  arc  given. 

L.  S.  T. 

Quartz  monzonite  and  related  rocks  of  the 
Libby  Quadrangle,  Montana,  and  the  effects  on 
them  of  deuteric  processes.  R.  Gibson,  I.  Camp¬ 
bell,  and  W.  F.  Jenks  (Amer.  J.  Sci.,  1938,  [v],  35, 
345 — 369). — The  rocks  described  are  mainly  stocks 
intrusive  into  sedimentary  formations  of  the  Belt 
series  in  N.W.  Montana.  The  chemical  analysis  of 
the  principal  stock,  a  quartz  monzonite  on  Dry 
Creek,  is  recorded.  Contact  metamorphism  and 
deuteric  effects  are  described.  L.  S.  T. 


Occurrence  of  cristobalite  in  a  sedimentary 
rock.  D.  S.  Beljankin  and  V.  P.  Petrov  (Amer. 
Min.,  1938,  23,  153 — 155). — An  argillaceous  sand¬ 
stone  from  Nomanevi,  Western  Georgia,  contains  a 
considerable  amount  of  cristobalite  together  with 
quartz.  The  mode  of  occurrence  indicates  its  secondary 
origin  by  means  of  a  gradual  cristobalitisation  of  the 
primarv  quartz  grains,  a  possibility  that  is  discussed. 

L.  S.  T. 

Gneiss  and  granites  containing  cordierite  in 
the  French  Massif  Central.  H.  Longchambon 
(Compt.  rend.,  1938,  206,  84G — 849). — The  relation 
of  the  deposits  to  neighbouring  regions  of  granite  and 
of  gneiss  containing  sillimanite  is  discussed. 

A.  J.  E.  W. 

Genesis  of  the  Quercy  phosphorites.  B.  GkzE 
(Compt.  rend.,  1938,  206,  759 — 761). — The  nature  and 
origin  of  the  deposits  are  discussed.  A.  J.  E.  W. 

Multiplicity  of  sulphide  minerals  and  its 
causes.  R.  Schenck  (Compt.  rend.  XVII  Cong. 
Chim.  Ind.,  1937,  619— 629).— The  action  of  H2  at 
const,  temp,  in  the  range  400 — 510°  on  mixtures  of 
Bi2S3  +  Sb2S3,  Ag2S  +  Cu2S,  Ag2S  +  PbS,  Bi2S3  + 
Ag2S,  Ag2S  +  BaS,  Sb2S3  +  Cu2S  in  different  propor¬ 
tions  has  been  investigated,  and  the  equilibria 
determined  by  a  modification  of  Pelabon’s  method 
(A.,  1902,  ii,  253).  The  fractional  desulphuration  has 
revealed  new  condensed  phases,  either  as  complex 
combinations  of  the  sulphides  or  as  isomorphous 
mixtures.  Many  of  these  phases  exist  as  minerals 
in  nature.  The  multiplicity  of  these  sulphide 
minerals  is  explained  by  chemical  forces  which  have 
the  nature  of  intermetallic  forces ;  there  is  a  strong 
analogy  between  certain  of  these  sulphides  and 
metallic  alloys.  The  action  of  H2  on  the  system 
Sb2S3-Ag2S  has  given,  besides  the  known  phases,  a 
new  compound,  Ag2Sb4S4,  which  can  form  mixed 
crystals  with  Ag.  L.  S.  T. 

Iodine  and  bromine  content  of  Solikhamsk 
carnallite,  sylvinite,  sylvine,  and  halite.  S.  K. 


Tschirkov  (Kalii,  1937,  No.  9,  21 — 28). — The 
relationship  between  the  I  and  Br  contents  of  sylvine 
and  of  halite  in  sylvinite  is  expressed  by  empirical 
mathematical  equations.  The  distribution  of  Br  in 
carnallite  seams  varies,  but  increases  with  tho  purity 
of  the  mineral.  The  quantity  of  Br  present  depends 
on  the  sequence  of  the  carnallite  layers.  A  curve  is 
given  showing  tho  variation  with  depth  of  the  Br 
content  (0-15 — 0*25%)  of  Solikhamsk  carnal lites. 
With  sylvinites  the  Br  present  increases  with  the 
sylvine  content  and  falls  progressively  with  tho 
depth  of  the  deposit.  D.  G. 

Diffusion  of  iodine  ions  in  the  crystal  structure 
of  sylvine.  S.  K.  Tschirkov  (Kalii,  1937,  No.  10, 
35 — 38). — Tho  distribution  of  I'  in  a  mass  of  sylvine 
crj'stals  extracted  from  sylvinite  is  uneven,  the  [I'] 
increasing  continuously  from  the  centres  of  the  crystals 
to  the  periphery.  Apparently  no  diffusion  of  ions 
takes  place  in  the  crystal  structure  of  an  isomorphous 
mixture  if  the  components  of  the  latter  have  a  crystal 
structure  similar  to  that  of  NaCl.  D.  G. 

Nitrate-free  salt  rocks  from  a  Chilean  salt-pan. 
W.  Wetzel  (Chem.  Erde,  1938,  11,  448 — 456). — 
Material  from  the  Tarapaca  desert  consists  of  NaCl 
and  sulphates  (glauberite,  thenardite,  blodite,  etc.). 
Tho  suggestion  is  that  these  wero  deposited  before 
the  nitrates  of  the  same  region.  L.  J.  S. 

Analyses  of  rocks  and  minerals  from  the 
laboratory  of  the  U.S.  Geological  Survey,  1914 — 
1936.  R.  C.  Wells  (U.S.  Geol.  Survey,  1937,  Bull. 
878,  pp.  134).  L.  S.  T. 

Economic  geology  of  the  northern  Punjab, 
with  notes  on  adjoining  portions  of  the  N.-W. 
Frontier  Province.  E.  R.  Gee  (Trans.  Min.  Geol. 
Met.  Inst.  India,  1938,  33,  263 — 354). — The  occur¬ 
rence,  production,  analyses,  etc.  of  minerals  of 
economic  importance  are  described.  L.  S.  T. 

Recent  mineral  developments  in  the  Copper 
River  region,  Alaska.  F.  H.  Moffit  (U.S.  Geol. 
Survey  1937,  Bull.  880-b,  97 — 107). — Production  of 
Au  from  veins  in  tho  Bremner  River  Valley  and  the 
Nabesna  mino,  and  placer  operations  in  the  Chisto- 
china  district  and  in  Ahtell  Creek  are  described. 

L.  S.  T. 

Mineralogy  of  the  granite-pegmatite  along  the 
river  Lailjak.  B.  Gavrusevitsch  (Abh.  Pamir 
Expedition  1930,  Petrol.  Min.  Akad.  Wiss.  Leningrad, 
1932,  4,  131 — 143). — The  pegmatites  are  characterised 
by  felspars,  quartz,  bio  tit  c,  muscovite,  lepidolite, 
gilbert itc,  almandite,  tourmaline,  pyrite,  andalusite, 
dumortierite,  and  beryl  (13-74%  BeO).  Ch.  Abs.  (c) 

Geochemical-genetic  types  of  pegmatite  of  the 
“  Rechtsufers  M  (Pravobereschje)  in  the  Ukraine. 
B.  Gavrusevitsch  (Trav.  Inst.  Lomonoss.  Geochem. 
Acad.  Sci.  Leningrad,  1933, 2, 23 — 69).  Ch.  Abs.  (e) 

New  rare  metal  deposits  in  NJS.  Kazakstan. 
I.  Jagovkin  and  V.  Gruza  (Probl.  Soviet  Geol., 
Moscow,  1934,  9,  62 — 72). — Quartz  veins  containing 
wolframite,  scheelite,  arscnop}rrite,  molybdenite,  and 
Au  accompany  granite  intrusions.  Ch.  Abs.  (e) 

Genesis  of  secondary  mica  in  N.  Karelia.  S. 
Kurbatov  (Trav.  Inst.  Lomonoss.  Geochem.  Acad. 
Sci.  Leningrad,  1933,  2,  89 — 101). — Secondary  mica  is 
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formed  by  the  action  of  hydrothermal  solutions  rich 
in  K20  on  plagioclase.  The  approx,  formula  of  the 
secondary  mica  is  K20,4Al203,8Si02,3H20. 

Ch.  Abs.  (e) 

Olivine  fourchites  from  Raymond  Fosdick 
Mountains,  Antarctica.  C.  N.  Fencer  (Bull. 
Geol.  Soc.  Amer.,  1938,  49,  367 — 400). — The  actual 
course  of  crystallisation  of  the  magma  has  been 
compared  with  that  indicated  by  the  theory  of 
crystal  fractionation,  from  chemical  analyses  (re¬ 
corded)  of  the  groundmass,  the  phenocrysts  from  the 
groundmass,  and  the  constituent  minerals  of  each, 
which  in  the  case  of  these  particular  rocks  have  been 
able  to  bo  separated.  The  mineralogical  make-up, 
structure,  and  texture  of  the  specimens,  which 
represent  surface  flows  of  basic  lavas,  together  with 
fragmental  tuffs,  are  described.  The  groundmass, 
freed  from  phenocrysts,  has  an  ultrabasic  composition, 
which  leads  to  the  conclusion  that,  contrary  to 
inferences  reached  in  the  theory  of  crystal  fraction¬ 
ation,  wholly  liquid  magmas  of  ultrabasic  composition 
exist.  In  passing  from  phenocrystic  pyroxene  to 
groundmass  pyroxene  there  is  a  decrease  of  Si02  and 
MgO,  large  increases  of  A1203  and  CaO,  and  a 
moderate  increase  of  Ee  oxides.  These  results  are 
not  in  accord  with  those  deduced  from  experimental 
work  on  silicate  systems,  the  conditions  of  which  are 
comparatively  too  simple  to  be  applied  to  conditions 
obtaining  in  natural  magmas.  L.  S.  T. 

Introduction  of  potash  during  regional  meta¬ 
morphism  in  W.  New  Hampshire.  M.  Billings 
(Bull.  Geol.  Soc.  Amer.,  1938,  49,  289— 301).— Field 
observations  and  the  chemical  analyses  recorded  show 
that  argillaceous  sediments  in  this  locality  first 
recryst..  to  sillimanito  schists  without  significant 
change  in  chemical  composition,  except  loss  of  H20. 
In  a  later,  metasomatic  phase,  K20  was  introduced, 
with  a  consequent  increase  in  the  KjO-AlgC^  ratio. 
The  chemical  changes  in  this  area  are  less  extensive 
than,  and  differ  in  certain  respects  from,  similar 
‘changes  in  the  Stavanger  region  of  Norway  and  in 
Dutchess  Co.,  New  York.  L.  S.  T. 

New  exposures  of  Ordovician  bentonite  in 
S.W.  Virginia.  R.  L.  Bates  (Science,  1938,  87, 
300). — Beds  have  been  exposed  at  Turkey  Cove,  Lee 
County,  Virginia.  L.  S.  T. 

Gold  in  the  N.-W.  Frontier  Province.  A.  L. 
Coulson  (Trans.  Min.  Geoi.  Met.  Inst.  India,  1937, 
33,  191 — 206). — Au  washing  operations  with  Indus 
sands  and  gravels  in  the  Peshawar  and  Mardan 
districts  and  in  Chitral  are  described  and  discussed. 
Sources  of  the  Au  are  also  discussed.  L.  S.  T. 

Late  gold  and  some  of  its  implications.  J.  B. 
Mawdsley  (Econ.  Geol.,  1938,  33,  194 — 210). — 
Examples  of  the  late  deposition  of  Au  in  Canadian 
deposits  are  described,  and  it  is  shown  that,  in  some  ' 
cases,  deposition  is  much  later  than,  and  not  closely 
related  to,  the  associated  minerals.  The  general 
tendency  of  valuable  Au  ore  to  occur  in  shoots  within 
a  vein  can  be  explained  by  assuming  that  it  is  later 
than  the  bulk  of  the  vein  minerals  and  that  its  localis¬ 
ation  is  duo  to  its  following  channels  formed  by  late 
stresses  after  consolidation  of  the  bulk  of  the  vein. 
The  Au  may  have  its  origin  in  liquid  solutions  derived 


directly  from  the  magma  residuum  after  long 
crystallisation.  L.  S.  T. 

Vein-filling  at  Nevada  City,  California.  W.  D. 
Johnston,  jun.  (Bull.  Geol.  Soo.  Amer.,  1938,  49, 
23 — 33). — Complex  veins  in  which  deposition  of 
quartz  has  alternated  with  movements  of  the  vein 
walls  are  described.  The  four  types  of  quartz 
structure  are  described  and  illustrated.  The  sulphide 
minerals  present  are  enumerated.  Altaitc  was  the 
only  telluridc  identified.  L.  S.  T. 

Weathering  of  Taunus  quartzite.  R.  Melville 
(Chem.  Erde,  1938, 11,  498—524). — Chemical  analyses 
are  given  of  the  quartzite  (Si02  92-66 — 98*16%)  and 
derived  sands  and  clay  from  several  localities  in  the 
Taunus  Mts.,  and  of  the  portions  sol.  in  HCL 

L.  J.  S. 

Laramide  igneous  sequence  and  differentiation 
in  the  Front  Range,  Colorado.  T.  S.  Lovering 
and  E.  N.  Goddard  (Bull.  Geol.  Soc.  Amer.,  1938, 
49,  35 — 68). — The  general  character  and  age  relations 
of  the  Laramide  igneous  rocks  are  discussed.  The 
magmatic  differentiation  of  the  porphyries  is  dealt 
with  on  physico-chemical  lines.  L.  S.  T. 

New  Zealand  ironsand  in  relation  to  overseas 
deposits  of  titaniferous  magnetite.  A.  W.  Wylie 
(New  Zealand  J.  Sci.  Tech.,  1938,  19,  572 — 584). — 
The  composition  of  titaniferous  Fe  ores  occurring  in 
New  Zealand  is  compared  with  those  from  various 
parts  of  the  world.  The  extraction  of  V  and  Ti  from 
such  ores  is  described.  A.  G.  P. 


Mineral  resources  of  the  region  around 
Boulder  Dam.  D.  F.  Hewett,  E.  Callagan, 
B.  N.  Moore,  T.  B.  Nolan,  W.  W.  Rubey,  and  W.  T. 
Schaller  (U.S.  Geol.  Survey,  1936,  Bull.  871,  197 
pp.). — A  summary  of  non-ferrous  metal  deposits 
(Au,  Ag,  Cu,  Pb,  and  Zn) ;  ferrous  metal  deposits  of 
Fe  ore,  Mn,  Co  and  Ni,  Mo,  W,  and  V ;  non-metalli- 
ferous  resources,  including  salines*,  borates,  magne¬ 
site*,  brucite,  alunite*,  alum,  S,  barytes,  celestite* 
and  strontianite,  and  beryl ;  constructional  materials 
such  as  limestone,  dolomite*,  cement  rock,  and 
gypsum*  ;  refractory  and  ceramic  materials  ;  fuels ;  and 
water.  Analyses  are  recorded  for  minerals  marked  *. 

L.  S.  T. 


Geology  and  mineral  resources  of  the  Butler 
and  Zelienople  Quadrangles,  Pennsylvania.  G.  B. 

Richardson  (U.S.  Geol.  Survey,  1936,  Bull.  873, 


93  pp.). — Stratigraphy  and  structure  of  the  rocks,  the 
coal  (analyses  given),  oil  and  gas,  shale  and  clay, 
sandstone,  and  limestone  resources  are  described. 
Analyses  of  ground-H20  and  petroleum  are  recorded. 

.  *  /  L.  S.  T. 

Non-metallic  mineral  resources  of  eastern 
Oregon.  B.  N.  Moore  (U.S.  Geol.  Survey,  1937, 
Bull.  875,  180  pp.). — The  amphibole  asbestos  deposit 
on  Pine  Creek,  Baker  Co.,  and  numerous  deposits  of 
diatomite,  limestone,  and  pumice  are  described. 

L.  S.  T. 


Geology  and  mineral  resources  of  the  Baker 
Quadrangle,  Oregon.  J:  Gilldly  (U.S.  Geol. 
Survey,  1937,  Bull.  879,  119  pp.); — Numerous  rocks, 
and  the  mineral  resources  of  the  area,  which  include 
deposits  of  Au,  Ag,  Cu,  Mn,  W,  asbestos,  coal,  diatom¬ 
ite,  and  building  stone,  are  described.  L.  S.  T. 
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Regularities  and  anomalies  in  idocrase  and 
some  other  lime  silicates.  R.  Gadeke  (Chem. 
Erde,  1938,  11,  592—636). — New  chemical  analyses 
(19  in  all)  with  optical  data  and  p  are  given  of  idocrase 
(both  normal  and  optically  anomalous),  prehnite, 
axinite,  and  garnet,  and  many  others  are  tabulated 
from  the  literature.  The  results  are  plotted  to  show 
the  variation  of  the  physical  characters  with  replace¬ 
ments  Al-Fem,  Si-Ti,  H20-F,  Mg-Fe11,  Fe^Mn, 
Ca-Mn,  and  Ca-Na.  L.  J.  S. 

Colouring  of  artificial  and  natural  apatites. 

J.  Hoffmann  (Chem.  Erde,  1938,  11,  552 — 575). — 
Fem  and  Fe11  together  produce  a  green  colour; 
Mn  green  or  blue  (not  red).  Some  other  colours  are 
due  to  rare  earths  (cerapatite).  Changes  in  colour 
produced  by  heat,  light,  and  various  radiations  are 
described.  L.  J.  S. 

Influence  of  rare  earths  and  other  constituents 
on  the  physical-optical  properties  of  the  epidote 
group.  H.  G.  Tempel  (Chem,  Erde,  1938,  11, 
525 — 551). — Several  new  chemical  analyses  and 
optical  data,  of  epidote  and  orthite  from  various 
localities  are  given,  and  some  earlier  results  are 
tabulated  and  plotted.  In  epidote  there  is  a  linear 
increase  in  ny  birefringence,  and  p  with  increasing  Fe. 
In  orthite,  n  and  p  increase,  but  less  regularly,  with 
increasing  Fe  and  rare  earths,  and  decrease  with 
increasing  H20.  L.  J.  S. 

Icelandic  rocks,  H.  J.  Hoppe  (Chem.  Erde, 
1938,  11,  457 — 479). — Petrographical  descriptions 
with  chemical  analyses  of  basalts,  tuffs,  and  obsidian 
collected  in  1910  from  the  central  part  of  Iceland  are 
given.  L.  J.  S. 

Upper  Cretaceous  volcanicity  in  eastern  Bul¬ 
garia.  K.  H.  Scheumann  and  A.  Schuller  (Tsch. 
Min.  Petr.  Mitt.,  1938,  50,  29—80). — Petrographical 
descriptions  are  given  of  rocks  ranging  from  pyroxene- 
andesites  to  trachytes  and  latites.  As  all  material 
collected  is  much  propylitised,  no  chemical  analyses 
were  made.  L.  J.  S. 

Tafoni-weathering  phenomenon.  Petrographic 
contributions  to  the  elucidation  of  Taf  oni 
problems.  I.  Kvelberg  (Latvij.  Univ.  Raksti, 
1938,  4,  129 — 370). — Numerous  examples  of  a  unique 
type  of  weathering,  known  as  tafoni-weathering, 
occurring  in  Corsican  granites,  are  described  and 
discussed.  The  weathering  is  due  not  to  chemical 
changes,  but  mainly  to  physical  causes  such  as  alter¬ 
ations  in  val.  arising  from  temp,  fluctuations. 

L.  S.  T. 

Weathering  of  igneous  rocks.  V.  Clay  from 
basalt  beds.  M.  Hakada  (J.  Agric.  Chem.  Soc. 
Japan,  1938,  14,  450— 458;  cf.  A.,  1937,  I,  538).— 
Analytical  data  for  the  clays  (<0  002  mm.)  from 
olivine  basalt  in  Tottori  and  from  nepheline  and 
trachybasalt  in  Limane  together  with  data  for  the 
HCl  and  H2S04  extracts  are  given.  77 — 90%  of  the 
total  Fe203  or  96—100%  of  the  Fe203  sol.  in  HCl  is 
present  in  the  free  form.  Si02  is  for  the  most  part 
united  with  A1203.  Clay  from  the  upper  earth  is 
poorer  in  halloysite  and  richer  in  kaolin  than  that 
from  lower  earth.  In  comparison  with  fine  earth 
(<2  mm.)  clay  from  olivine  basalt  contains  more 


kaolin,  and  that  from  nepheline  basalt  more  halloysite. 
The  ratio  limonite-Fe203  :  ha3inatite-Fe203  for  clay  is 
>  for  fine  soil.  J.  N.  A. 

Clay  mineral  (dickite)  from  Schmiedef eld , 
Thuringia.  H.  Jung  (Chem.  Erde,  1938,  11, 
445 — 447). — Analysis  of  a  compact  white  crust  on 
Fc  ore  agrees  with  Al203,2Si02,2H20  ;  p  2-600.  The 
optical  characters  are  not  distinctive,  but  the  low  loss 
of  H20  (2-14%)  at  500°  and  the  Y-ray  pattern  suggest 
dickite  rather  than  kaolinito  or  nacrite.  L.  J.  S. 

Estonian  blue  clay.  W.  Pralow  (Chem.  Erde, 
1938,  11,  480 — 497). — This  is  the  oldest  known  clay 
(pre- Cambrian  to  Lower  Cambrian).  Mechanical  and 
chemical  analyses  with  microscopical  and  Y-ray 
examination  show  it  to  consist  of  quartz,  mica, 
montmorillonite,  limonite,  etc.  The  blue  and  green 
colour  is  attributed  to  pyrite  (0-05 — 1*53%)  and 
glauconite.  L.  J.  S. 

Geochemistry  of  the  petroleum  deposits  of 
Forstort  Brand  at  Nienhagen,  Hannover-  F.  E. 
Kxingner  (Kali,  1938,  32,  71 — 72). — The  natural  gas 
contains  olefines  0*3 — 4*3,  C2H6  etc.  2-2 — 17*1, 
CH4  69*4—96*12,  N2  1*07 — 4*2%,  and,  in  two  analyses, 
traces  of  He.  Analyses  of  the  .  petroleum  are 
represented  on  a  triangular  diagram.  The  brine- 
H20  is  poor  in  03  and  contains  150  to  190  g.  of  salts 
per  L,  with  0  02  g.  of  I  per  kg.  of  residue.  L.  S.  T. 

Origins  of  petroleums  ;  chemical  and  geo¬ 
chemical  aspects.  B.  T.  Brooks  (Bull.  Amer. 
Soc.  Petroleum  Geol.,  1936,  20,  280 — 300). — A  dis¬ 
cussion.  Ch.  Abs.  (e) 

Proportion  of  organic  matter  converted  into 
oil  in  Santa  Fe  Springs  field,  California.  P.  D. 
Trask  (Bull.  Amer.  Assoc.  Petroleum  Geol.,  1936, 
20,  245 — 257). — The  oil  is  equiv.  to  a  1*8%  yield  of 
the  org.  content  of  the  prism  of  sediments  from  which 
the  oil  is  probably  derived.  Ch.  Abs.  (e) 

Eska  Creek  coal  deposits,  Matanuska  Valley, 
Alaska.  R.  Tuck  (U.S.  Geol.  Survey,  1937,  Bull. 
880-1),  185 — 211). — General  occurrence  of  the  deposits, 
character  and  analyses  of  the  coal,  mining  operations, 
and  coal  exposures  are  described.  L.  S.  T. 

Geology  and  fuel  resources  of  the  southern 
part  of  the  Oklahoma  coal  field.  II.  The 
Lehigh  district,  Coal,  Atoka,  and  Pittsburg 
counties.  M.  M.  Knechtel  (U.S.  Geol.  Survey, 

1937,  Bull.,  874-b,  91 — 149). — The  occurrence  of 

coal,  analyses,  and  mining  are  described,  and  data 
concerning  wells  drilled  for  oil  and  gas  in  the  Lehigh 
district  are  included.  L.  S.  T. 

Coal  deposits  of  Pike  County,  Kentucky. 
C.  B.  Hunt,  G.  H.  Briggs,  jun.,  A.  C.  Munyan,  and 
G.  R.  Wesley  (U.S.  Geol.  Survey,  1937,  Bull.  876, 
92  pp.j. — Coal  beds  are  described  and  analyses  are 
recorded.  L.  S.  T. 

Thioelaterite.  B.  L.  Dunicz  (Chem.  Erde, 

1938,  11,  576—589). — A  variety  of  elaterite  with 

combined  S  from  Bolivia  contains  C  82-27,  H  12*35, 
N  +  0  1*69,  S  2*96,  ash  0*73%;  p  0*989.  Analyses 
are  also  given  of  the  distillate,  and  portions  extracted 
by  various  solvents.  L.  J.  S. 
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Sodium  in  the  high  atmosphere.  It.  Bernard 
{Nature,  1938,  141,  788).-— Photographs  of  twilight 
spectra  and  the  night  sky  spectrurn,  and  interference 
photographs  of  the  .yellow  radiation,  prpve^  the 
existence  of  Na  in  the  high  atm.  .m  .  L.S.T.  ? 

Intensities  i  and  displacements  » of  interstellar 
lines.  P.  W.  Merrill  and  Rl  F.  Sanford  (Astro¬ 
phys;  J.,  1938,  87,' 118— ^132). — The  intensity  ratio 
of  the  D2  line  of  Na  to  the  if  line  of  Ca  is  approx.  1*6, 
which  indicates  approx,  three  times  as  many  atoms 
of  singly,  ionised  Ca  as  of  neutral  Na.  L.S.T. 

Nuclear  moment  of  aluminium.  M.  Heyden 
and  R.  Ritschl  (Z.  Physik,  1938,  108,  739— 747).— 
Hyperfine  structure  measurements  of  some  lines  in 
the  spark  emission  spectrum  (A1  n)  give  the  nuclear 
spin  of  A1  as  5/2,:and  the  magnetic  moment  3*7 1:0*3 
nuclear  magnetons  (cf.  A.,  1937,  I,, 485).  L.  G.  G. 

Predissociation  of  sulphur.'  Wi  Lochte-HoLt- 
oreven  (Z. -Physik,  1938,  109,  147— 149).— A -reply 
to  OlssonV  remarks  on  the  effect  of  pressure  on  the 
predissociation  region  (cf.  A.,  1938,  I,  107). 

•  .  ,  /  /  .  ,  •  ,  tt  r\  /~i 

.  *  JnL.  G.  vjr. 

Predissociation  of  sulphur.  E.  Olsson  (Z. 

.  Physik,  1938,  109,  149 ;  cf.  preceding  abstract). — 
Further  discussion  of  the  matter.  H.  C.  G. 

I  ii,  I  I,  and  Cl  ii  spectra;  K.  Murakawa  (Z. 
Physik,  1938,  109,  162— 174).— Identification  and 
classification  of  the  term  schemes  of  I  H,  I  I,  and 
Cl  n  are  given.  *  v-  L.  G;;G. 

Hyperfine  structure,  Zeeman  effect,  and  iso¬ 
tope  shift  in  the  resonance  lines  of  potassium. 
I).  A.  Jackson  and  H.  Kuhn  (Proc.  Roy.  Soc.,  1938, 
A,  165,  303-312).- — The  intensity  ratio  of  the  com¬ 
ponents  of  the  resonance  lines  of  S0K  was  measured 
by  the  method  of  absorption  in  an  at.  beam.  The 
observed  val.  1*45  agrees  with  that  required  by  the 
spin,  3/2,  if  allowance  is  made  for  overlapping  by  the 
lines  of  the  rarer  isotope  41.  The  long-X  component 
is  the  stronger,^  showing  that  the  nuclear  magnetic 
moment  of  39K  is  positive.  By  use  of  three  at. 
beams  in  series  the  lines  of  4 iR  were  resolved  ;  its 
magnetic  moment  is  also  positive.  The  Zeeman 
effect  was  investigated  and  the  observed  positions 
of  the  lines  were  found  to  bo  in  close  agreement  with 
those  required  by  quantum  theory.  G.  D.  P. 

Measurement  of  spectral  intensities  by  com¬ 
parison  with  total  radiation.  T.  N.  Panay  (Ann. 
Physique,  1938,  [xi],  9,  408 — 476). — The  construction 
of  an  emitter  of  total  radiation  (a  black  body  con¬ 
sisting  of  an  electrically  heated  C  tube  in  an  atm. 
of  A)  for  the  measurement,  by  comparison,  of  the 


spectral  intensity  distribution  of  a  no.  of  sources  at 
various  temp,  is  described.  To  obtain  black  bodies 
at  fixed  temp,  the  b.p.  of  metals  are  utilised;  Results 
for  the  relative  energy  distribution  of  the  continuous 
spectrum  emitted  by  K  in  a  flame  are  reported.  ;  The 
curve  shows  a  inin.  for  X  5210  and  a  max.  for  X  4430, 
with  continuous  decrease  in  the  violet  and  ultra¬ 
violet.  Total  radiation  in  the  visible  and  ultra¬ 
violet  has  been  calc,  for  use  with  the  Wien  or  Planck 
formula).  A  correction  for  tho  study  of  line  spectra 
is  given.  '  N.  M.  B. 

■  ■  -  ^  1  ..-,p  ! 

Equivalent  widths  and  the  temperature  of  the 
solar  reversing  layer.  D.  H.  Menzel,  J.  G. 
Baker,  and  L.  Goldberg  (Astrophys.  J.,  1938,  87, 
81 — 101). — Tho  mean  excitation  temp,  of  the  solar 
reversing  layer  calc,  from  lines  of  Ti  r.  is 

4400°±100V  -  L.  S.  T. 

*  J 
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Spark  spectrum  of  iron,  5016— 7712  a.,  with 
identifications  of  Fe  n  lines  in  the  solar  spectrum. 
A.  S.  King  (Astrophys..  J.,  1938,  87,  109—117).— 
‘The  spectrum  , of  Fe  from  a  strong  spark  discharge 
gave  127  lines  (XX  given)  in  the  region  >5000  a.,  due 
mainly  to  Fe  H.  The  lipes  measured  in  the  spark 
spectrum  include  some  which  are  prominent  in  the 
spectra  of  novae.  L.S.T. 

Action  cross-sections  for  impacts  of  the  second 
type  in  excited  mercury  vapour  :  hyperfine 
structure  of  the  2537  A.  mercury  resonance  line. 
O.  Buhl  (Z.  Physik,  1938,  109,  180—203). 

1  L.  G.  G. 

Optical  investigation  of  a  metal  ' vapour  dis¬ 
charge.  'V.  Cumulative  excitation  of  atoms  in 
a  lowrpressure.  mercury  discharge.  {  V;  Fabri- 
kant,  F.  Butaeva,  and  I.  Zirg  (Physikal.  Z.  Soviet- 
union,  1938,  13,  23—31;  cf.  A.,  1937,  I,  104,  158; 
1938,  I,  165).-^Tho  concn.  of  atoms  in  -the  6?P0i  L  2 
states  during  a  discharge  in  Hg  at  a  const.,  pressure 
of  lO^  mm.  oc  the  electron  conen.  (c).  In  the  excit¬ 
ation  of  tho  73Sf1  state  tho  no.  of  cumulative  excit¬ 
ations  oc  c2.  Reabsorptipn  has  a  ' considerable  effect 
on  the  increase  in  intensity  of  the  individual  lines 
with  increasing  current.  J.  W.  S. 

Improved  description  of  the  thorium  spec¬ 
trum.  31.  Fred  (Astrophys.  J.,  1938,  87,  176— 
197).— Part  of  the  Th  spectrum  has  .-been  separated 
into  approx.  750  Th  I  lines  and  2000  Th  n  lines,  the 
most  important  of  which  are  tabulated.  Certain  of 
the  lines  of  each  spectrum  are  designated  as  low- 
temp.  lines.  The  data  are  sufficient  for  the  term 
analysis  of  Th  I.  L.  S.  T. 
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Ultra-violet  absorption  spectra  of  some  early- 
type  stars.  W.  S.  Adams  and  T.  Dunham,  jun. 
(Astrophys.  J.,  1938,  87,  102 — 108). — Measurements 
of  absorption  lines  of  two  0 -type  and  six  BO-  to  B2- 
type  stars  are  recorded  for  the  region.  3050— 3400  a. 
Prominent  elements  are  0  n,  0  m,  Si  m,  Si  iv,  S  m, 
S  xv,  No  IX,  He  i,  He  ii,  and  N  u.  L.  S.  T. 

Very  brilliant  source  of  light.  G.  Vaudet 
(Ann.  Physique,  1938,  [xi],  9,  645— 722).— The 
production  of  a  brilliant  light  of  short  duration  by  the 
explosion  in  air  or  vac.  of  a  thin  metal  wire  (Cu,  Fe, 
Al,  Zn,  W)  by  a  heavy  current  is  described.  The 
temp,  may  exceed  20,000°,.  and  the  duration  of  the 
light  is  10— 20  X  10-6  sec.  The  spectrum  of  the  light 
emitted,  XX  5000 — 1000,  was  studied.  The  presence 
of  all  possible  ionised  states  was  shown.  An  ex¬ 
planation  of  the  formation  of  continuous  spectra  is 
offered,  and  applications  of  the  method  to  the  pro¬ 
duction  of  intense  magnetic  fields*  the  determination 
of  the  c.d.  in  a  discharge,  and  the  ultra-microscopy  of 
rapidly  moving  particles  and  mols.  are  indicated. 

A.  J.  M.  : 

Intensity  of  spectral  lines  in  an  arc  with 
carbon  electrodes.  S.  L.  Mandelstam  (Compt. 
rend.,  Acad.  Sci.  U.R.S.S.,  1938,  18,  559—563).— 
The  effect  of  large  amounts  of  NaCl  or  KC1  on  the 
intensities  of  the  spectral  lines  of  elements  present  in 
traces  in  the  C  arc  is  attributed  to  the  lowering  of  the 
temp,  of  the  arc.  The  effect  is  analysed  with  the  aid 
of  the  Saha  formula,  and  observed  results  are  in  qual. 
agreement  with  the  theory.  F.  J.  G. 

Accuracy  of  the  spin  maintenance  law.  K. 
Gaileii  (Physikal.  Z.,  1938,  39,  407—409). — An 
attempt  has  been  made  to  test  the  electron  spin 
maintenance  law  experimentally  in  the  case  of 
excitation  by  at.  collision,  the  kinetic  energy  of  the 
colliding  atoms  being  considerably  >  their  excitation 
energies.  The  collision  of  He  with  Be,  Mg,  Ca,  and 
Sr  atoms  was  -  investigated.  In  all ,•  cases  triplet 
excitation  of  the  alkaline-earth  atoms  was  observed 
without  simultaneous  excitation  of  the  He  atoms. 
This  appears  to  be  contrary  to  the  electron  spin 
maintenance  law,  but  may  agree  with  it  if  metastalble 

He  atoms,  are -present.  •  •  -  -  A..  J,  M. 

Effect  of  gases  on  the  width  and  position  of 
spectral  lines-  P.  ScrrnJLZ  (Physikal.  Z. ;  1938, 
39,  412-^429). — A  comprehensive  review  of  theoretical 
and  experimental  work.  AL  J.  M. 

Possibility  of  measuring  the  transverse  Dop¬ 
pler  effect.  0.  Scherzer  (Ann.  Physik,  193S,  [v], 
32,  242— 244).— Theoretical;  ’  '  H.  C.  G. 

^/-Values  of  d-electron- containing  configur¬ 
ations  of  the  rare  gas  terms.  K.  Lorinczi  (Z. 
Physik,  1938,  109,  175— 179).— y-Vals.  of  the  pH 
terms  are  calc,  from  the  energy  matrices  and  compared 
with  those  obtained  from  observations  on  the  Zeeman 
effect  of  certain  A  i  and  Kr  i  lines.  .  L.  G.  G. 

Behaviour  of  the  frequency  and  polarisation  of 
Stark  effect  components  under  sudden  alter¬ 
ation  of  field  conditions.  R.  Gebauer  (Z.  Physik, 
1938,  109,  85 — 107). — The  Stark  effect  with  H^  and 
Hy  has  been  examined  in  rapidly  changing  fields.  It  is 
found  that  the  time  of  observation  exceeds  a  certain 


limiting  val.  for  the  effect  to  be  observable.  This 
result  may  be  derived  from  the  Heisenberg  un¬ 
certainty  principle.  H.  C.  G. 

Intensity  ratios  of  Stark  effect  components  of 
hydrogen  lines.  I.  Intensity  dissymmetry  de¬ 
pendent  on  field  strength.  N.  Ryde  (Z.  Physik, 
1938, 109,  108—120 ;  cf.  A.,  1937, 1,  485).— Intensity 
ratios  of  the  Stark  effect  components  of  Ha  and  Hp 
have  been  examined  by  the  canal  ray  method  with 
field  strengths  up  to  500  kv.  per  cm.  The  distribution 
of  atoms  among  the  different  Stark  effect  levels  is 
discussed.  -  . H.  C.  G. 

Coefficient  of  volume  ionisation  for  pure  neon 
and  neon-argon  mixtures.  1. 1.  Glotov  (Physikal. 
Z.  Sovietunion,  1938,  13,  84 — 402 ;  cf.  A.,  1938, 
I,  165).— The  theoretical  vol.  ionisation  coeffs.  (a) 
for  pure  Ne  and  Ne-A  mixtures  are  in  qual.  accord 
with  experiments.  The  addition  of '  <5  X  10^%  of 
A  to  Ne  scarcely  changes  a,  but  additions  >5  X  1CH% 
increase  it  many  times,  owing  to  increased  ionisation 
of  admixed  atoms  by  metastable  Ne  atoms.  When 
the  [A]  is  >03%  energy  losses  of  electrons  cause  a 
decrease  in  the  most  probable  electron  velocity  and 
hence  a  decrease  of  a.  The  results  are  applied  to 
interpretation  of  observations  on  the  Townsend 
discharge.  ,  .  ...  J.  W.  S. 

Sensitivity  of  the  balanced  space  -  charge 
method  for  detecting  ionisation  of  gases  by 
collision  of  ions  and  atoms,  (a)  A.  .Rostagnx. 
(b)  R.  N.  Varney  (Physical  Rev., ;  1938,  [ii],  53, 
729—731,  732 — 734).— (a)  Factors  which  influence  the 
method  are  discussed  critically  with  special  reference  to 
the  results  of  Varney  on  A,  Ne,  and  He  (cf.  A.,  1935, 
556 1936,  1041).  .  -  ; 

(b)  Additional  information  is  given  on  the  reaction 
of  the  detector  to  fast  positive  ions  in  the  presence  of 
gas  in  the  tube.  -  The  sensitivity  of  the  detector  is 
analysed,  primarily  in  terms  of  observations,  and 
further  notes  on  mechanism  are  given.  N.  M.  B. 

i  .  *  " 

Application  of  transverse  field  methods  to  the 
measurement  of  ionisation,  and  charging  cross- 
sections.  E.  Persico  and  A.  Rostagni  :  (Ann. 
Physik,  1938,  [v],  32,  245 — 252).— Conditions  limiting 
the .  accuracy  of  the  various  methods  employing 
transverse  electric  fields  for  the  measurement  of  the 
ionisation  and  charging  cross-sections  of  atoms  and 
mols.  are  discussed.  ,  ;  H.  C.  G. 

Duration  of  counter  tube  impulses.  J.  M. 
Lyshede  and  J.  C;  Madsen  (Z.  Physik,  1938,  108, 
777 — 779).— The  forced  quenching  of  counter  tubes 
with  rhythmically  applied  voltage  impulses  is  used  to 
study  the  duration  of  the  tube  discharge.  It  is  shown 
that  the  tube  potential  must  fall  below  a  threshold 
val.  and  remain  there  for  a  definite  time  to  cause 
quenching.  This  controls  the  max.  no.  of  impulses 
recordable  per  sec.  L.  G.  G. 

Ion  layer  around  a  probe  in  a  low-pressure 
discharge.  V.  Polin  and  S.Gvos  dover  [Physikal. 
Z.  Sovietunion,  1938,  13,  47— 54);— The  density 
distribution  of  primary  high-velocity  electrons  around 
an  incandescent  W  filament  acting  as  probe  electrode 
in  a  Hg- vapour  discharge  has  been  studied.  *  An 
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increase  in  the  ionic  current  to  the  probe  renders  its 
ionic  layer  more  symmetrical.  J.  W.  S. 

■  »  .  „  .  r  .  . 

Dependence  of  the  coefficient  of  the  secondary 
emission  on  the  angle  of  incidence  of  the  primary 
beam.  S.  J.  Lukjanov  (Physical.  Z.  Sovietunion, 
1938,  13,  123 — 126;  cf.  J.  Exp.  Theor.  Phys.,  1937, 
7, 856). — The  formula  deduced  previously  is  applicable 
to  Muller’s  data  (A.,  1937, 1,  209).  J.  W.  S. 

Oxide-coated  cathodes.  I.  Particle  size  and 
thermionic  emission.  M.  Benjamin,  R.  J.  Huck, 
and  R.  0.  Jenkins  (Proc.  Physical  Soc.,  1938,  50, 
345 — 357). — The  emission  from  an  oxide  cathode 
increases  as  the  particle  size  of  the  oxide  decreases; 
the  smaller  particles  give  a  more  uniform  emitting 
surface  and  increase  the  ratio  of  emitting  to  non¬ 
emitting  areas.  A  tabulation  of  various  methods  of 
prep.,  with  X-ray  analysis  of  constitution  and 
structure,  shows  that  the  size  of  the  oxide  particles  is 
determined  by  the  method  of  prep,  of  the  carbonates. 

N.  M.  B. 

Field  electron  emission  at  thin  insulating 
layers  of  the  A1-A1203-Cs20  type.  J.  Muhlen- 
pfordt  (Z.  Physik,  1938, 108,  698 — 713). — Secondary 
emission  at  A1-A1203-Cs20  cathodes  in  vac.  may 
be  excited  by  positive  gas  ions  as  well  as  fast  electrons. 
The  presence  of  inert  gases  at  low  pressure  causes 
sp.  variation  in  the  type  of  emission,  which  is  also 
temp. -dependent.  L.  G.  G. 


Theory  of  pressure-ionisation  and  its  applic¬ 
ations.  D.  S.  Kothari  (Proc.  Roy.  Soo.,  1938,  A, 
165, 486 — 500). — The  theory  predicts  that  the  material 
in  the  interior  of  the  white  dwarf  stars  should  be  fully 
ionised  and  that  there  should  be  a  max.  radius 
(approx,  that  of  planet  Jupiter)  for  a  body  in  which 
the  electrons  constitute  a  degenerate  gas.  The  theory 
shows  that  Jupiter  and  Saturn  have  cores  of  metallic 
H.  The  planets  Mercury,  Venus,  Earth,  and  Mars 
have  cores  of  much  heavier  material,  possibly  Ee. 

G.  D.  P. 

Formation  of  negative  ions  at  surfaces.  R.  H. 
Sloane  and  R.  Press  (Nature,  1938,  141,  872 — - 
873). — Experiments  showing  that  bombardment  of 
metal  surfaces  with  positive  ions,  presumably  Hg4*, 
produces  light  negative  ions  possessing  excess  energy 
are  described.  A  major  cause  of  the  production  of 
these  ions  appears  to  be  sputtering  of  persistently 
occluded  electronegative  films  by  bombardment  with 
positive  ions,  L.  S.  T. 

Transport  of  ions  by  a  gaseous  current. 
Expansion  of  an  ionised  gaseous  current. 
(Mme.)  M.  Moreau-Hanot  (Compt.  rend.,  1938,  206, 
1168 — 1170). — An  expression  is  derived  for  the 
limiting  current  carried  by  a  stream  of  gaseous  ions 
moving  with  const,  velocity  through  a  tube  of  in¬ 
sulating  material.  Measured  vals.  are  in  approx, 
agreement,  but  decrease  more  rapidly  than  the  calc, 
vals.  with  increasing  tube  length,  and  increase  less 


Electron  liberation  through  impact  of  positive 
ions  on  the  cathode  in  a  glow  discharge.  II. 
Influence  of  cathode  surface  conditions.  A. 
Gunther-Schulze  and  H.  Betz,  III,  Bends  and 
breaks  in  the  y  curves  and  their  meaning.  A. 
Gunther-Schulze  and  A.  Bar  (Z.  Physik,  1938, 
108,  780—785;  109,  121—126;  cfw  A.,  1938,  I, 
109). — II.  The  formation  of  films,  especially  oxide 
films,  on  cathodes  of  K,  Mg,  Al,  Cu,  Fe,  Ag,  and  Pt  has 
a  pronounced  effect  on  the  liberation  of  electrons  by 
impact  of  positive  ions.  With  Mg  at  2000  v.  electron 
liberation  is  increased  five-fold  by  formation  of  an 
oxide  film.  Formation  of  oxide  or  hydride  films 
may  be  followed  by  this  means. 

III.  Bends  in  y  curves  (slope  decreasing)  have  two 
causes.  (1)  At  low  cathode  voltages  emission  arises 
from  the  oxide  layer  and  is  >  that  from  the  metal.  As 
the  voltage  rises  the  oxide  layer  is  removed  by  cathode 
sputtering,  leaving  bare  metal.  (2)  At  cathode 
voltages  >  ~  3000  v.  positive  ions  penetrate  to  the 
inner  layers  of  the  cathode  and  the  liberated  electrons 
fail  to  escape  from  the  metal.  H.  C.  G. 


rapidly  with  increasing  velocity  of  the  ion  stream. 

A.  J.  E.  W. 


Formation  of  isotope  £He.  F.  Joliot  and  I. 
Zlotowski  (Compt.  rend.,  1938,  206,  17,  1256 — 
1259 ;  cf.  A.,  1938,  I,  290). — Deuterons  and  protons 
were  observed  when  a  paraffin  wax  target  was  bom¬ 
barded  with  a-particles.  Energy  calculations  show 
that  the  protons  are  formed  by  JHe  +  JH-^-JHe  + 
JH  4-  Q.  The  *Ho  nucleus  is  stable  with  respect  to 
neutron  emission.  Natural  sources  of  He  contain  very 
little  pie.  J.  A.  D. 


Isotopic  constitution  of  gadolinium,  dyspros¬ 
ium,  erbium,  and  ytterbium,  A.  J.  Dempster 
(Physical  Rev.,  1938,  [ii],  53,  727 — 728). — The  mass 
spectra  photographed  by  the  use  of  a  spark  source  for 
the  ions  reveal  the  following  now  isotopes  with  their 
approx.  %  abundance.:  154Gd  (1*5),  152Gd  (0*2), 
160Dy  (1*5),  158Dy  (0*1),  ^Er  (2),  ^2Er  (0.25),  i?oYb  (2) 
16®Yb  (0-06)  (cf.  Pool,  A.,  1938, 1,  291).  N.  M.  B. 


Eighth  report  of  the  Atomic  Weight  Commis¬ 
sion  of  the  International  Union  for  Chemistry. 
G.  P.  Baxter,  0.  HOnigsohmid,  and  P.  Lebeau 


Motion  of  electrons  in  an  alternating  electric 
field,  K.  S.  Knol,  M.  J.  0.  Strutt,  and  A.  van 
der  Ziel  (Physica,  1938,  5,  325 — 334). — In  certain 
multigrid  valves  the  application  of  suitable  steady 
and  alternating  high-frequency  potentials  results  in 
some  electrons  having  a  kinetic  energy  >  corre¬ 
sponds  with  the  instantaneous  val.  of  the  potential 
in  their  locality.*  An  expression  for  this  energy,  calc, 
from  the  equations  of  motion,  is  discussed  and  applied 
to  special  cases.  Comparison  with  experiment  is 
satisfactory.  A  new  way  of  rectifying  high-frequency 
a.c.  is  described.  T.  H.  G. 


(Ber.,  1938,  71,.  [A],  93* — 105). — The  report  covers  the 
period  from  30th  September,  1936,  to  30th  September, 
1937.  The  following  changes  are  recommended  : 
H,  1*0078  to  1*0081 ;  He,  4*002  to  4*003;  C,  12*01  to 
12*010;  Mo,  96*0  to  95*95 ;  Er,  167*64  to  167*2 ;  W, 
184*0  to  183*92;  Os,  191*5  to  192.  H.  W. 

Energy-range  relations  for  deuterons,  protons, 
and  a-particles.  F.  T.  Rogers,  jun.,  and  (Mrs.) 
M.  M.  Rogers  (Physical  Rev.,  1938,  [ii],  53,  713— 
714). — Complete  available  data  (Bethe,  A,,  1938,  I, 
172)  are  presented  as  a  set  of  11  equations, 

N.  M.  B. 
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Form  of  the  (3-spectrum  of  Ra-JE  in  the  vicinity 
of  the  upper  limit  and  the  mass  of  the  neutrino. 
A.  I.  Alichanian,  A,  I.  Alichanov,  and  B.  S. 
Djelepov  (Physical  Rev.,  1938,  [ii],  53,  766 — 767 ; 
cf.  A.,  1938,  I,  168). — Using  the  method  of  electron 
focussing  in  a  uniform  magnetic  field,  the  spectrum 
was  investigated  near  the  upper  limit.  Results  and 
curves  obtained  from  the  Konopinski-Uhlenbeck 
theory  are  given,  and  satisfactory  agreement  is 
obtained  (cf.  Lyman,  A.,  1937, 1,  107).  N.  M.  B. 

Shape  of  the  p-spectrum  of  Th-C  and  the  mass 
of  the  neutrino.  A.  I;  Alichanian  and  S.  J. 
Nikitin  (Physical  Rev.,  1938,  [ii],  53,  767;  cf. 
preceding  abstract). — The  shape  of  the  spectrum, 
investigated  by  the  magnetic  focussing  method,  is 
similar  to  that  of  Ra-7?,  and  is  in  close  agreement 
throughout  with  the  Konopinski-Uhlenbeck  curve. 

N.  M.  B. 

Directional  distribution  of  p-ray  processes. 

I.  I.  Predmestnikov  (Physikal.  Z.  Sovietunion,  1938, 

13,  32 — 35). — Mathematical.  ,  J,  W.  S. 

* 

p-Spectrum  of  radioactive  substances.  E.  E.  M. 
VAN  DER  Held  (Physica,  1938,  5,  430 — 432). — 
Neither  the  theory  of  Fermi  nor  that  of  Konopinski 
and  Uhlenbeck  on  the  energy  distribution  in  the  p~ 
spectrum  agrees  perfectly  with  experimental  results 
but  a  linear  combination  of  the  two  should  and 
apparently  does  agree  much  better.  Two  such  linear 
expressions  are  deduced;  the  gradient  of  the  first 
cc  at.  no.,  while  tho  second  intersects  the  W -axis  at 
the  same  point  as  Kurie’s  function  jf.  T.  H.  G. 

Absorption  and  diffusion  of  p-rays  in  cellulose 
acetate.  R.  Arnoult  (J.  Phys.  Radium,  1938, 
[vii],  9, 145 — 148). — The  absorption  curves  of  electrons 
from  active  thoron  in  cellulose  acetate  have  been 
measured,  with  the  use  of  a  magnetic  focussing 
method  to  obtain  beams  of  uniform  enemy. 

0.  D.  S. 

Absorption  of  p-rays  of  radioactive  elements. 
M.  E.  Nahmias  and  L.  I.  Schiff  (J.  Phys.  Radium, 
193S,  [vii],  9,  140 — 144).— An  exact  method  for  the 
measurement !  of  the  absorption  curves  of  p-rays  has 
been  developed  and  gives  vals.  for  the  max.  energy  of 
the  p-rays  agreeing  with  those  obtained  by  other 
methods.  A  y-radiation  with  energy  of  the  order 
100  e.kv.  accompanies  the  (3-emission  of  radioactive 
Ag  (22  sec.)  to  the  extent  of  >  10  quanta 

per  p -particle  emitted.  0.  D.  S. 

y-Ray  activity  induced  in  cadmium  by  slow 
neutron  bombardment.  S.  Nakagawa  and  I. 
Sumoto  (Proc.  Imp.  Acad.,  Tokyo,  1938,  14,  106 — 
107). — Gd  has  been  bombarded,  both  directly  and  in 
a  paraffin  block,  by  neutrons  from  Rn-Be  and 
Be  +  D.  In  addition  to  the  usual  p-ray  activity, 
y-ray  activity  has  been  observed  and  suggests  that 
there  is  produced  a  Cd  isotope  of  45  min.  period  which 
emits  fairly  strong  y- rays  of  energy  10G  e.v.,  but  very 
weak  or  no  p-rays.  Ag  and  Mo  filters  showed  no 
selective  absorption  indicative  of  K  radiation  from 
an  element  such  as  Ag.  T.  H.  G. 

Production  of  gamma-rays  by  neutrons. 
E.  H.  S.  Burhop,  R.  D.  Hill,  and  A.  A.  Townsend 
(Proc.  Roy.  Soc.,  1938,  A,  165,  116 — 132). — Curves 


of  absorption  in  B  of  those  neutrons  which  excite 
y-rays  in  Ag,  Cd,  As,  Sb,  I,  and  Hg  are  experimentally 
investigated.  For  non-thermal  neutrons  the  curves 
are  interpreted  in  two  parts  :  (i)  associated  with  a 
nuclear  resonance  level  corresponding  with  a  very 
small  neutron  energy,  (ii)  due  to  neutrons  captured 
into  resonance  levels  of  greater  energy.  Additional 
measurements  on  Ag  were  made  for  those  neutrons 
which  excite  p-radiations.  The  identity  of  the  energy 
levels  which  give  rise  to  y-  and  to  (3-radiation  in  the 
same  nucleus  is  discussed.  G.  D.  P. 

i  J  "  _  »  ’ 

Emission  of  an  ionising  radiation  by  dried 
vegetable  matter.  F.  Artigas  (Compt.  rend.,  1938, 
206, 1200—1202 ;  cf.  A.,  1938, 1, 112).— Radioactivity 
due  to  K  has  been  detected  in  tobacco,  and  in  dried 
colza  flowers  and  parsnip  foliage.  A.  J.  E.  W. 

Uranium-Z  and  the  problem  of  nuclear  iso¬ 
merism.  N.  Feather  and  E.  Bretscher  (Proc. 
Roy.  Soc.,  1938,  A,  165,  530— 551).— The  radiations 
from  U-Z  have  been  examined  by  the  absorption 
method  using  a  tube  counter.  A  scheme  of  energy 
levels  is  put  forward  to  account  for  the  facts  and  the 
isomerism  of  the  nuclei  U-Yo  and  U-Z  is  discussed. 
It  is  concluded  that  U-Z  is  formed  from  U-Y2  in  a 
p-y  branching,  rather  than  from  U-A^  directly  in  a 
(3-(3  transformation.  G.  D.  P. 

Energy  and  intensity  of  photoneutrons  from 
beryllium  and  from  the  deuteron.  H.  von  Hal- 
ban,  jun.  (Compt.  rend.,  1938,  206,  1170 — 1172). — 
Production  of  neutrons  by  bombardment  of  D  and  Be 
by  y-rays  from  radio-Th  and  Ra  has  been  investigated. 
The  effective  cross-sections  for  y-rays  of  2*64  Mev. 
energy  from  radio-Th  are:  D,  10i0*S  X  10~28; 
Be,  3*1  ±0*4  X  10~28  sq.  cm.  The  intensity  distribu¬ 
tions  of  the  neutrons  obtained  using  the  radio-Th  and 
Ra  y-ray  sources  are  identical,  indicating  that  Ra 
emits  y-rays  of  approx,  energy  2*6  Mev.  Ra-Be 
sources  produce  neutrons  of  widely  varying  energy. 
The  proportions  of  Ra  and  radio-Th  in  MsTh  may  be 
determined  from  the  neutron  yields  with  D  and  Be. 
Be  in  alloys  may  be  determined  similarly,  using  a 
Ra  or  radio-Th  source.  A.  J.  E.  W. 

Scattering  of  slow  neutrons  in  a  crystal  lattice . 
I.  PoMERANTSCHtiK  (Physikal.  Z.  Sovietunion,  1938, 
13,  65 — 83). — Mathematical.  J.  W.  S. 

Fast  neutrons.  M.  L.  Pool  (Physical  Rev.,  1938, 
[ii],  53,  707 — 710). — The  distribution  of  fast  neutrons 
about  the  Li  +  I)  source,  investigated  by  means  of 
radioactivity  induced  in  Ag  (24*5  min.)  and  A1 
(14*8  hr.),  is  roughly  in  agreement  with  that  calc, 
from  statistical  considerations.  The  max.  neutron 
energy  is  20*8  M.e.v.  Sources  and  energies  of 
neutrons  producing  various  reactions  are  examined. 

N,  M.  B. 

Magnetic  properties  of  free  neutrons.  0.  R. 
Frisch,  H.  von  Halban,  jun.,  and  J.  Koch  (Physical 
Rev.,  1938,  [ii],  53,  719 — 726).— A  detailed  account 
of  results  previously  reported  (cf.  A.,  1937,  I,  340, 
441,  543).  Investigations  indicate  that  the  magnetic 
moment  of  the  neutron  is  approx.  2  X  1/1840  Bohr 
magneton  and  the  sign  is  negative.  The  field 
accounting  for  the  observed  rate  of  precession  of 
neutrons  inside  magnetised  Fe  is  >100  times  the  actual 
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field  strength  H  and  actually  of  the  order  of  magnitude 
of  the.  magnetic  induction  B .  N;  M.  B. 

F ormation  of  an  excited  3He  in  the  disintegra¬ 
tion  of  deuterium  by  deuterons.  T.  W.  Bonner 
(Physical  Rev.,  1938,  [ii],  53,  711—713;  cf.  A.,  1938, 
I,  6).— Observation  of  the  energy  distribution  of  the 
neutrons  from  the  reaction  2H  '+  2H  3He  +  -b 
Qi  shows  two  homogeneous  neutron :: groups-  with 
energies  1*08. and  2*50  M.e.v.  at  90°  to  the  0*11  M.e.v. 
deuterons.  The  probability  ratio  is  1  :  10.  The 
corresponding  vals.  of  Qx  are  3*29±0  08  and  1*40± 
0-11  M.e.v.  The  low- energy  group  results  when  the 
3He  is  left  excited  to  a  level  of  1-89^:0*11  M.e.v.  The 
mass  of  3He,  calc,  from  the  val.  of  Qx  and  the  mass- 
spectrographic  val.  of  2H .=  2*01473,  is  3*01700, 
indicating  that  3H  may  disintegrate  spontaneously 
into  3He  with  emission  of  an  electron.  N.  M.  B. 

Identification  and  measurement  of  helium 
formed  in  beryllium  by  y- rays.  E.  Gluckauf 
and  F.  A.  Paneth  (Proc.  Roy.  Soc.,  1938,  A,  165, 
229 — 238). — A  microchemical  method  for  the  deter¬ 
mination  of  He  in  Be  is  described.  It  is  concluded 
that  the  disintegration  product  of  Be,  which  emits 
neutrons  when  irradiated  by  y-rays,  is  two  atoms  of 
He  and  not  the  isotope  of  Be  of  mass  8.  G.  D.  P. 

Occurrence  of  helium  in  beryls.  J.  W.  J.  Fay, 
E.  Gluckauf,  and  F.  A.  Paneth  (Proc.  Roy.  Soc., 
1938,  A,  165,  238 — 246;  cf.  preceding  abstract).- — 
Various  specimens  of  old  Be  metal  have  been  analysed 
for  He.  It  is  concluded  that  the  spontaneous 
production  of  He  is  <1*3  x  10*11  c.c.  per  g.  per  year. 
It  follows  that  the  He  content  of  beryls  cannot  be 
due  to  disintegration  of  8Be,  nor  can  it  be  ascribed 
to  the  influence  of  natural  sources  of  y-rays.  As 
Be  does  not  itself  produce  adequate  amounts,  the  He 
content  of  beryls  must  be  ascribed  to  some  other 
element.  G.  D.  P. 

Deuteron-induced  radioactivity  in  oxygen.  T. 
Yasaki  and  S.  Watanabe  (Nature,  1938,  141, 
787). — Bombardment  of  02  and  several  oxides 
(C02,  W03,  and  H20)  with  2  M.e.v.  deuterons  gives 
17F  with  a  period  of  1*5  min.,  and  18F  with  one  of  120 
min.  The  upper  limit  of  the  energy  of  the  positrons 
emitted  from  the  latter  isotope  is  0*7  ^0-05  M.e.v. 
Possible  nuclear  reactions  by  which  it  may  be 
formed  aro  discussed.  L.  S.  T. 

Artificial  activity  .  of  radio-aluminium  (^Al). 
and  radio-chlorine  (34C1).  H.  Brandt  (Z.  Physik, 
193S,  108,  726 — 738). — A  theoretical  and  practical 
study  of  the  production  of  13AI  and  J4C1  by  a-particle 
bombardment  of  Na  and  P.  L.  G.  G. 

Preparation  of  radio-element  in  weighable 
quantity  by  means  of  an  electric  field.  J. 
Govaerts  (Nature,  1938 j  141,  871). — By  irradiation 
of  CS2  for  9  days  with  neutrons  from  a  Ra  +  Be 
source  in  presence  of  an  electric  field  of  70 — 90  v* 
the  ^P  produced  is  cone,  almost  entirely  on  the  brass 
or  Cu  anode,  which  is  covered  with  a  black  deposit 
of  phosphide  ( ?) ;  the  increase  in  wt.  was  3*7  mg. 

.  L.  S.  T. 

Radio  isotopes  of  nickel.  J.  J.  Livingood  and 
G.  T.  Seaboro  (Physical  Rev.,  1938,  [ii],  53,  765).— 
Ni  bombarded  for  4  hr.  by  100  gamp,  of  5*5  M.e.v. 


deuterons  yields  ^Ni  (2*6d:0*03  hr.)  emitting  negative 
electrons  and  y-rays;  61Cu  is  also  produced  (cf. 
Thornton,  A.,  1937,  I,  439).  Fe  exposed  to  several 
gamp. -hr.  of  bombardment  ,  with  He  ions  at  12*6 
and  at  16  M.e.v.  gives  rise  to  57Ni,  a  new  isotope  of 
half-life  36^:2  hr.,  emitting  positrons  and  a  y-ray, 
probably^  annihilation  radiation.  N.  M.  B. 

Concentration  of  radioactive  copper  by  use 
of  a  high-speed  rotating  cathode.  J.  Steigman 
(Physical  Rev.,  1938,  [ii],  53,  771).— The  prep,  of 
radioactive  Cu  (12*8  hr.)  and  its  separation  from 
solution  by  means  of  a  high-speed  rotating  cathode  are 
described,  and  operating  conditions  discussed.  High 
concn.  is  obtained  without  the  necessity  of  adding  an 
inactive  isotope  as  a  carrier.  N.  M.  B. 

Artificial  radioactivity  produced  by  protons. 

L.  N.  Ridenour,  L.  A.  Delsasso,  M.  G.  White,  and 
R.  Sherr  (Physical  Rev.,  1938,  [ii],  53,  770). — Ni, 
Cu,  Mg,  and  Ag  became  strongly  radioactive  after 
bombardment  with  about  1  gamp,  of  protons  at  3-8 

M. e.v.,  accelerated  by  a  cyclotron.  Ni  gave  four 
periods  :  S0i2  sec.,  7*9i0-6  min.,  3*4:t0'l  hr.,  and 
12  *8 ±0-3  hr. ;  the  relative  intensities  and  probable 
interpretations  are  3:1:31:  35,  and  58Cu,  ^Cu, 
61Cu,  C4Cu,  respectively.  Each  of  the  first  three  emits 
positrons,  and  6:Cu  emits  electrons  and  positrons. 
Cu  gives  rise  to  C3Zn  of  half-life  38^1  min.,  emitting 
positrons.  Mg  gives  24 A1  or  25A1  (20^2  min.)  emitting 
positrons  ;  there  is  also  a  weaker  unidentified  activity 
of  some  hr.  half-life.  Ag  gives  a  weak  activity  of  a 
few  min.  half-life,  and  a  strong  activity,  107Cd  or 
109Cd  (6*67fl:0*06  hr.),  emitting  electrons  which  are 
provisionally  regarded,  not  as  disintegration  electrons, 
but  as  photo-electrons  ejected  by  a  y-radiation  which 
follows  extranuclear  electron  capture  by  the  unstable 
Cd  isotope.  A  weak  radiation  is  probably  Ag  Koc 
radiation,  the  production  of  which  is  interpreted. 

N.  M.  B. 

Artificially  radioactive  arsenic.  P.  Harteck, 
F.  Knauer,  and  W.  Schaeffer  (Z.  Physik,  1938, 
109,  153 — 161). — The  fi-decay  of  radioactive  As, 
deposited  on  thin  A1  foil,  was  measured  by  photo¬ 
graphing  a  large  no.  of  tracks  in  an  automatic  Wilson 
chamber.  Energy  distribution  was  obtained  by 
application  of  a  magnetic  field  to  the  tracks,  and  the 
p-spectrum  yields  two  components  of  limiting 
energies  3*16^0*10  M.e.v.  and  1*10^0-20  M.e.v. 
The  significance  of  these  is  discussed  and  a  term 
scheme  for  JJSe  is  derived.  L.  G.  G.  . 

Isomeric  forms  of  radio-rhodium.  B.  Ponte- 
corvo  (Nature,  1938,  141,  785 — 786), — The  ratio 
of  the  initial  intensities  of  the  radioactive  forms  of  Rh 
with  periods  of  44  sec.  and  4*2  min.,  obtained  by 
bombardment  of  Rh  with  neutrons,  have  been 
deduced  from  the  total  activity  (i)  with  a  source  of 
Rn  +  Be  in  presence  of  paraffin;  (ii)  with  Rn  +  Be 
placed  on  the  axis  of  the  cylinder  of  Rh  in  absence 
of  paraffin  and  H  media.  The  vals.  are  11  ±0*7  and 
6 ±0*5,  respectively.  ,  L.  S.  T. 

New  radioactive  silver  isotope  with  long  half- 
life  period.  H.  Reddemaxn  and  F.  Strassmann 
(Naturwiss.,  1938,  26,  187 — 188). — In  addition  to  the 
Ag  isotopes  with  half-life  2*3  min.  and  23  sec.,  re- 
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spectively,  ■:  four  others  with  half-life  periods  24*5 
min.,  8*2  days,  7*5  days,  and  3*2  hr.  have  been 
discovered.  10GAg  occurs  in  two  isomeric  forms,  one 
of  which  loses  a  positron  and  has  a  half-life  period  of 
24*5  min.  whilst  the  other  loses  an  electron,  and  has  a 
half-life  of  8*2  days.  Both  are  obtained  by  irradiation 
of  Ag  with  rapid  neutrons  (Li  +  D),  the  process 
being  107Ag  (w,  2 n)  106Ag,  and  by  bombardment  with 
Ra-Be  neutrons.  Long  irradiation  with  slow  Ra-Be 
neutrons  gives  rise  to  a  further  isotope  (an  isomeride 
of  108Ag  or  noAg)  with  a  half-life  of  190^40  days. 

A.  J.  M. 

Long-period  radioactivity  in  silver,  csesium, 
and  indium  activated  by  slow  neutron  bombard¬ 
ment.  K.  Alexeeva  (Compt.  rend.  Acad.  Sci. 
U.R.S.S.,  1938,  18,  553 — 555). — Ag,  Cs,  and  In,  after 
bombardment  with  slow  neutrons,  exhibit  radio¬ 
activity  with  half-life  periods  of  1  *5 — 2  years,  <  1  year, 
and  GOdzIO  days,  respectively.  E.  J.  G. 

Heavy  electrons  and  theories  of  nuclear 
processes.  G.  Wentzel  (Naturwiss.,  1938,  26, 
273 — 279). — Arguments  in  favour  of  the  existence  of 
heavy  electrons  based  on  the  consideration  of  the 
penetrating  component  of  cosmic  radiation,  proton- 
neutron  force,  and  ^-disintegration  are  reviewed. 
The  theory  of  Yukawa  and  the  phenomenon  of 
showers  are  also  dealt  with.  A.  JVM. 

Heavy  electrons  in  cosmic  rays.  E.  J. 
Williams  and  E.  Pickup  (Nature,  1938, 141,  836). — 
A  correction  (cf.  A.,  1938,  I,  291).  L.  S.  T. 

New  analysis  of  cosmic  radiation  including  the 
hard  component.  L.  W.  Nordheim  (Physical  Rev., 
1938,  [ii],  53,  694 — 706). — A  representation  of  all 
known  data  on  cosmic-ray  intensities  in  their  de¬ 
pendence  on  geomagnetic  latitude  and  on  altitude 
(and  depth  below  sea  level)  is  obtained  on  the  assump¬ 
tion  of  hard  and  soft  components  with  specified 
properties.  N.  M.  B. 

Nature  of  the  penetrating  component  of  cosmic 
rays.  P.  M.  S.  Blackett  (Proc.  Roy.  Soc.,  1938, 
A,  165,  11 — Si).— Measurement  of  the  energy  loss 
in  plates  of  Pb  and  Au  shows  that  most  rays  with 
E  <2  x  108e.v.  are  apparently  electronic  in  character. 
Erom  a  reinterpretation  of  the  data  for  higher 
energies  it  is  concluded  that  the  penetrating  rays  are 
not  normal  electrons.  Two  theories  are  discussed  to 
explain  the  facts.  In  one  it  is  postulated  that  the 
particles  change  their  mass  during  collisions  with 
nuclear  fields ;  in  the  other,  penetrating  rays  are 
supposed  to  have  electronic  rest  mass,  but  are  dis¬ 
tinguishable  from  normal  electrons  by  a  property 
which  has  the  effect  of  making  their  radiative  energy 
loss  vary  with  their  energy.  G,  D.  P. 

Scattering  of  cosmic-ray  particles  in  metal 
plates.  P.  MVS.  Blackett  and  J.  G.  Wilson  (Proc. 
Roy.  Soc.,  1938,  A,  165,  209 — 215). — Multiple 
scattering  is  measured  in  Pb  and  Cu  plates,  the  vals. 
of  Hp  extending  from  105  to  3  X  107  gauss -cm. 
The  scattering  angle  is  inversely  oc  Hp  and  is  in 
approx,  agreement  with  theory.  The  results  support 
the  view  that  it  is  by  their  greater  rest  mass  that  the 
penetrating  rays  are  distinguished  from  radiating 
electrons.  G.  D.  P. 


Cosmic  rays  ;  barometric  effect,  variations  of 

the  second  kind,  and  disturbances  produced  by 

the  earth’s  magnetic  field.  W.  Kolhorster 

(Physical  Rev.,  1938,  [ii],  53,  768— 769).— Records 

for  Januan?’,  1938,  are  plotted  and  discussed. 

NT  M  "R 


Rate  of  production  of  very  large  cosmic-ray 
bursts  as  a  function  of  lead  shielding  thickness. 
W.  P.  Jesse  and  R.  L.  Doan  (Physical  Rev.,  1938, 
[ii],  53,  691 — 693). — Determinations  of  the  frequency 
of  occurrence  of  very  large  bursts  (120 — >1000 
particles)  as  a  function  of  Pb  shielding  thickness 
showed  that  the  thickness  of  Pb  for  optimum  burst 
rate  was  approx.  3  em.  N.  M.  B. 


Magnetic  determination  of  the  energy  of 
cosmic-ray  particles.  H.  D.  Rathgeber  (Z. 
Physik,  1938,  109,  273— 292).— The  deviation  of  the 
path  of  cosmic-ray  particles  by  means  of  a  magnetic 
field  in  air  is  studied.  A  new  type  of  electromagnet 
is  described  giving  a  strong  field,  well  spread  out,  and 
capable  of  producing  deviations  of  ~  1  cm. 

L.  G.  G. 

Periodic  system  of  the  elements.  E.  C.  Payne 
(J.  Chem.  Educ.,  1938, 15,  180 — 183). — An  octagonal 
prism  is  divided  into  rhombs  by  a  descending  helical 
band  and  an  element  is  assigned  to  each  rhomb. 

L.  S.  T. 


Atomic  volumes.  R.  Lauti£  (Bull.  Soc.  chim., 
1938,  [v],  5,  695 — 701). — The  most  abundant  isotope 
of  an  element  generally  contains  an  even  no.  of 
protons  (P)  in  the  atom,  the  only  exceptions  being 
9Be,  UN,  and  perhaps  129Xe  and  195Pt.  With  the 
exception  of  H,  which  contains  no  free  neutrons,  the 
no.  of  neutrons  (Ar)  lies  within  the  limits  P  N  <  2P. 
It  is  deduced  that  for  elements  of  the  same  family 
in  the  same  cryst.  state  the  at.  vols.  are  given  approx, 
by  V  —  anzjP  +  6,  where  n  is  the  order  of  the 
element  in  the  series  and  a  and  b  are  const s.  Calc, 
vals.  of  F  are  in  accord  with  experiment,  except 
in  the  case  of  He  (cf.  A.,  1937, 1,  349).  Since  crystal 
parameters  of  the  elements  of  the  same  family  are  a 
linear  function  of  the  cube  root  of  the  paraehor  [P], 
it  is  inferred  that  [P]  is  not  oc  F,  but  that  [P]*  is  . a 
linear  function  of  F*.  Combined  data  on  the  Carlsohn 
groups  permit  a  revision  of  the  periodic  classification. 

J.  W.  S. 

Magnitude  of  nuclear  forces.  G.  Beck  (Nature, 
1938, 141,  832 ; .  cf.  A.,  1938, 1,  292).— The  interaction 
const,  between  heavy  particle  and  heavy  electron 
field  is  [(/ic/2n)(2m/itf)]t.  L.  S.  T 

Neutrino  theory  of  light.  II.  Three-dimen¬ 
sional  case.  A.  Sokolov  (Physikal.  Z.  Sovietunion, 
1938, 13, 36—16  ;  cf.  A.,  1937, 1, 441).— Mathematical. 

J.  W.  S. 

Fundamental  unit  of  electric  charge.  H,  T. 
Flint  and  W.  Wilson  (Proc.  Physical  Soc.,  1938, 
50,  340—344). — Mathematical.  A  generalisation  of 
the  uncertainty  relationships  when  an  electromagnetic 
field  is  present.  The  atomicity  of  electric  charge  is  a 
consequence  of  the  integral  relationships  of  the 
quantum  theory.  N.  M.  B. 


Eddington’s  fundamental  equation,  H.  C. 
Corben  (Nature,  1938,  141,  747).  L.  S.  T. 
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Effects  of  electron  interaction  onenergy  levels 
of  electrons  in  metals.  E.  Wigner  (Trans. 
Faraday  Soc.,  1938,  34,  678 — 685). — A  theoretical 
discussion.  F.  L.  U. 

Potential  in  the  new  electrodynamics.  Z. 
Chraplywy  (Bull.  Acad.  Polonaise,  1937,  A,  509 — 
520;  cf.  Meixner,  A.,  1935,  1050).— Mathematical. 
The  shift  in  energy  levels  due  to  insertion  in  the  wave 
equation  of  the  potential  expression  obtained  from 
the  Born— Infeld  field  theory  does  not  remove  the 
discrepancy  between  theory  and  experiment  in  the 
H  spectrum.  I.  Me  A. 

Universal  constant  for  band  spectra.  Attribu¬ 
tion  of  lines  in  a  band  to  causes  other  than  rot¬ 
ation  of  the  molecule.  H,  Deslandres  (Compt. 
rend.,  1938, 206, 1153 — 1157). — The  application  of  the 
formula  v  =  qdjs'r'  (cf.  A.,  1938,  I.  115)  to  lines 
hitherto  supposed  to  have  vibrational  or  rotational 
origin  is  discussed.  Vibrational  lines  are  attributed 
to  interaction  between  the  electrons  of  one  atom  or 
radical  with  the  nucleus  of  the  second,  and  rotational 
lines  to  interactions  between  the  electrons  of  the  two 
atoms  or  radicals  concerned.  The  vv  of  a  no.  of  lines 
in  the  spectra  of  H20,  HC1,  NH3,  CO,  CaF2,  and  H2 
are  shown  to  be  in  agreement  with  the  above  formula. 
The  results  indicate  that  the  electrons  in  an  atom 
are  not  excited  in  succession,  all  the  electrons  in  one 
level  or  sub-level  being  simultaneously  excited. 

"a.j.e.w. 

Life  time  of  free  CN  radical.  J.  U.  White  (J. 
Chem.  Physics,  1938,  6,  294). — The  0,0  band  of  the 
2£  2E  system  of  the  CN  radical  at  3883  a.  has  been 
observed  by  a  method  which  is  described.  The 
longest  life  observed  was  0-006  sec.  W.  R.  A. 

Rotational  analysis  of  bands  of  lead  sulphide. 
H.  Bell  and  A.  Harvey  (Proc.  Physical  Soc.,  193S, 
50,  427- — 435). — Full  data  are  tabulated,  with 
analyses,  of  the  (6,0),  (7,0),  (9,0),  (2,1),  (3,1),  and 
(4,1)  bands  of  the  4  J  system  of  208PbS  in  absorp¬ 
tion,  and  con sts.  are  evaluated.  A  no.  of  lines  due 
to  200PbS  and  207PbS  are  recorded.  N.  M.  B. 

Band  spectrum  of  tin  monoxide.  II.  P.  C. 
Mahanti  and  A.  K.  Sen  Gupta  (Z.  Physik,  1938, 
109,  39—51). — An  analysis  of  the  1,0,  0,0,  and  0,1 
bands  (XX  =  3323-5,  3388*2,  and  3484-4,  respectively) 
corresponding  with  a  TS transition  of  the  A 
system  of  SnO  is  given.  •  The  lower  state  is  the 
ground  state  of  the  r  mol.,  viz.,  Sn  (3P)  and  0  (3P). 
The  rotation  lines  of  the  0,1  band  are  split  into  three 
components  and  provide  a  quant,  estimation  of  the 
Sn  isotope  effect.  (Cf.  A.,  1931,  544.)  L.  G.  G.  •; 

Band  spectrum  of  silicon  monosulphide.  R.  F. 
Barrow  and  W.  Jevons  (Nature,  1938,  141,  833). — 
A  system  of  70  tp  80  bands,  degraded  to  the  red, 
has  been  observed  in  the  region  2576- — 3876  a.  when 
heavy-current  discharges  are  passed  through  a  mixture 
of  SiS  vapour  and  A.  The  rotational  structure  of  the 
stronger  bands  appears  to  be  that  given  by 

transition.  The  SiS  discharge  also  shows  70  to 
80  bands,  extending  from  3491  to  6169  a.,  which  are 
similar  in  appearance  and  distribution  to  bands  in 
the  longer  X  sequences  of  the  above  system.  The 
emitter  may  be  SiS.  The  ultra-violet  system  of  SiS 
bb*  (a.,  i.) 


is  well  developed  also  in  a  heavy-current  discharge 
through  A12S3  vapour  in  a  Si02  tube.  L.  S.  T. 

Rotation  analysis  of  the  a3II  ,  c3E+->- 

a3n,  and  a/3Er a3n  band  systems  of  carbon 
monoxide.  L.  Gero  (Z.  Physik,  1938,  109,  204 — 
209,  210—215,  216—222).  L.  G.  G. 

Predissociation  in  the  CO  spectrum  at  8*83 
volts.  R.  Sciimid  and  L.  Ger6  (Physikal.  Z.,  1938, 
39,  460 — 462). — Predissociation  at  the  end  state 
of  the  Angstrom  bands  of  CO  for  the  A1-  state 
has  been  observed;  the  energy  being  8-83  v.  This 
is  confirmed  by  the  absorption  determinations  of 
Hopfield  et  at .  Tho  dissociation  scheme  of  CO  has 
been  more  closely  investigated.  A.  J.  M. 

Absorption  spectra  of  sulphur  dioxide  and 
carbon  disulphide  in  the  vacuum  ultra-violet. 

W.  C.  Price  and  (Miss)  D.  M,  Simpson  (Proc.  Roy. 
Soc.,  1938,  A,  165,  272 — 291). — The  spectra  have 
been  investigated  down  to  1000  a.  ;  the  bands  can 
be  divided  into  two  classes  which  exhibit  (i)  wide 
vibrational  structure,  (ii)  little  or  no  vibrational 
structure.  Ionisation  potentials  of  the  mols.  are 
evaluated  and  some  general  features  of  electronic 
spectra  of  polyat.  mols.  are  discussed.  G.  I).  P. 

Calcium  subfluoride.  K.  H.  Hellwege  (Z. 
physikal.  Chem.,  1938,  B,  39,  465 — 470). — The 
predissociation  spectrum  of  CaF  shows  that  this  mol. 
dissociates  to  give  an  excited  Ca  atom.  The  following 
heats  of  reaction  were  deduced  :  CaF  +  F  =  CaF2  + 
285  kg. -cal;  2CaF  =  CaF2  +  Ca  +  256  kg. -cal. 
Solid  CaF  is  formed  by  heating  CaF2  with  Ca  at  1230°. 
The  heat  of  sublimation  of  CaF  is  probably  approx, 
the  same  as  that  of  Ca.  H.  J.  E. 

Mechanism  of  the  primary  photodissociation 
processes  of  organic  molecules.  E.  Bergmann 
and  R.  Samuel  (Nature,  1938,  141,  832 — 833). — 
A  theory  of  photodecomp,  of  org.  mols.  is  advanced. 
Two  linkings  are  broken  simultaneously,  not  by  the 
splitting  of  two  single  linkings,  but  by  a  transition 
of  the  mol.  from  the  ground  state  to  a  repulsive 
electronic  state  which  is  due  to  the  repulsive  character 
of  the  S2  group  of  electrons  of  the  central  atom. 
Data  are  given  and  dissociation  processes  assumed  for 
CI4,  CHoO,  Ac2,  EtOAc,  and  MeCS2H.  L.  S.  T. 

Distribution  of  the  rotation  states  in  an 
elementary  molecular  formation  process  (not 
Boltzmann  distribution) ,  and  alteration  of  the 
relative  probability  of  transition.  H.  Schuler 
and  H.  Gollnow  (Z.  Physik,  1938, 108,  714—725).— 
The  intensity  curves  of  the  P  and  P  branches  of  the 
CuH  band,  X  4280,  have  been  determined  for  excit¬ 
ation  (a)  in  the  arc  and  (b)  in  a  hollow  cathode  cooled 
by  liquid  air  or  H20.  In  (a)  a  Boltzmann  distribution 
among  the  rotation  states  was  found.  In  ( b )  a 
different  but  simple  distribution  was  found.  Results 
are  discussed  in  relation  to  transition  probabilities. 

.  H.  C.  G. 

Near  ultra-violet  bands  of  acetylene.  S.  C, 
Woo,  T.  K.  Liu,  T.  C.  Chu,  and  W.  Chih  (J.  Chem. 
Physics,  1938,  6,  240— 246).— The  near  ultra-violet 
spectrum  of  C2H2  has  been  investigated  at  room 
temp,  and  at  300°;  about  1000  lines  and  bands  have 
been  measured.  Most  bands  show  intensification  at 
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the  higher  temp.  Seven  progressions  with  reasonable 
intensity  distribution  and  all  with  a  frequency  of 
approx.  1050  cm.-1  have  been  found ;  of  these,  three 
show  no  intensification  at  higher  temp,  indicating 
that  they  arise  from  transitions  from  a  vibrationless 
level  in  the  ground  state  to  different  vibrational  levels 
in  the  excited  state.  All  the  bands  are  double¬ 
headed  with  degradation  towards  the  red.  Tentative 
assignments  are  given.  W.  R.  A. 

Absorption  spectra  of  praseodymium  and 
neodymium  in  heavy  water.  S.  M.  Katschenkov 
(Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938,  18,  557 — 
558). — The  absorption  spectra  of  Pr2(S04)3  and 
Nd2(S04)3  in  D20  and  in  II20  have  been  compared  in 
the  region  of  5000  a.  In  D20  the  bands  are  wider 
and  less  intense  and  are  shifted  towards  the  violet 
by  30 — 35  cm.-1  The  dependence  of  the  spectra 
on  temp,  is  not  the  same  in  the  two  solutions,  and  the 
salts  dissolve  more  slowly,  and  the  solutions  are  more 
intensely  coloured,  in  D20  than  in  H20.  F.  J.  G. 

Spectroscopic  study  of  the  symmetries  of  the 
fields  about  ions  in  solution.  S.  Freed  and  S.  I. 
Weissmann  (J.  Chem.  Physics,  1938,  6,  297). — The 
absorption  spectra  of  EuC13  and  Eu(N03)3  indicate, 
on  account  of  the  no.  of  lines  appearing  in  a  particular 
group  near  4650  a.,  that  the  field  surrounding  Eu*"‘  in 
EuC13  is  of  lower  symmetry  than  that  in  Eu(N03)3. 
The  S3^mmetry  of  Eu'**  is  raised  when  anhyd.  Eu(N03)3 
is  dissolved  in  Et20  and  when  it  is  combined  with 
Mg(N03)2.  W.  R.  A. 

Continuous  absorption  spectra  of  alkyl  iodides 
and  alkyl  bromides  and  their  quantal  interpret¬ 
ation.  D.  Poruet  and  C.  F.  Goodeve  (Proe.  Roy. 
Soc.,  1938,  A,  165,  31 — 42). — The  extinction  coeffl 
curve  for  Mel  has  been  analysed  and  the  existence  of 
two  bands  deduced.  Extinction  coeffs.  of  EtI, 
EtBr,  and  BuBr  are  measured.  The  influence  of  the 
C  chain  is  small,  and  conditions  under  which  the 
chromophoric  groups  retain  their  individuality  are 
discussed.  G.  D.  P. 

Spectra  of  uq-Jjq  systems.  IV.  Spectra  of 
J-ascorbic,  hydroxytetronic,  reductic,  and 
a-crotonic  acid.  H.  Mohler  and  H.  Lour  (Heir. 
Chim.  Acta,  1938,  21,  485—496;  cf.  A.,  1937,  I, 
597). — Absorption  spectra  of  the  acids  named  and  of 
CMe2!CH*COMe,  alone  and  in  presence  of  CuS04 
and/or  KCN,  are  compared.  The  characteristic 
absorption  is  due.  to  the  ethylenic  linking  and  is 
modified  by  substituents.  Both  CuS04  and  KCN 
form  compounds  with  ascorbic  acid.  Oxidation  of 
this  acid  is  duo  to  ionisation  to  an  unstable  resonance 
system ;  KCN  prevents  oxidation  by  combining 
with  this  system.  R.  S.  C. 

Line  breadths  of  the  HCN  bands.  E.  Lindholm 
(Z.  Physik,  193S,  109,  223 — 235). — Measurements 
of  line  breadths  in  the  photographic  infra-red  rotation- 
vibration  bands  of  HCN  are  given.  The  close  relation 
between  the  line  broadening  and  the  quantum  state 
is  explained  theoretically.  L.  G.  G. 

New  band  in  the  absorption  spectrum  of  the 
earth's  atmosphere.  A.  Adel  and  C.  0.  Lamp- 
land  (Astrophys.  J.,  1938,  87,  198 — 203). — A  new 
band  at  7*6  g.  is  attributed  to  the  presence  of  N205 


in  the  ozonosphere.  One  mol.  of  N205  to  100  of  03 
is  indicated.  L.  S.  T. 

Molecular  association  studied  in  the  infra-red. 
J,  Errera  and  H.  Sack  (Trans.  Faraday  Soc.,  1938, 
34,  728—742). — An  infra-red  spectrometer  is  de¬ 
scribed  and  its  precision  discussed.  Absorption 
measurements  with  1%  EtOH  in  COMe2,  dioxan,  and 
in  C5HsN  reveal  a  characteristic  band  at  3500  cm.4 
in  the  first  two  and  at  3350  cm,'1  in  the  last, 
which  is  attributed  to  the  formation  of  O-H-^-O  and 
0~H-<-N  complexes  respectively.  These  complexes  ’ 
are  relatively  stable,  as  is  shown  by  their  continued 
existence  on  dilution  with  CC14  and  by  their  in- 
sensitivoness  to  temp,  change.  The  influence  of 
solvents  on  the  chelation  band  in  o-OH’C6H4*CHO 
has  been  studied.  In  CC14  the  band  is  scarcely 
affected  by  changing  the  concn.,  whence  it  is  inferred 
that  the  tendency  to  association  is  nearly  eliminated 
by  the  chelation.  The  effect  of  dioxan,  however,  is 
to  diminish  the  chelated  character  of  the  O-H  and 
to  allow  association.  F.  L.  U. 

Temperature  effect  in  the  infra-red  spectrum 
of  phenol.  R.  R.  Brattain  (J.  Chem.  Physics, 
1938,  6,  298 — 299). — The  infra-red  absorption  spec¬ 
trum  of  PhOH  from  I  to  15  *x.  has  been  determined 
at  25°,  42°,  and  101°.  The  band  at  3*1  g.  (25°)  shifts 
to  2*96  g.  when  PhOH  melts  (42°)  and  to  2*92  g. 
at  101°,  indicating  that  the  degree  of  association  has 
remained  unaltered  between  42°  and  101°.  The 
bands  at  7*33  (x.  and  8*16  tx.  shift  progressively  to 
longer  XX  on  raising  the  temp,  and  the  intensity  and 
breadth  of  the  8-16  (x.  band  also  increase. 

TV.  R.  A. 

Hydrogen  bond  and  infra-red  absorption. 
A.  M.  Beswell  and  W.  H,  Rodebush  (J.  Chem. 
Physics,  1938,  6,  296 — 297). — Priority  claim  over 
Herman  and  Hofstadter  (A.,  1938,  I,  174). 

W.  R.  A. 

Infra-red  and  Raman  spectra  of  polyatomic 
molecules.  II.  cis-  and  frans-A^-butene.  H. 
Gersbxnowitz  and  E.  B.  Wilson,  jun.  (J.  Chem. 
Physics,  1938,  6,  247 — 251). — Using  the  automatic 
prism  spectrometer  (A.,  1938,  I,  328)  the  infra-red 
absorption  spectra  of  gaseous  cis-  (I)  and  Irans- A^- 
butene  (II)  have  been  determined  from  435  to  750 
cm.”1  with  a  KBr  prism  and  from  750  to  4000  cm4 
with  a  NaCl  prism.  The  Raman  spectra  of  both 
compounds,  as  liquids,  have  also  been  determined  and 
the  polarisation  of  the  lines  of  (II)  has  been  investig¬ 
ated  by  the  Polaroid  method  ( ibid .,  230).  (I)  is 

usually  attributed  to  the  high-boiling  and  (II)  to  the 
low-boiling  isomerido.  (II),  therefore,  has  a  centre 
of  symmetry  and  coincidence  of  Raman  and  infra¬ 
red  frequencies  is  accordingly  prohibited  by  selection 
rules.  The  spectroscopic  evidence  justifies  the  usual 
assignments  of  the  isomerides.  No  conclusion  re¬ 
garding  the  free  rotation  of  the  Mo  groups  is  yet 
possible  and  doubt  is  cast  on  the  validity  of  the 
assumption  that  both  (I)  and  (II)  have  the  same 
vibrational  entropies.  W.  R.  A. 

Combination  spectra  of  the  solution  of  water 
in  dioxan  and  pyridine.  G.  S.  Landsberg  and 
V.  S.  Maltschev  (Compt.  rend.  Acad.  Sci.  U.R.S.S., 
1938,  18,  549 — 551). — The  broad  band  3460  cm.4  of 
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H20  is  split  into  two  relative^7  narrow  bands  and 
shifted  slightly  towards  the  higher  frequencies  at 
high  dilution  in  dioxan.  In  C5H5N  the  band  is 
narrower  but  the  position  of  the  max.  is  unchanged. 

E.  J.  G. 

Infra-red.  absorption  spectra  of  gossypol  deriv¬ 
atives.  A.  M.  Zamischlaeva  and  S.  S.  Krimtsch 
(J.  Gen.  Chom.  Russ.,  1938,  8,  319 — 329). — The 
absorption  spectra  of  certain  gossypol  derivatives 
(dioxime,  Ac6,  dianiline  and  its  Ac6  compounds)  are 
given  for  XX  1*5 — 9  y u  R.  T. 

Infra-red  absorption  spectra  of  isomeric 
aliphatic  hydrocarbons.  P.  Lambert  and  J. 
Lecomte  (Compt.  rend.,  1938,  206,  1174- — 1176; 
cf.  A.,  1934,  583). — w  of  absorption  maxima  in  the 
range  500 — 1450  cm.-1  are  recorded  for  n -  and  iso- 
C5H12  and  for  17  isomeric  octanes.  A  band  at  722 
cm.-^  in  »-C8H18  is  displaced  to  higher  w,  and 
decreases  in  intensity,  with  increasing  com¬ 
plexity  of  the  C  chain.  The  intensity  of  a  band  at 
1450  cm.4  also  decreases  in  the  more  complex 
isomerides.  The  constituents  of  potroleum  fraction 
are  readily  identified  by  their  absorption  spectra  in 
the  range  considered.  A.  J.  E.  W. 

Infra-red  absorption  spectrum  of  methylene 
chloride.  C.  Corin  and  G.  B.  B.  M.  Sutherland 
(Proc.  Roy.  Soc.,  1938,  A,  165,  43 — 53). — 26  bands, 
of  which  16  are  new,  are  recorded  in  the  region  between 
2  and  12  [l.  for  the  liquid.  As  one  of  the  intense  bands 
has  no  counterpart  in  the  Raman  spectrum  it  has  been 
necessary  to  introduce  a  now  set  of  fundamental 
frequencies  in  terms  of  which  tho  observed  bands  are 
interpreted.  G.  D.  P. 

Optical  investigations  on  the  adsorption  of 
porphyrins.  F.  Ban  do  w  (Z.  physikal.  Chem.,  1938, 

B,  39,  155 — 193;  cf.  A.,  1937,  I,  61). — Data  are 
recorded  for  tho  positions  of  tho  band  max.  in  the 
fluorescence  spectra  of  porphyrins  in  acid,  alkaline, 
and  neutral  org.  solvents,  and  when  adsorbed  from 
such  solutions  on  A1203,  CaC03,  frankonite,  floridin, 
and  kaolin.  There  was  in  general  a  correspondence 
between  the  fluorescence  spectra  in  solution  and  in  the 
adsorbed  state,  with  no  systematic  displacements  to 
the  red  in  tho  latter  case.  The  quantum  yield  in  the 
fluorescence  of  porphyrin  solutions  was.  <1;  for 
adsorbed  porphyrins,  particularly  on  moist  adsorbents, 
it  was  >  that  in  solution.  The  intensity  of  fluores¬ 
cence  in  solution  was  used  in  measuring  the  adsorption 
from  5%  HC1,  0*4%  NaOH,  EtOH,  and  dioxan  on  to 

C,  A^Og,  CaC03,  Bo(OH)2,  BeO,  kieselguhr,  kaolin, 

talcum,  floridin,  and  frankonite.  The  distribution 
coeffs.  between  solid  and  liquid  varied  widely.  In 
many  cases  the  porphyrin  was  readily  washed  out  of 
the  solid  phase.  H.  J.  E. 

Fluorescence  of  methylacri done  and  the  effect 
on  it  of  atomic  electric  fields.  A.  SchOntag  and 
H.  Fischer  (Z.  physikal.  Chem.,  1938,  B,  39,  411 — 
430). — Data  are  recorded  for  the  displacement  of  the 
fluorescence  band  of  methylacridone  (I)  in  solutions 
of  varying  pn.  The  displacement  is  attributed  to 
distortion  of  tho  mol.  by  H*  ions.  The  fluorescence 
spectrum  of  (I)  in  H20  or  CC14  solution  at  —195° 
shows  a  definite  structure.  Tho  results  are  discussed 


in  terms  of  the  potential  energy  curve  of  the  fluores¬ 
cence  electrons.  H.  J.  E. 

New  example  of  chemiluminescence.  J.  H. 
Helberger  (Naturwiss.,  1938,  26,  316 — 317). — When 
the  Mg  salt  of  phthalocyanino  was  dissolved  in  boiling 
tetralin  an  intense  red  luminescence  was  observed. 
The  effect  is  due  to  the  presence  of  a  small  amount  of 
a  peroxide  in  commercial  tetralin.  Similar  results 
were  obtained  with  the  Mg  complexes  of  tho  por¬ 
phyrin  group,  and  tho  Zn  complexes  of  phthalocyan¬ 
ino,  tetrabenzoporphyrin,  and  mesoporphyrin.  Cu 
and  Fo  complexes,  and  the  free  dyes,  however,  do  not 
show  the  effect.  Tho  phenomenon  may  be  of  interest 
in  connexion  with  assimilation.  A.  J.  M. 

Luminescence  of  solid  substances.  N.  Riehl 
(Angew.  Chem.,  1938,  51,  300 — 304). — A  review. 

Inorganic  phosphors  without  metallic  activ¬ 
ator.  W.  H.  Byler  (J.  Amer.  Chem.  Soc.,  1938, 
60,  1247— 1252).— Hydrated  ZnS04,  MgS04,  or  SrCl2 
develops  fluorescence  when  heated  at  temp,  which 
effect  partial  dehydration;  at  higher  temp,  the 
fluorescence  is  reduced.  BaCl2  becomes  fluorescent 
when  heated  above  its  transition  temp. ;  Al(OH)3, 
Ca(OH)2,  and  Mg(OH)2  when  partly  decomposed  by 
heating ;  3Ca3(P64)2,Ca{OH)2,  Ca3(P04)2,  and  CaIIP04 
when  heated  at  400°.  A  Ca3(P04)2~CaHP04  mixture 
gives  greater  intensity  than  either  constituent  alone. 
It  is  concluded  that,  in  absence  of  a  sp.  metallic 
activator,  the  fluorescence  is  due  to  formation  of  com¬ 
plexes  of  crit.  composition  through  partial  decomp., 
or  of  crit.  physical  condition  through  modification  of 
crystal  structure.  E.  S.  H. 

Growth  and  decay  of  phosphorescence  in 
calcium  sulphide.  P.  J.  Mulder  (J.  Franklin  Inst., 
1938,  225,  527 — 547). — The  phosphorescence  of  CaS 
in  different  binding  materials  has  been  stimulated  by  ' 
light  and  tho  total  intensity  of  all  XX  emitted  measured 
as  a  function  of  time.  Similar  results  are  obtained  at 
various  temp,  if  tho  excitation  time  is  const.  For 
CaS  in  a  given  binder  a  very  good  empirical  relation 
has  been  deduced  giving  the  phosphorescence  intensity 
for  any  temp,  within  the  specified  range  at  any  time 
after  the  beginning  of  excitation.  T.  H.  G. 

Ultra-violet  phosphorescence  of  X-rayed  rock- 
salt  crystals.  M.  N.  Diatschenko  (Physikal.  Z. 
Sovietunion,  1938,  13,  55 — 64). — A  sensitive  photo- 
elcctron  counter  for  radiation  of  X  <3300  a.  is 
described.  The  phosphorescence  of  a  NaCl  crystal, 
excited  by  X-rays,  declines  with  time  according  to  the 
law  N  =  ■N0e-txconst-.  The  phosphorescence  reaches 
saturation  after  3  min.  exposure.  It  begins  with 
about  40-kv.  X-rays,  and  attains  saturation  with 
110-kv.  rays.  It  comprises  radiations  of  <1900  a. 
and  of  1900 — 2500  a.  J.  W.  S. 

Raman  effect  in  boric  acid  and  in  some  boron 
compounds.  S.  M.  Mitra  (Indian  J.  Physics, 
1938,  12,  9 — 14). — Boric  acid  solution  gives  Raman 
lines  at  515,  872,  and  986  cm.-1,  whilst  the  solid  acid 
shows  the  frequency  882  cm.4  and  two  broad  lines  at 
3195  and  3290  cm.-1  due  to  the  vibrations  of  O-H. 

It  is  concluded  that  B(0H)3  has  symmetry  DZh. 
Results  are  also  included  for  Me,  Et,  and  Bu  borates. 

T.  H.  G. 
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Raman  effect.  LXXXIII.  Nitrogen  com¬ 
pounds.  II.  (Azomethane,  as-dimethylhydr- 
azine,  methyl  azide,  hexamethylenetetramine.) 
L.  KAhovec,  K.  W.  F.  Kohlragsch,  A.  W.  Reitz, 
and  J.  Wagner  (Z.  physikal.  Chem.,  1938,  B,  39, 
431 — 444). — Comprehensive  data  are  recorded  and 
discussed.  H.  J.  E. 

Raman  spectrum  of  some  crystalline  powders. 
E.  Canals  and  P.  Peyrot  (Compt.  rend.,  1938,  206, 
1179 — 1181). — Raman  vv  have  been  determined  for 
powdered  C10H8,  H2C204,  tartaric  acid  (I)  and  five 
tartrates,  citric  acid  (II),  (CH2)6N4  (III),  antipyrine 
(IV),  and  pyramidone  (V),  and  for  aq.  (I)  and  (II). 
The  C!0  frequency  found  with  OH-acids  is  strongly 
intensified  in  the  cr}rst.  state  (cf.  A.,  1935,  146). 
Duplication  of  lines  occurring  with  (I)  and  (II)  is 
attributed  to  the  existence  of  two  forms  in  the  ervst. 
state.  A  line  at  1035  cm.4,  attributed  to  CN,  is 
found  with  (III)  and  (IV),  but  not  with  (V). 

A.J.  E.  W. 

Raman  effect  in  liquid  ethane.  G.  Glockler 
and  M.  M.  Renfrew  (J.  Chem.  Physics,  1938,  6, 
295).' — The  Raman  spectrum  of  liquid  C2H6  at 
—  120°  is  recorded  and  compared  with  existing  data 
for  the  liquid  and  gaseous  states.  W.  R.  A. 

Quantitative  investigation  of  the  polarisation 
of  Raman  lines  from  crystals.  H.  Michalke  (Z. 
Ph3^sik,  1938,  108,  748 — 770).— An  apparatus  for 
measuring  the  intensity  and  depolarisation  of  Raman 
lines  from  crystals  and  optically  active  substances  is 
described.  Measurements  are  recorded  for  calcite, 
quartz,  and  ber}d.  For  calcite  results  agree  with 
theory,  but  difficulties  arise  with  vibrations  of  the 
C08  group;  these  are  discussed.  Results  for  quartz 
and  bervl  agree  with  deductions  from  infra-red  silicate 
spectra  recorded  by  Schaefer,  Matossi,  and  Wirtz. 

H.  C.  G. 

Simultaneous  Raman  diffraction  by  multiple 
supersonic  waves.  L.  Bergman n  and  E.  Fues 
(Z.  Physik,  1938,  109,  1—13).— The  diffraction  of 
light  by  two  or  more  superimposed  systems  of  super¬ 
sonic  waves  in  liquids  and  in  glass  has  been  examined. 
The  complex  diffraction  patterns  obtained  are  dis¬ 
cussed  with  the  aid  of  an  extension  of  the  Raman- 
Natli  calculation.  H,  C.  G, 

Origin  of  the  new  Raman  lines  due  to  mole¬ 
cules  in  the  solid  state  and  of  the  44  wing  ”  due 
to  liquids.  S.  C.  Sirkar  and  J.  Gutta  (Indian  J. 
Physics,  193S,  12,  35 — 46). — The  Raman  spectra 
of  polycryst.  masses  of  PhMe,  cis-  and  trans - 
CHCKCHCl,  (CH2C1)2,  and  a  mixture  of  o-,  w-,  and 
p-xylene  have  been  measured  in  the  low-frequency 
region.  Intense  new  lines  are  observed  with  the 
centro-symmetrical  mols.  but  not  with  others.  The 
new  lines  are  therefore  not  due  to  lattice  oscillations, 
nor  do  they  spread  out  to  give  the  “  wing  3>  in  the 
liquid  state.  The  extinction  directions  of  p-CgH4CI2 
at  room  temp,  and  below  12°  are  the  same ;  hence 
the  orientation  of  the  mols.  does  not  change,  as 
suggested  by  Vuks.  ,  T.  H.  G. 

Anomalous  depolarisation  of  :  the  light 
scattered  by  binary  mixtures.  B.  K.  Mookerjee 
(Indian  J.  Physics,  1938, 12,  15 — 24). — Investigations 


have  been  made  of  (a)  the  distribution  of  intensity 
in  the  “  wing  3  3  of  the  Rayleigh  line  due  to  a  mixture  of 
CS2  and  MeOH  at  the  crit.  solution  temp,  and  (b) 
the  dependence  of  the  depolarisation  factor  pfi  for  a 
similar  mixture  of  PhOH  and  H20  on  the  shape  of  the 
illuminated  vol.  Krisknan’s  theory  of  “  cluster  ” 
formation  is  not  supported.  T.  H.  G. 

Scattering  of  light  in  liquids.  M.  Peyrot  (Ann. 
Physique,  1938,  [xi],  9,  335 — 407). — Measurements 
are  described  and  results  tabulated,  with  all  com¬ 
parative  available  data,  for  the  depolarisation  factors 
and  the  relative  intensities  of  light  scattered  without 
change  of  X  in  H20  and  in  40  org.  liquids.  From  the 
depolarisation  factors,  qual.  estimations  of  the  optical 
anisotropy  of  the  mols.  are  made  and  discussed.  The 
abs.  mol.  scattering  of  C6H6  has  been  measured. 
Results  are  discussed  in  relation  to  those  given  by 
various  formulae.  N.  M.  B. 

Formation  of  mercury  molecules.  II.  F.  L. 
Arnot  and  M.  B.  M’Ewen  (Proc.  Roy.  Soc.,  1938, 
A,  165,  133—147;  cf.  A.,  1936,  410).— The  balanced 
space-charge  method  is  used  to  study  the  formation 
of  ionised  Hg  mols.  It  is  concluded  that  three 
processes  are  operative :  one  involves  a  collision 
between  two  excited  atoms,  the  others  a  collision 
between  one  excited  and  one  normal  atom.  The 
appearance  potentials  for  the  processes  are  given. 
It  is  suggested  that  only  atoms  in  P  states  form 
attachments  with  normal  atoms  leading  to  the 
formation  of  mol.  ions.  G.  D.  P. 

Electronic  affinity  of  gases.  L.  Goldstein 
(Ann,  Physique,  1938,  [xi],  9,  723 — 803). — The 
electronic  affinity  of  02,  SF8,  and  CF4  in  the  pure 
state,  and  when  mixed  with  A,  Xe,  and  Kr,  has  been 
examined  on  the  basis  of  the  fact  that  attraction  of 
electrons  by  mols.  with  formation  of  ions  is  a  problem 
of  electronic  collision.  The  mols.  02,  SFfi,  and  CF4 
in  the  pure  state  behave  towards  slow  electrons  as 
inert  gases,  there  being  no  tendency  for  the  formation 
of  ions  by  the  capture  of  electrons.  Electro-negative 
centres  produced  artificially,  e.g.,  by  excitation,  and 
dissociation,  or  in  the  case  of  mixtures  with  inert 
gases,  by  metastable  atoms  of  the  admixed  gas,  can 
cause  capture  of  electrons.  The  range  of  speeds  of 
electrons  which  can  be  captured  to  form  ions  extends 
from  0*12  e.v.  to  that  corresponding  with  the  first 
excitation  levels  of  the  mols.  concerned.  The 
ionisation  potentials  of  02,  SF0,  and  CF4  wore  deter¬ 
mined.  The  vals.  for  02  are  12*6,  16*2,  and  21*3  e.v., 
and  for  SF6  and  CF4,  19*3  and  17*8  v.,  respectively. 

A.J.  M. 

Characteristics  of  the  system  copper-cuprous 
oxide-copper.  E.  Wehner  (Physikal.  Z.,  1938, 
39,  445— 454). — Curves  connecting  current  with  volt¬ 
age,  pressure,  and  contact  surface  have  been  obtained 
for  the  Cu-Cu20-Cu  system,  using  both  d.c.  and 
a.c.  The  effect  of  pressure  on  the  current  diminishes 
with  increasing  pressure,  although  the  effect  differs 
for  d.c.  and  a.c.  Two  rectifications  occur  in  opposite 
senses,  and  variation  of  voltage  and  pressure  converts 
one  steadily  into  the  other.  Rectifying  action  at  the 
boundary  botween  CuaO  and  applied  electrode  rises 
with  increasing  resistance,  and  hence  with  diminution 
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of  pressure,  surface,  and  potential,  in  agreement  with 
Nordheim’s  theory  of  detector  action.  A.  J.  M. 

Oscillographic  examination  of  the  unidirec¬ 
tional  conductivity  of  carborundum.  J.  K. 
Bose  and  S.  R.  Khastgir  (Z.  Physik,  1938, 109,  80 — 
84). — 50-cyclo  a.c.  at  potentials  up  to  about  15  v. 
was  applied  to  carborundum  and  the  rectification 
examined  oscillographically  against  a  suitable  time- 
base.  Multiple  contacts  at  the  crystal  surface  give 
much  less  rectification  than  single  point  contact,  and 
the  rectification  diminishes  with  increase  in  applied 
voltage.  L.  G.  G. 

Dielectric  after-effect  phenomena  in  solid  non¬ 
conductors.  G.  M.  Voglis  (Z.  Physik,  1938,  109, 
52 — 79). — A  comprehensive  examination  of  the 
relationship  between  the  charging  or  discharging 
current  and  time  (10~2  to  103  sec.)  for  beeswax,  mica, 
glass,  and  kcrafar-U  is  described.  L.  G.  G. 

Measurements  of  dielectric  loss  and  of  high- 
frequency  conductivity.  III.  Development  and 
testing  of  the  method  of  measurement  and 
evaluation.  H.  Schwindt.  IV.  P.  Wultt  and 
H.  Schwtndt  (Z.  physikal.  Chem.,  193S,  B,  39,  275 — 
289,  290 — 313). — III.  The  Rohde  method  (A.,  193G, 
1084)  is  applied  to  liquids.  A  condenser  is  described, 
suitable  for  hygroscopic  or  volatile  liquids  and  also 
for  use  at  low  temp. 

IV.  A  small  dielectric  loss  (L)  was  observed  in  the 
pure  non-polar  liquids  :  C6H6,  tetralin,  paraffin,  and 
C7Hie.  It  was  independent  of  frequency  and  temp. 
Presence  of  H20  in  C6H6  or  Et20  causes  a  measurable 
increase  of  L.  With  addition  of  an  alcohol  to  a  non¬ 
polar  solvent,  L  at  first  remains  almost  const.,  and 
increases  rapidly  only  beyond  a  certain  concn.,  which 
depends  on  the  alcohol  used.  The  conductivity  loss 
for  solutions  of  an  alcohol  ( e.g .,  Pr°OH)  in  a  non-polar 
solvent  passes  through  a  max.  Data  for  the  temp, 
and  frequency  dependence  of  L  for  alcohols  are 
recorded.  Solutions  of  fatty  acids  (e.g.,  Bu^C02H  in 
7«$<>amyl  acetate)  show  an  increase  of  L  on  warming 
due  to  dissociation  of  the  double  mols.  of  acid.  The 
effect  is  more  marked  in  polar  than  in  non-polar 
solvents.  H.  J.  E. 

Precision  method  for  the  determination  of  the 
molecular  polarisation  of  non-dissociating 
liquids.  G.  Rosseler  (Z.  Physik,  1938,  109,  150— 
152). — A  reply  to  criticism  (A.,  1937,  I,  347)  and  a 
correction  of  errors  in  the  original  (ibid.,  12). 

L.  G.  G. 

Possibility  of  molecular  rotation  in  the  solid 
forms  of  cetyl  alcohol  and  three  long-chain 
ethyl  esters.  W.  O.  Baker  and  C.  P.  Smyth  (J. 
Amer.  Chem.  Soc.,  1938,  60,  1229 — 1236). — Dielectric 
consts.  of  Et  undecoate  (I)  palmitate  (II),  and 
stearate  (III),  and  cetyl  alcohol  (IV)  in  the  liquid  and 
solid  states  have  been  determined  over  a  wide  range 
of  temp,  and  v.  Solid  (I)  shows  no  general  freedom 
of  mol.  rotation.  (II)  undergoes  a  solid  ce-jU  transition 
at  the  f.p.,  and  during  the  process  shows  greater 
freedom  of  mol.  rotation  than  in  the  liquid ;  it  also 
shows  a  hitherto  undetected  slight  transition  in  the 
P-form.  (Ill)  shows  mol.  rotation  about  the  long 
axis  in  the  a-form.  (IV)  shows  mol.  rotation  in  the 


a-form  accompanied  by  strong  anomalous  dispersion 
of  the  dielectric  const.  Rotation  about  the  long 
axes  of  mols.  in  the  a-fonn  appears  to  be  possible,  but 
in  the  (3-forms,  where  the  mols.  are  tilted  with  respect 
to  the  planes  and  more  closely  packed,  no  general 
freedom  of  rotation  is  found.  E.  S.  H. 

Dielectric  constant  of  deuterium  oxide.  J. 
Wyman,  jun.,  and  E.  N.  Ingalls  (J.  Amer.  Chem.  Soc., 
1938,  60,  1182 — 1184). — Vais,  of  €  and  its  temp,  coeff. 
for  DoO  and  H20  at  0 — 100°  are  recorded.  Through¬ 
out  the  range  e  for  D20  is  slightly  <  for  II20 ;  the 
temp,  coeffs.  are  nearly  equal.  The  results  are  dis¬ 
cussed  in  relation  to  heats  of  solvation  and  heats  of 
dilution  of  strong  electrolytes.  E.  S.  II. 

Measurements  of  the  dielectric  constants  of 
solids  by  means  of  ponderomotive  forces.  III. 
Rochelle  salt.  D.  Doborzynski  (Bull.  Acad. 
Polonaiso,  1938,  A,  37—61 ;  cf.  A.,  1938, 1, 121, 160).— 
The  dispersion  of  e  has  been  determined  at  18*5°  for 
a  field  of  58  v.  per  cm.  o,  and  ec  (^8)  are  normal ; 
ea  ~70  and  150  for  w  of  5  X  10(J  and  50  cycles, 
respectively.  Anomalous  dispersion  (at  60 — 3000  m.) 
is  due  to  resonance  with  piezoelectric  vv.  (Of.  A., 
1934,  1291 ;  1935,  1452;  et  al)  #  I.  MoA. 

Theory  of  the  propagation  of  light  in  an  atomic- 
ally  stratified  medium.  J.  Wkigle  (Helv.  Phys. 
Acta,  1938,  11,  159 — ISO). — A  dynamic  theory  of  the 
propagation  of  light  in  crystals  is  developed. 

O.  D.  S. 

Absolute  configuration  of  optically  active  sub¬ 
stances.  W.  Kuhn  (Naturwiss.,  1938,  26,  289 — 
296,  305 — 310). — A  review  dealing  with  the  deter¬ 
mination  of  the  abs.  configurations  of  inorg.  complex 
compounds  {e.g.,  [Co(C204)3]K3}  and  org.  compounds 
(e.g.,  CHMeEt*OH  and  related  compounds),  based  on 
the  study  of  the  absorption  bands  of  the  mols. 

A.  J.  M. 

General  laws  of  dynamics  and  their  applic¬ 
ation.  G.  A.  Linhart  (Riverside  Jun.  Coll.,  1938, 
8,  1 — 24). — -Theoretical.  By  introducing  the  concept 
of  energy  of  orientation,  certain  fundamental  laws 
generally  restricted  to  thermodynamics  are  shown  to 
bo  applicable  to  all  unidirectional  dynamic  processes. 
Applications  discussed  are  :  the  penetration  of  cosmic 
r&ys  into  the  earth’s  atm.,  magnetism  and  electro¬ 
magnetic  induction,  and  the  formation  of  HqO  and 
D20.  E.  S.  H. 

Collective  electron  ferromagnetism.  E.  C. 
Stoner  (Proc.  Roy.  Soc.,  1938,  A,  165,  372—414).— 
A  mathematical  investigation  of  the  problem  of  ferro¬ 
magnetism.  General  equations  are  obtained,  using 
Fermi-Dirac  statistics,  for  the  magnetic  moment  of  a 
no.  of  electrons  in  an  unfilled  energy  band  of  standard 
form,  for  which  the  interchange  interaction  effects 
give  rise  to  a  term  in  the  energy  expression  cc  the 
square  of  the  magnetisation.  Expressions  are  derived 
fof  the  variation  of  magnetisation  near  the  Curie 
point  and  at  low  temp.  G.  D.  P. 

Comparison  of  wave  functions  for  HeH++  and 
HeH+.  C.  A.  Coulson  and  W.  E.  Duncans  on 
(Proc.  Roy.  Soc.,  1938,  A,  165,  90 — 115). — Various 
approximations  are  used  in  a  comparative  study  of 
the  wave  functions.  For  the  HeH+  ion  the  mol.- 
orbital  approximation  is  better  than  the  electron-pair. 
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Ionic  and  polar  terms  are  included  in  the  final  wave 
function.  G.  D.  P. 

Structural  formulae  of  unsaturated  hydro¬ 
carbons.  M.  Brutzcus  (Compt.  rend.,  1938,  206, 
1177—1179). — Modified  formulae  for  a  no.  of  unsatur¬ 
ated  compounds,  obviating  multiple  linkings  by  the 
introduction  of  bivalent  C,  are  proposed  and  discussed. 
The  modifications  are  based  on  thermochemical  con¬ 
siderations  (cf.  A.,  1938, 1,  253).  A.  J.  E.  W. 

Formation  of  mesomeric  systems.  J.  Kenner 
(Naturo,  1938, 141,  786—787;  cf.  A.,  1938, 1,  178).— 
Tho  generalisation  that  mesomeric  systems  may 
readily  be  formed  from  others  closely  related  to  them 
throws  light  on  many  org.  and  inorg.  reactions,  several 
of  which  are  discussed.  L.  S.  T. 

Theory  of  the  liquid  state.  H.  G.  Trieschmann 
(Z.  physikal.  Chem.,  1938,  B,  39,  209 — 217). — A 
discussion  of  the  postulates  of  general  theories  of  the 
liquid  state.  H.  J.  E. 

Theory  of  liquids.  A.  Ganguli  (Indian  J. 
Physics,  1938,  12,  25—33). — A  general  distribution 
function  of  mols.  is  given  and  special  cases  for  gases, 
liquids,  and  solids?  are  considered.  The  various 
terms  of  London’s  expression  for  the  potential  energy 
are  discussed  with  reference  to  rotation  in  liquids  and 
solids,  viscosity  (rj),  polymerisation,  formation  of 
glasses,  etc.  Certain  simplified  expressions  for  tho 
distribution  function,  cohesion,  internal  forces,  rl} 
etc.  are  reviewed  and  van  der  Waals’  equation  is 
considered;  cohesive  forces  and  tj  are  calc,  from 
it.  Some  formulae  for  vj  and  time  of  relaxation 
are  obtained  in  a  simplified  manner.  T.  H.  G. 

Perturbations  of  crystal  lattices.  (A)  Calcul¬ 
ation  of  the  heat  of  autodiffusion  of  metals  and 
the  heat  of  diffusion  of  solid  solutions.  (B) 
Calculation  of  the  work  of  penetration  of  slow 
electrons  into  the  crystal  lattice  of  a  salt.  J. 
Cichocki  (J.  PhA^s.  Radium,  1938,  [vii],  9,  129 — 
132  ;  cf.  A.,  1937^  I,  296).  0.  D.  S. 

Modified  method  for  measuring  the  temper¬ 
ature-dependence  of  the  number  of  crystallis¬ 
ation  nuclei  in  a  supercooled  organic  liquid. 
G.  L.  Michnevitsch,  I.  F.  Brovko,  and  A.  V. 
Babadschan  (Physikal.  Z.  Sovictunion,  1938,  13, 
103 — 112). — A  modification  of  Tammann’s  method 
is  described  which  is  suitable  for  substances  Avith  a 
large  no.  of  crystallisation  centres  and  high  linear 
rates  of  crystallisation.  A  thin  flat  glass  container 
is  used  and  the  temp,  during  exposure  is  kept  const, 
to  ±0-5°.  The  curve  relating  temp,  of  nucleus 
formation  to  no.  of  centres  formed  in  bctol,  for  const, 
temp,  of  development,  shows  two  max.,  at  — 2*9° 
and  1*5°,  respectively.  Tho  former  is  ascribed  to 
anomalous  cooling  adjacent  to  the  walls  of  the 
container.  J.  W..£v 

Stability  of  the  crystallisation  centres  of  an 
organic  liquid  at  various  temperatures  and  con¬ 
clusions  therefrom  concerning  Tammann's 
method.  G.  L,  Michnevitsck  and  I.  F.  Brovko 
(Physikal.  Z.  Sovietunion,  1938,  13,  113 — 122;  cf. 
preceding  abstract), — The  process  of  “  development  ” 
of  submicroscopic  nuclei  by  heating  the  supercooled 


melt  causes  instability  and  only ,  some  nuclei  can 
grow  to  give  spherolites  and  thereby  become  observ¬ 
able.  The  no.  of  these  (z)  varies  with  the  temp,  of 
nucleus  formation  (Te)  and  of  development  ( T T) 
according  to  z  =  z0e-<Tp~T*\  a  increases  rapidly, 
i.e.,  stability  of  centres  decreases  with  diminishing 
TCJ  so  tho  curve  connecting  z  with  Te  for  const.  Tp  is 
distorted  and  displaced  towards  higher  temp.  The 
question  whether  true  max.  exist  in  this  curve  is 
discussed.  J.  W.  S. 

Example  of  Brownian  molecular  motion.  M. 
von  Laue  (Naturwiss.,  1938,  23,  317 — 318). — 
Calculation  shows  that  in  empty  space  a  conducting 
sphere  possesses  thermal  rotational  motion  Avhen  it  is 
acted  on  by  a  magnetic  field.  The  implications  of 
this  result  are  discussed.  A.  J.  M. 

Eigenvalue  problem  of  a  diatomic  molecule 
and  calculation  of  the  energy  of  dissociation. 
S.  K.  Chakravorti  (Z.  Physik,  1938, 109,  25 — 38), — 
Energies  of  vibration  and  dissociation  of  diat.  mols. 
are  calc,  wave-mechanically  and  data  given  for  BeH, 
CdH,  C2,  and  N2,  The  method  is  superior  to  those  of 
other  authors  in  that  higher  order  terms  are  included. 
Calc.  vals.  of  the  energy  of  dissociation  of  the  above 
mols.  agree  more  closely  with  experimental  vals. 
than  do  those  of  Morse.  L.  G.  G. 

Quadrupole-quadrupole  interatomic  forces. 
J.  K.  Knife  (Physical  Rev.,  1938,  [ii],  53,  73*^- 
745). — Mathematical.  N.  M.  B. 

Elimination  of  the  mosaic  crystal  imperfection 
effect  on  width  of  X-[ray]  lines.  J.  M.  Baykovsky 
(Nature,  1938,  141,  872). — The  two  kinds  of  im¬ 
perfection  causing  loss  of  resolving  power  in  the 
X-ray  spectra  of  crystals  are  duo  (i)  to  mosaic  struc¬ 
ture  and  (ii)  to  an  irregular  arrangement  of  the  at. 
planes.  The  effect  of  (ii)  is  inappreciable,  and  that 
due  (i)  to  can  be  made  negligible  by  means  of  a 
symmetrical  arrangement  in  which  the  distances, 
slit  to  crystal  and  cnTstal  to  photographic  plate,  are 
made  equal.  L.  S.  T. 

Influence  of  chemical  binding  on  X-ray  absorp¬ 
tion  spectra.  R.  Landshoff  (Rev.  Sci.  Instr.,  193S, 
9,  143 — 147). — A  general  survey.  N.  M.  B. 

Nature  of  ionic  sign  preference  in  C.  T.  R. 
Wilson  cloud  chamber  condensation  experi¬ 
ments.  L.  B.  Loeb,  A.  F.  Kip,  and  A.  W.  Einars- 
son  (J.  Chem.  Physics.  1938,  6,  264 — 273). — The 
charge  preference  in  Wilson  cloud  chamber  con¬ 
densations  cannot  be  accounted  for  either  by  intro- 
duction  of  hygroscopic  impurities  into  the  embryonic 
droplet  on  capturing  ions  of  different  sign  or  by 
consideration  of  the  electrical  double  layer  at  liquid- 
gas  surfaces.  Results  for  C6H6,  PhN02,  CHCL, 
C0Me2,  AcOH  (no  ±  effect),  H20,  EtI,  NH2Ph 
PhCl,  PhMe,  HC1 4-  H20  (negative  ion  first)  and 
EtOH,  MeOH,  AcOH,  BuBr  (positive  ion  first)  are 
discussed.  The  saturated  vapour  is  assumed  to 
contain  embryonic  droplets  of  radius  too  small  for 
surface  forces  to  come  into  play  and  the  mols.  in  these 
droplets  are  in  a  definite  but  pseudo- cryst.  arrangement 
determined  bv  van  der  Waals  forces.  The  existence 
of  such  pseudo- cryst.  droplets  or  groups  in  liquids 
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may  account  for  the  cybotactic  state  ascribed  to  them 
from  X-ray  diffraction  studies.  W.  R.  A. 

Structure  of  metals.  R.  A.  Stephen  (Nature, 
193S,  141,  748;  cf.  A;,  1938,  I,  236).— Scatter  of 
spots  in  high -dispersion  X-ray  photographs  can  also 
be  due  to  (i)  a  purely  geometrical  effect  due  to  the 
finite  convergency-  of  the  X-ray  beam  and  (ii)  the 
finite  width  of  the  Xa  lines,  (i)  is  too  small  to  account 
for  the  scattering  observed  by  Muller  (A.,  1938, 1,  67), 
but  (ii)  gives  results  of  the  correct  order.  Serious 
errors  in  determining  lattice  consts.  and  deduced 
internal  stresses  will  result  unless  this  effect  is  taken 
into  account.  L.  S.  T. 

Application  of  X-ray  methods  to  problems  of 
chemical  binding.  R.  Brill  (Angew.  Chem.,  1938, 
51,  277 — 282). — A  review,  with  detailed  reference  to 
the  direct  detection  of  ionic,  homopolar,  and  H  bonds 
and  van  der  Waals  forces,  from  2-dimensional  electron 
density  projections  obtained  by  Eourier  synthesis  of 
precision  X-ray  crystal  data  for  NaCl,  diamond,  and 
(CH2)6N4  (A.,  1938,  I,  124).  I.  Me  A. 

Crystal  structure  of  montmorillonite.  E. 
Maegdefrait  and  U.  Hofmann  (Z.  Krist.,  1938,  98, 
299—323;  cf.  A.,  1935,  1345;  1936,  1450;  1937,  I, 
17). — In  powder  X-radiograms  made  for  several 
montmorillonites  of  varying  composition  and  humid¬ 
ity,  only  (00 1)  and  (hk 0)  reflexions  of  a  rhombic  cell 
with  a  5*18,  b  8*97  a.,  c  variable,  occur.  A  cross¬ 
lattice  structure  of  parallel  equidistant  pyrophyllitic 
(A.,  1934,  1162)  layers  (I),  separated  by  layers  of  H20 
mols.,  and  with  4  A1  statistically  distributed  over  the 
6  octahedral  centres,  accords  best  with  measured 
intensities.  It  differs  from  that  of  Clark  et  al.  (A., 
1938,  I,  52)  in  assuming  (i)  continuous  hydration, 
without  discrete  H20  positions,  (ii)  absence  of  mutual 
orientation  of  (I)  along  a  or  b.  The  small  effect,  on 
intensities,  of  cationic  substitution  (6  Mg  or  3  Fe  +  1 
Al  for  4  Al)  is  ascribed  to  mean  at.  vibrations  >  calc, 
vals.  (A.,  1936,  15,  412,  538).  I.  McA. 

Anomalous  mixed  crystals.  II.  Subsidiary 
components  in  mixed  crystals  of  the  iron 
ammonium  chloride  type.  A,  Neuhaus  (Z. 
Krist.,  1937,  98,  112—142;  cf.  A.,  1936,  1477;  1938, 
I,  68). — The  hygroscopic  isomorphous  monoclinic  salt 
hydrates  MC12,2H20  (I)  (M  =  Mn,  Co,  Fe,  and  Ni) 
together  with  FeCl3,H20  (II),  NiCl2,2H20  (stable 
rhombic  form)  (III),  MnCl2,2NH4Cl,2H20  (IV), 
and  FeCl3,2NH4Cl,H20  (V),  have  been  prepared,  and 
crystal  properties  (goniometric,  mechanical,  optical, 
and  X-ray)  measured  and  summarised.  In  combin¬ 
ation  with  NH4C1,  (II)  and  (III)  deviate  from  the 
uniform  behaviour  of  (I).  Like  their  Cu  analogue 
(IV)  and  (V)  show  a  pseudo-cubic  symmetry  and 
intergrowth ;  the  spatial  equality  of  their  components 
favours  anomalous  miscibility.  The  extent,  mechan¬ 
isms,  and  relations  of  anomalous  mixed  systems  are 
discussed.  “l.  McA. 

Structure  of  trisodium  tricyanomelamine  tri- 
hydrate.  J.  L.  Hoard  (J.  Amcr.  Chem.  Soc., 
1938,  60,  1194 — 1198). — X-Ray  data  indicate  a 
hexagonal  unit  with  a0  10*23  and  c0  5-56  a.,  containing 
2Na3C6N9,3H20  ;  space-group  Z& — C62c.  E.  S.  H. 


a-p  Transformation  of  manganese.  G.  Johann- 
sen  and  H.  Nitka  (Physikal.  Z.,  1938,  39,  440 — 145). 
— The  thermal  expansion,  electrical  conductivity,  and 
X-ray  crystal  structure  of  Mn  have  been  determined 
at  high  temp.  The  arrest  at  682°  previously  obtained 
by  thermal  methods  is  due  to  supercooling  of  the 
p -phase.  The  a-p  transition  point  for  95%  Mn  is 
640—650°,  and  for  99*95%  Mn,  640—710°,  both 
determined  by  cooling.  The  val.  for  95%  Mn  deter¬ 
mined  by  heating  is  750 — 800°.  A.  J.  M. 

Nature  of  chemical  linkings.  I.  Chiolite  and 
similar  compounds.  V.  Caglioti  and  G.  Giaco- 
mello  (Naturwiss.,  1938,  26,  317). — The  space-group 
of  chiolite  has  been  obtained  by  the  Patterson  method 
of  analysis;  a  =  4*96  X  2,  c  =  5*16  a.  The  formula 
is  6NaAlF4,4NaF.  A.  J.  M. 

Crystal  structure  of  ammonium  chlorobromo- 
iodide  and  configuration  of  the  chlorobromo- 
iodide  group.  R.  C.  L.  Mooney  (Z.  Krist.,  193S, 
98,  324 — 333  ;  cf.  A.,  1935,  812). — By  X-ray  analysis, 
NH4ClIBr  (prep,  described)  has  4  mols.  in  the  rhombic 
unit  cell  with  a  6*13,  b  8*50,  c  9*94  a.;  pcaic.  3*32; 
space-group  FJ®  (Pmcn).  The  complete  8-parameter 
structure  is  determined  (by  Fourier  synthesis  and 
otherwise)  from  visual  intensities.  CllBr'  is  recti¬ 
linear  with  I  central ;  Cl — I  is  2*38,  and  I — Br  2*50  A. 
NH4*  is  surrounded  by  4  Cl  and  4  Br  in  pseudo- cubic 
alternation  at  average  distances  of  3*35,  3*50  a., 
respectively.  NH4 — I  is  <3*94  a.  I.  McA. 

X-Ray  studies  of  the  structure  of  hair,  wool, 
and  related  fibres.  IV.  Molecular  structure 
and  elastic  properties  of  the  biological  cells. 
H.  J.  Woods  (Proc.  Roy.  Soc.,  1938,  A,  166,  76 — 96). 
— Cells  isolated  from  different  types  of  hair  are  found 
to  contain  cryst.  keratin,  and  they  can  be  built  up 
into  tissues  giving  X-ray  photographs  comparable 
with  those  obtained  from  the  fibres.  Cells  from 
retted  fibres  previously  set  in  steam  are  found  to  be 
stretched  but  their  measured  lengths  are  <  would  be 
expected,  indicating  that  the  elastic  phase  extends 
inside  the  cells  as  well  as  between  them.  By  the 
combined  action  of  pressure  and  steam  the  cells  can 
be  formed  into  coherent  transparent  sheets,  elastic  in 
H20  up  to  50%  extension  and  extensible  in  steam  or 
aq.  NaOH  to  100%.  These  sheets  can  be  relaxed, 
set,  and  supercontracted  in  the  same  way  as  fibres. 
It  is  concluded  that  the  behaviour  of  the  fibres  is  for 
the  most  part  determined  by  the  properties  of  the 
cells.  G.  D.  P. 

Structure  of  plastically  deformed  crystals  and 
mechanism  of  deformation.  A.  P.  Komar  (Bull. 
Acad.  Sci.  U.R.S.S.,  Ser.  Phys.,  1937,  789—795;  cf. 
A.,  1936,  552,  1449;  1937,  I,  117). — The  deformation 
in  bent  or  strained  crystals  of  NaCl,  Al,  and  Mg  is 
intcrpretable  from  Laue  X-radiograms,  using  previous 
methods  (loc.  cit.)  and  Taylor’s  slip  theory  (A.,  1934, 
950).  I.  McA. 

Arrangement  of  molecules  in  a  single  layer  and 
in  multiple  layers.  L.  H.  Germer  and  K.  H. 
Storks  (J.  Chem.  Physics,  1938,  6,  280 — 293). — When 
a  highly  polished  Cr-plated  block  is  dipped  through 
a  unimol.  film  of  stearic  acid  (I)  or  Ba  stearate  (II)  a 
single  layer  of  mols.  is  deposited.  Each  subsequent 
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dipping  leads  to  the  deposition  of  two  layers.  The 
reflexion  of  fast  electrons  from  such  odd-numbered 
layers  has  been  investigated.  Even-numbered  layers 
are  deposited  when  thin  foils  of  Resoglaz  are  dipped 
under  similar  conditions;  two  layers  are  deposited 
at  each  dipping,  including  the  first.  These  layers 
have  been  studied  by  transmission  methods.  lor  a 
single  layer  of  (II)  and  of  (I)  on  a  Cr  surface  the 
hydrocarbon  chains  are  closely  packed  but  arranged 
irregularly  and  the  axes  of  the  chains  lie  approx, 
normal  to  the  surface.  With  odd-numbered  layers 
of  mols.  it  appears  that  the  layer  nearest  the  Cr 
surface  is,  like  a  single  layer,  close  packed  but 
arranged  irregularly  whilst  in  the  subsequent  layers 
the  mols.  are  arranged  regularly  in  the  same  manner 
as  on  Resoglaz.  Even-numbered  layers  of  (II)  on 
Resoglaz  give  a  diffraction  pattern  which  indicates 
that  the  mols.  are  arranged  as  simple  crystals  having 
hexagonal  symmetry,  that  all  layers  are  regularly 
arranged,  and  that  the  chain  axes  are  normal  to  the 
surface.  In  all  except  the  first  layer  on  a  Cr-plated 
surface  and  in  all  layers  on  Resoglaz,  (I)  mols.  are 
arranged  regularly  and  are  built  into  monoclinic 
crystals  with  a  8*27,  b  4*96  A.,  p  70°;  the  a  and  b 
axes  are  parallel  to  the  supporting  surface,  the  b  axis 
showing  strong  preference  for  the  direction  normal 
to  the  dipping  plane.  The  unique  irregular  arrange¬ 
ment  of  the  first  layer  on  a  Cr  surface  has  been  found 
also  for  a  polished  steel  surface.  On  Resoglaz  the 
paraffin  end  of  the  mol.  is  in  contact  with  the  foil 
whereas  on  the  metal  support  the  Ba  or  C02H  groups 
make  contact.  It  is  suggested  that  the  first  layer  of 
(I)  may  react  with  the  metal  to  form  a  stearate  whilst 
subsequent  layers  remain  uncombined.  The  signific¬ 
ance  of  the  formation  of  a  metallic  stearate  (or  similar 
compound)  on  boundary  lubrication  may  possibly  be 
capable  of  investigation  .  by  electron  diffraction 
methods.  Polymorphic  forms  of  (I)  crystals  are  dis¬ 
cussed.  A  single  layer  of  Ba  myristate  has  also  been 
examined  and  gives  results  very  similar  to  a  single 
layer  of  (II).  With  improved  vac.  technique  it  is 
predicted  that  layers  of  adsorbed  gases  could  be 
investigated  by  electron  diffraction  methods. 

W.  R.  A. 

Crystal  and  molecular  structure  of  CBr4  and 
CI4.  H.  Mark  (Z.  physikal.  Chem..  1938,  B,  39, 
314). — The  correctness  of  Finbak  and  Hasscl’s  data 
is  affirmed  (cf.  A.,  1937,  I,  502).  H.  J.  E. 

Isomorphism  of  BaCdCl4,4H>0  and 
BaPt(CN)4,4H20.  H.  Brasseur  and  A.  be  Ras- 
senfosse  (Z.  Krist.,  193S,  98,  353—355). — In  reply  to 
Quodling  and  Mcllor  (A.,  1938,  I,  180)  the  evidence 
for  and  against  isomorphism  is  reviewed.  I.  McA. 

Crystal  growth  on  calcite  surfaces.  G.  I. 
Finch  and  E.  J.  Whitmore  (Trans.  Faraday  Soc., 
1938,  34,  640—645;  cf.  A.,  1937,  I,  226).— The 
orientation  of  NaN03  crystals  grown  on  surfaces  of 
calcite  is  wholly  determined  by  the  substrate  crystal 
surface.  Where  the  latter  is  of  single  crystal  structure 
continuous  with  that  of  the  main  crystal,  the  NaN03 
crystals  are  oriented  and  continue  as  far  as  possible 
the  at.  arrangement  of  the  underlying  calcite,  but 
where  the  polish  layer  is  shown  bv  electron  diffraction 

X  v  mS 

to  be  amorphous,  the  overgrowths  of  NaX03  are 


un oriented.  Hence  the  overgrowth  experiments  pro¬ 
vide  independent  confirmation  of  the  conclusions 
based  on  electron  diffraction  examination. 

F.  L.  U. 

Measurement  of  the  periodic  internal  potential 
of  crystals.  A.  Hautot  and  J.  J.  Trillat  (J.  Phys. 
Radium,  1938,  [vii],  9,  133—139;  cf.  A.,  1938,  I,  63). 
— A  theory  of  electron  diffraction  in  metallic  crystals, 
based  on  the  classical  theory  of  metals,  is  developed. 
Vais,  for  the  coeffs.  of  the  periodic  internal  potential 
of  Ni,  Au,  Cu20,  and  graphite  crystals  calc,  by  this 
theory  from  the  breadth  of  electron-diffraction  rings 
produced  by  the  crystals  are  of  the  order  of  magnitude 
of  those  derived  from  a  consideration  of  the  electrical 
properties  of  the  atoms  of  the  crystal.  0.  D.  S. 

Structure  of  sulphur  by  means  of  cathode  rays. 
J.  J.  Trillat  and  S.  Oketani  (Z.  Krist.,  193S,  98, 
334—343;  cf.  A.,  1934,  1296;  193S,  I,  67).— S  films 
prepared  by  evaporation  of  CS2  solutions  on  H20  or 
Au  leaf  gradually  sublime  in  vac.  By  electron 
diffraction,  they  are  shown  to  consist  of  flat  rhombic 
single  crystals  of  variable  orientation.  Powder  dia¬ 
grams  are  rarely  obtained.  Diffraction  patterns 
corresponding  with  the  (111),  (Oil),  (010),  and  (100) 
planes  confirm  Warren’s  X-ray  structure  (A.,  1935, 
285).  Pattern  changes  during  exposure  are  due  to 
local  reorientation,  not  to  a  thermal  rhombic  mono¬ 
clinic  transition.  I.  Me  A. 

Polymorphous  forms  of  crystalline  carbon 
compounds  with  long  stretched  chains,  as 
determined  by  electron  diffraction.  T.  Schoon 
(Z.  physikal.  Chem.,  1938,  B,  39,  385 — 410). — Stearic 
acid  exists  in  two  forms  with  a  5*62,  b  7*54,  c  ~  50*0  a., 
p  61*2°  and  a  9*46,  b  4*96,  c  ^  49*15  a.,  p  54*2°, 
respectively.  Margaric  acid  has  a  10*45,  b  4*63,  c  s 
48*9  a.,  p  55°  ;  cetyl  alcohol,  a  9*15,  b  5-01,  c  is  44*8  a., 
p  55*5°;  palmitic  acid,  a  9-54,  6  4*99,  c  is  44-3  a., 
p  53*4°;  dicetyl  ether,  a  5*64,  b  7*43,  c  is  43*4  a.,  p 
62*9;  cetyl  palmitate,  a  5-60,  b  7*49,  c  is  93  a.,  p 
60*8° ;  C30H62  (first  form),  a  5*577,  b  7*482,  c  is  39*8  A., 
P  61  *9° ;  (second  form)  a  4*955,  b  7 *51 ,  c  39*94,  p  90°  ; 
C3JHr>4,  a  4*97,  b  7*49,  c  82*22  a.,  p  90°; 
C02H-[CHo]8*C0oH,  a  9*6,  b  5*0,  c  13*8  a.,  p  55° ; 
COsHTCHJ^C^H,  9*5,  b  5*0,  c  21  *3  a.,  p  54°.  In 
these  substances  a  small  no.  of  elementary  cells  are 
characterised  by  the  vals.  of  a  and  b  and  of  the 
monoclinic  angle  p.  The  structure  of  long-chain 
paraffins  and  their  derivatives,  and  the  transition 
phenomena  of  certain  paraffins,  are  accounted  for  in 
terms  of  these  simple  structural  types.  H.  J.  E. 

Molecular  structures  of  the  methyl  deriv¬ 
atives  of  phosphorus  and  arsenic.  H.  D.  String- 
all  and  L.  O.  Brockway  (J.  Amer.  Chem.  Soc.,  1938, 
60,  996 — 1000).— Electron- diffraction  investigations 
show  that  PMe3  and  AsMe3  are  pyramidal  with  P  and 
As  at  the  respective  apices.  PMe3  has  a  bond  angle 
100±4°  with  P — C  1*87 4:0*02  a.;  AsMe3  has  a  bond 
angle  964:5°  with  As — C  1  *984:0*02  a.  These  distances 
agree  with  published  vals.  for  the  sums  of  covalent 
radii.  E.  S.  H. 

Dynamic  theory  of  space  lattice  diffraction. 
I,  H.  E.  Fites  (Z.  Physik,  1938, 109,  14—24,  236— 
259). — -I.  The  theory  of  space  lattice  scattering  is 
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derived  as  a  “zero  approximation  ”  solution  of  a 
three-dimensional  Hill  differential  equation. 

II.  The  calculation  of  diffraction  coupling  of  n 
intense  waves  in  the  lattice  is  dealt  with.  L.  G.  G. 

Theory  of  electron  diffraction  considering* 
more  than  two  rays,  and  an  explanation  of  the 
Kikuchi  envelope.  II.  E.  Lamla  (Ann.  Physik, 
1938,  [v],  32,  225— 241 ;  cf.  A.,  1938,  I,  288).— 
Diffraction  of  electron  beams  at  crystal  lattice  surfaces 
and  the  interaction  between  periodic  surface  disturb¬ 
ances  and  the  incident  electron  beam  are  discussed 
mathematically.  Conclusions  are  illustrated  by  refer¬ 
ence  to  the  diffraction  at  the  surfaces  of  spinel  and 
fluorspar.  H.  C.  G. 

Theories  of  electron  diffraction.  J.  Fakineatj 
(J.  Phys.  Radium,  1938,  [vii],  9,  157— 161).— The 
theories  of  Kikuchi  (A.,  1935,  570)  and  Harding  (A., 
1937,  I,  172)  are  criticised.  A  theory  is  developed  in 
which  the  crystak  is  treated  as  a  three-dimensional 
diffraction  grating.  Derived  vals;  for  the  breadth  of 
electron-diffraction  rings  are  of  the  order  of  magnitude 
of  experimental  vals.  0.  D.  S. 

Influence  of  general  blackening  on  atomic 
distances  determined  by  means  of  electron 
diffraction.  C.  Finbak  and  0.  Hassel  (Z.  physikal. 
Chem.,  1938,  B,  39,  471— 475).— It  is  shown  that  the 
general  blackening  causes  errors  in  evaluating  interat. 
distances.  It  is  necessary  to  measure  max.  in  the 
original  negative  and  min.  in  the  positive,  and  to  use 
both  sets  of  vals.  in  evaluating  the  results. 

H.  J.  E. 

Electron-optical  observations  of  ion  and  elec¬ 
tron  emission  from  cylindrical  emission  sources. 
H.  Mahl  (Z.  Physik,  1938,  108,  771— 776).— A 
method  for  the  simultaneous  production  of  images 
by  ion  and  electron  emission  from  an  internally 
heated  steatite  tube  is  described.'  Destruction  of  the 
screen  through  ionic  irradiation  is  prevented  by 
electronic  focussing  of  the  secondary  electrons  derived 
from  the  ionic  emission  by  bombardment  of  an 
auxiliary  electrode.  .  L.  G.  G* 

Drift  of  adsorbed  thorium  on  tungsten 
filaments  heated  with  direct  current.  R.  P. 
Johnson  (Physical  Rev.,  1938,  [ii],  53,  766). — The 
migration  towards  the  negative  terminal  of  Th 
adsorbed  on  W  is  demonstrated  directly  in  a  simple 
electron-optical  tube.  N.  M.  B. 

Lattice  perturbations,  particle  size,  and  heat 
content  of  pyrophoric  iron.  R.  Fkicke,  0. 
Lohrma^  and  W.  Wolf  (Z.  phvsikal.  Chem.,  1938, 
B,  39,  476;  cf.  A.,  1937, 1,  603). — A  correction. 

H.  J.  E. 

Surface  phenomena  in  the  cold-working  and 
recrystallisation  of  metals.  G.  A.  Homes  (Bull. 
Acad.  roy.  Belg.,  1938,  [v],  24,  147 — 158). — Lattice 
breakdown  by  drawing  is  propagated  from  the  surface 
towards  the  interior  of  the  metal  under  tension. 
Polishing  can  produce  superficial  breakdown,  a  limit¬ 
ing  case  being  obtained  in  the  amorphous  layer 
detectable  by  electron  diffraction.  The  growth  of 
new  crystals  may  occur  across  certain  discontinuities, 
beginning  at  points  where  lattice  deformation .  is 
locally  very  strong,  but  such  recrystallisation  may 
B  B**  (a.,  I.) 


be  masked  by  the  persistence  of  the  contour  of  the 
original  crystals.  J.  W.  S. 

Distinction  between  the  mechanism  of  static 
rupture  and  that  of  dynamic  rupture  in  crystals. 
G.  A.  Homes  and  P.  Duwez  (Bull.  Acad.  roy.  Belg., 
1938,  [v],  24,  159 — 162). — Whilst  static  rupture 
occurs  through  progressive  deformation  of  all  the 
crystals,  fatigue  rupture  is  produced  by  the  progressive 
deformation  of  certain  parts  of  the  specimen  only. 
The  no.  of  crystals  of  which  the  lattices  are  distorted 
increases  with  increased  no.  of  intermittent  strains, 
but  generally,  at  the  moment  when  fracture  occurs, 
there  are  a  large  no.  of  crystals  which  still  remain 
intact.  The  repeated  stress  probably  accentuates  the 
unequal  initial  resistance  of  the  individual  crystals. 

J.  W.  S. 

[Note  on]  recrystallisation.  M.  0.  Kornfeld 
(Bull.  Acad.  Sci.  U.R.S.S.,  Sdr.  Phys.,  1937,  845 ;  cf. 
A.,  1938, 1,  179).  I.  McA. 

Magnetic  structure  of  cobalt.  W.  C.  Elmore 
(Physical  Rev.,  1938,  [ii],  53,  757 — 764). — The  mag¬ 
netic  powder  method  was  used  to  investigate  Co 
crystals  at  room  temp.  A  stable  colloid  of  y-Fe203 
was  deposited  on  suitable  sections  of  Co  crystals  by  a 
magnetic  field  normal  to  the  surface.  Patterns  are 
photographed  and  discussed  in  relation  to  the  various 
energies  involved  in  the  demagnetisation  of  an  ideal 
crystal.  Results  indicate  that  the  Co  patterns  do  not 
accord  with  the  structure  demanded  by  simple  theory 
which  neglects  irreversible  energy  changes  accompany¬ 
ing  demagnetisation.  A  structure  explaining  the 
observed  patterns  is  proposed  and  discussed. 

N.  M.  B. 

Rotational  moment  of  single  cubic  crystals 
in  a  magnetic  field.  H.  Mxjssmann  and  H. 
Scitlechtweg  (Ann.  Physik,  1938,  [v],  32,  290 — 
300). — The  relation  between  the  rotational  moment 
of  single  crystals  and  the  direction  of  the  magnetic 
field  is  derived  theoretically  and  compared  with 
experiments  on  a  single  crystal  disc.  H.  C.  G. 

Relation  between  the  resistance  of  nickel 
crystals  and  the  direction  of  spontaneous  mag¬ 
netisation.  W.  Doring  (Ann.  Physik,  1938,  [v],  32, 
259 — 276). — The  general  relationship  between  the 
electrical  resistance  and  the  direction  of  magnetisation 
in  cubic  ferromagnetic  crystals  is  derived  from  con¬ 
siderations  of  symmetry.  Results  are  confirmed  by 
experiments  with  Ni  crystals.  H.  C.  G. 

Change  of  resistance  of  single  crystals  of  zinc 
in  a  magnetic  field.  B.  G.  Lasarev  and  M.  M. 
Noseov  (Physikal.  Z.  Sovietunion,  1938,  13,  130 — 
132).: — The  electrical  resistance  of  single- crystal  Zn 
wires  of  various  orientations  has  been  measured  in 
fields  of  0  to  14,100  gauss  at  temp,  of  room  and  of 
liquid  N2.  J*  W.  S. 

Thermal  and  electrical  resistance  of  a  tungsten 
single  crystal  at  low  temperatures  and  in  mag¬ 
netic  fields.  W.  J.  de  Haas  and  J.  de  Nobel 
(Physica,  1938,  5,  449—463). — Thermal  and  electrical 
conductivities  have  been  determined  in  high  magnetic 
fields  at  low  temp.  The  Wiedemann-Franz  law  holds 
in  magnetic  fields  for  the  contribution  made  by 
electrons  to  these  properties.  By  using  still  higher 
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fields  it  will  probably  be  possible  to  separate  the 
heat- conductivity  into  parts  due  to  the  lattice  and 
the  electrons.  T..  H..G. 

Hall  effect  on  single  crystals  of  zinc.  M.  M. 
Noskov  (Physikal.  Z.  Sovietunion,  1938,  13,  127— 
129). — A  formula  is  derived  relating  the  Hall  c.m.f. 
in  single  crystals  to  the  orientation  of  the  costal  and 
of  the  magnetic  field;  it  is: shown  to  be  in  accord 
with  experiment  for  single  crystals  of  Zn.  - 

.■  j.av.  s.  ■: 

Resonance  in  crystal  beams  of  sodium- 
ammonium  tartrate.  W.  Mandell  (Proc.  Roy. 
Soc.y  1938*  A,  165,  414 — 432). — The  interaction 

of  two  longitudinal  oscillations  at  right  angles  in  a 
square  beam  is  considered  theoretically.  If  the 
natural  frequencies  in  the  two  directions  are  suffici¬ 
ently  near  equality  resonance  should  occur  with  the 
production  of  two  new  fundamental  frequencies.  The 
result  is  found  to  agree  with  experiment.  Experi¬ 
ments  are  also  made  to  determine  the  change  of  X 
with  change  of  breadth  and  thickness  of  the  beam. 
The  effect  of  thickness  is  small,  but  change  of  breadth 
may  alter  X  by  20%.  ,G.  D.  P. 

:  Reflecting  power  of  ultra-pure  aluminium. 
P.  Jacquet  and  L,  Capdecomme  (Nature,  1938,  141, 
752). — Electrolytically-polished  surfaces  of  pure  A1 
(99*998%)  have  the  same  reflecting  power,  which  is 
uniformly  const,  over  different  points  of  the  surface. 
When  exposed  to  the  atm.,  but  protected  from  dust, 
no  alteration  in  reflecting  power  occurs.  With 
mechanically-polished  surfaces,  reflecting  power  is  less 
and  varies  markedly  from  one  surface  to  another, 
and  from  point  to  point  in  a  given  surface. 

L.  S.  T. 

Value  of  Young’s  modulus  for  nickel  wire  as 
influenced  by  the  diameter.  T.  F.  Wall  (Nature, 
1938,  141,  751 — 752). — Pure  annealed  wires  of 
diameter  <  ^  in.  approx,  show  a  rapid  fall  of  the 
val.  of  Young’s  modulus  with  a  decrease  in  diameter. 
A  similar  curve  is  obtained  with  Cu-plated  Ni  wires 
heated  in  H2  to  a  condition  of  .  max.  magnetic 
permeability.  v  L.  S..T. 

Cause  of  premature  rupture  of  crystals.  A.  V. 
Stepanov  (Bull.  Acad.  Sci.,  U.R.S.S.,  Ser.  Phys., 
1937,  797—813;  cf.  A.,  1937,  I,  504;  1938,  I,  182, 
183), — Further  experiments  on  rock-salt,  including 
the  effect  of  grooves,  and  examination  with  polarised 
light  of  crystals  stretched  along  [110]  and  [111] 
directions,  confirm  the  primary  cause  as  plastic 
deformation.  The  interaction  of  slip  and  local  dis¬ 
tortion  is  discussed.  A  range  of  tensile  strengths 
80 — 2000  g.  per  sq.  mm.  (normal  val.  '--'500)  is 

attainable  under  varied  conditions.  I.  McA. 

» 

Alteration  of  the  atomic  lattice  by  plastic 
deformation  in  crystals.  S.  T.  Konobeevski 
(Bull.  Acad.  Sci.  U.R.S.S.,  Scr.  Phys.,  1937,  845).— 
A  summary.  I.  McA. 

Mechanics  of  plastic  deformation  of  crystals. 
M.  V.  Jakutovitsch  (Bull.  Acad.  Sci.  U.R.S.S.,  Ser. 
Phys.,  1937,  843—844).  .  1.  McA. 

Theory  of  plastic  deformation  and  twinning. 
J.  Frenkel  and  T.  Kontorova  (Physikal.  Z.  Soviet- 
union,  1938,  13,  1—10).— Theoretical.  The  process 


suggested  comprises  a  caterpillar- like  motion  of  one 
at.  chain  over  another.  i J.  W.  S. 

“  !  *  i  i  •  •  •  ;  ’  f  .  '  i  ’  9 

Twin  formation  [in  crystals]  as  a  lattice- 
geometry  theory  of  numbers  problem,  with 
application  to  s  ome  real  cases .  Ill .  I.  Schaao ke 
(Z.  Krist.,  1938,  98^  281— 29S-;  cf.  A.,  1938, -I,  234), 
—The  principles  developed  previously  are  applied  to 
the  penetration  twinning  of  fluorspar  and  py rite. 

•  ■■  ;•  -  I.  McA. 

Electrical  properties  of  vanadium  pentoxide. 
I.  K.  Krch  (Abh.  Staatsuniv.  Saratov,  1938,  14, 
54 — 71)/ — The  prep,  of  single  crystals  of  pure  V205 
is  described.  Vais,  for  the  conductivity  a  along  the 
c  axis  between  —125°  and  175*5°  are  recorded.  The 
expression  a  —  a0e~El2nT\  is  confirmed,  but .E  is  0*40S 
e.v.  below  25°  and  0*268  above  40°.  Impurities  lower 
a  and  increase  E.  The  Hall  effect  is  positive  between 
—32°  and  31°  and  negative  (Le,,  normal) .  between 
31°:  and  101°,:’  The  e.m.f.  of  the  thermocouple 
Ag|V205  lias  a  max.1  at  25— r35°  (approx.  8  X:  10^1  T. 
per  degree).  .  On  cooling  from  25°  it  decreases  rapidly, 
and  on  warming  above  35°,  slowly  ;  the  cold  joint  is 
negative*  .  An  explanation  of  the  results  is  based  on 
the  assumption  that  at  low  temp,  the  “  holes  ”.  are 
more,  and  at  higher  temp,  less,  mobile  than  electrons. 

;  .  v  .  ;  j.  j.b. 

Resistance  of  superconducting  cylinders  in  a 
transverse  magnetic  field.  A.  D.  Misener  (Proc. 
Roy.  Soc.,  1938,  A,  166,  43— 55).— Measurements  of 
the  field  strength  required  to  restore  the  first  traces 
of  electrical  resistance  at  temp,  below  the  normal 
transition  point  were  made  on  specimens  of  Sn,  In, 
and  Pb.  The  ratio  to  the  crit.  field  is  a  linear;  function 
of  the  temp.  The  results  are  consistent  with  the 
view  that  after  penetration  of  the  external  field  the 
cylinder  breaks  up  into  regions  of  normal  and  super¬ 
conducting  material.  The  existence  of  these  regions 
is  demonstrated  experimentally.  G.  D.  P. 

Thermo-electromotive  forces  of  a  supercon¬ 
ductor  against  the  same  metal  in  the  non-super- 
conductive  state.  W.  H.  Keesom  and  C.  J. 
Matthijs  (Physica,  1938,  5,  437: — 118). — An  e.m.f. 
should  exist  in  a  circuit  consisting  of  a  wire  two  parts 
of  which  are  in  different  magnetic  fields,  if  the  places 
where  there  are  field  gradients  are  also  at  different 
temp.  Such  e.m.f.  have  been  detected  for  Sn  and  In, 
the  results  in  the  latter  case  agreeing  with  those  found 
previously.  For  Sn  no  comparison  could  be  made. 
The  observations  agree  broadlv  with  the  formula 
of  Kok  (cf.  A.,  1937,  1,  292).  v  T.  H.  G. 

Magnetic  threshold  values  for  superconduct¬ 
ivity.  M.  von  Laue  (Ann.  Physik,  1938,  [v],  32, 
253 — 258). — Magnetic  threshold  vals.  are  calc,  for  a 
cylindrical  conductor  in  a  transverse  field  and  for  a 
conical  conductor  in  a  homogeneous  field. 

H.  C.  G. 

Paramagnetism  of  tritolylammonium  per¬ 
chlorate  and  Wurster-red.  P.  Rumpf  and  F. 
Trombe  (J.  Chim.  phvs.,  1938,  35,  110 — 113;  cf. 
A.,  1938,  I,  238). — Wurster-red  in  MeOH  is  para¬ 
magnetic,  supporting  the  structure  proposed  by  Weitz 
(A.,  1929,190).  The  analogy  with  [(C6H4Me)3N]+C104“ 
is  discussed.  E.  S.  H. 
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Theory  of  susceptibility  of  paramagnetic 
alums  in  alternating  fields.  M.  Fierz  (Physica, 
1938,  5,  433 — 436),— The  partial  suppression  of  the 
paramagnetism  of  alums  .of  .the  Fe  group  by  high- 
frequency  alternating  fields  is  discussed ,  A  formula 
is  deduced  which,  although  it  gives  results  which  are 
too  low,  correctly  shows  that  the  residual  magnetis¬ 
ation  is  independent  of  the  field  but  varies  with  temp. 

;  ■-  :  #  .  ’  ; ;  *  -  T.  H.  G. 

Purification  and  magnetic  properties  of  mer¬ 
cury.  L.  F.  Bates  and  C.  J.  W.  Baker  (Proc. 
Physical  Soc.,  1938,  50,  409— 412).— Differences  in 
the  magnetic  properties  of  several  specimens  of- Hg 
purified  by  Hulett’s  method  were  removed  by  sub¬ 
sequent  heating  in  vac;  •  at  260b  for  some  time.  The 
temp,  variation  of  the  mass1  susceptibility  of  Hg  so 
treated  was  measured  and  results  tire  discussed  with 
reference  to  Stoner’s  theory  (cf.  A.,  1936,  266). 

•  ;  •  .  •  "  *•  -:’N.  M.  B. 

Magnetic  susceptibility  of  the  iron  in  ferro- 
hsemoglobin.  D  S.  Taylor  and  C.  D.  Coryell 
(L.  Amer.  Chem.  Soc.y  1938,  60,  1177— 1181).— The 
paramagnetic  :  susceptibilities  per  formula-wt.  of 
Fe  in  haemoglobins  of  the  cow,  horse,  sheep,  and  man 
are  12,290,  12,260,  12,390,  and  11,910  X  10-6  c.g.s.u., 
respectively,  at  25°.  For  cow  haemoglobin  this  quantity 
is  const,  for  different  individuals  and  unaffected  by 
haemolysis.  The  calc,  magnetic  moment  for  cow 
haemoglobin  is  5*435;L0015  ■  Bohr  magnetons ;  for 
horse,  sheep,  and  human  haemoglobin  the  moments  are 
5-43,  5-46,  and  5*35,  respectively.  The  presence  in 
normal  blood  and'  in  oxyhemoglobin  solutions  of 
haemoglobin -like  compounds  which  do  not  combine 
with  02  is  noted.  Fe  is  present  as  Fe111  in  these 
compounds;  its  at.  paramagnetic  susceptibility  has 
been  approx,  determined.  The  haemoglobin  concn. 
determined  from  the  CO  capacity  after  reduction 
agrees  with  that  determined  from  the  Fe  content. 
Haemoglobin  eoncns.  can  be  determined  magneto- 
metrically  with  high  precision.  E.  S.  H. 

Diamagnetic  susceptibility  of  bismuth.  M. 
Blackman  (Proc.  Roy.  Soc.,  1938,  A,  166,  1 — 15).— 
An  extension  of  the  theoretical  treatment,  consisting 
of  a  more  general  assumption  as  to  the  form  of  the 
surface  of  const,  energy  of  the  electrons,  leads  to  a 
satisfactory  account  of  the  observed  variations  of 
susceptibilitv  of  Bi  with  field  strength  at  low  temp. 

G.  D.  P. 

Determination  of  elastic  constants  by  means 
of  ultrasonic  waves.  A.  Walti  (Helv.  Phys.  Acta, 
1938,  11,  113 — 139).— Positions  of  max.  and  min. 
transparence  of  thin  glass  wedges  to  ultrasonic  waves 
from  1  X  10G  to  12*48  X  10G  Hz.  have  been  de¬ 
termined,  Derived  vals.  for  the  clastic  consts.  of 
glass  agree  with  static  vals.  The  conclusions  of 
Bez-Bardilli  (cf.  A.,  1935,  289)  are  criticised. 

O.D.S. 

Precision  method  for  the  determination  of 
supersonic  wave  velocity  in  liquids.  N.  SeifeX 
(Z.  Physik,  1938,  108,  681 — :697). — The  accuracy 
of  the  visual  method,  developed  by  Hiedemann  and 
his  co-workers  for  measuring  the  velocity  of  sound 
in  liquids,  has  been  improved  by  referring  all  fre¬ 
quency  measurements  to  the  natural  frequencies  of 


an  accurately  calibrated  quartz  rod.  Measurements 
are  recorded  for  H20,  PhMe,  NH2Ph,  xylene,  PhN02l 
and  CC14,  and  the  temp,  coeffs.  calc,  over  the  range 
23—27°.  H.  C.  G. 

Absorption  of  ultrasonic  waves  by  organic 
liquids.  S.  Parthasarathy  (Current  Sci.,  1938, 
6,  501 — 502). — Data  for  21  org.  liquids,  including 
hydrocarbons,  aliphatic  alcohols  and  acetates,  PhCl, 
CHCLj,  CC14,  COMe2,  and  CS2,  are  recorded  for  the 
frequency  range  3  to  16  M-cycles.  The  coeffs.  for  C6H6, 
CHC13,  CC14,  and  CS2  are  markedly  high,  and  the  vals. 
of  y  obtained  from  the  data  for  these  liquids  are  also 
high.  ..  L.  S.  T. 

Sound  absorption  and  dispersion  in  liquids. 
H.  0.  Kneser  (Aim.  Physik,  1938,  [v],  32,  277— 
289). — A  relation  between  frequency,  sound  velocity, 
and  absorption  in  liquids  is  derived.  It  is  similar 
to  that  for  gases,  and  compares  favourably  with  the 
experimental  results  for  12  liquids.  Temp,  variations 
and  .  the  mixing  of  liquids  are  considered.  The 
apparent  observed  absence  of  sound  dispersion  is 
explained.  H.  C.  G. 

Reflexion  from  crystals  in  the  far  ultra-violet. 
G.  Rathenau  (Physica,  1938,  5,  417— 426).— Light 
of  X  2350 — 1550  a.  has  been  reflected  from  crystal 
surfaces  at  45°  and  the  following  variations  in  re¬ 
flecting  power  have  been  observed  :  NaN03,  pro¬ 
nounced  decrease  for  short  X;  calcite,  increase  as  X 
decreases ;  K4Fe(CN)c,  min.  at  ~  2000  A. ;  diamond, 
gypsum,  and  S,  no  marked  variation.  T.  H.  G. 

Ultra-violet  dispersion  in  water  (6 — 35°).  M. 
Bayen  (Compt.  rend.,  1938,  206,  1254—1256).— 
An  improved  apparatus  (cf.  A.,  1936,  409)  has  been 
used  to  measure  the  dispersion  of  distilled  H20 
between  2500  and  5893  a.  The  results  arc  compared 
with  those  of  other  observers  and  expressions  for 
71  =  function  (£)  and  n  =  function  (X)  are  given. 

J.  A.  D. 

Refractive  index  and  dispersion  of  distilled 
water  for  visible  radiation,  at  temperatures  0° 
to  60°.  L.  W.  Tilton  and  J.  K.  Taylor  (J.  Res. 
Nat.  Bur.  Stand.,  1938,  20,419 — 177), — The  refractive 
index,  n,  of  H20  has  been  determined  by  the  min. 
deviation  method  to  within  ±1:  or  2  X  10~c  from  0° 
to  60°  and  for  X  7000 — 1000.  The  data  were  adjusted 
by  least  squares  and  are  represented  by  a  general 
formula  having  13  consts.  A  table  of  n  against 
temp,  and  X  gives  data  to  6  decimal  places  by  linear 
interpolation.  The  max.  val.  of  n  is  near  0°  and 
varies  by  ~  0*5°  for  different  XX.  D.  F.  R. 

Nature  of  beat  vibrations  at  very  low  tem¬ 
peratures.  F.  Michaud  (J.  Chim.  phys.,  1938,  35, 
99 — 109).— Theoretical.  Entropy  pressure  is  defined 
by  Px  =  dw/dv,  where  w  is  the  work  involved  in 
var3ring  the  vol.  v  of  a  system  containing  a  const, 
quantity  of  entropy.  Vals  .  of  Px  at  50 — 298*1 0  K. 
have  been  calc,  from  published  data  for  Ag,  Al,  C, 
Ca,  Cd,  Cu,  Pb,  and  Tl;  the  vals.  ct  (abs.  temp.)1. 
-The  velocity  of  heat  vibrations  at  very  low  temp,  is 
equal  to  that  of  transverse  mechanical  vibrations. 

,  ...■  E.S.H. 

Thermodynamic  temperature  scale  below  1° 
K.  W.  Jacyna,  L.  Malis,  and  A.  Obnorsky  (Bull. 


352 


BRITISH  CHEMICAL  AND  PHYSIOLOGICAL  ABSTRACTS.— A.,  I. 


iv  (6,/,  h ,  t),  v  (a) 


Acad.  Polonaise,  1938,  A,  33 — 36;  cf.  A.,  1938,  I, 
72). — Comparative  notes  on  the  thermoinagnetic 
and  thermodynamic  scales,  with  crit.  remarks  on 
previous  treatments  (A.,  1934,  1061 ;  1935,  1217 ; 
1936,  930;  1937, 1,  231).  I.  McA. 

Low-temperature  studies.  III.  Low-temper¬ 
ature  calorimeter.  Heat  capacity  and  entropy 
of  thallium  from  14°  to  300°  K.  J.  E.  G.  Hicks, 
jun.  (J.  Amer.  Chem.  Soc.,  1938,  60,  1000 — 1004; 
cf.  A.,  1937,  I,  634).- — Apparatus  and  procedure  are 
described.  Heat  capacity  data  for  T1  are  recorded; 
the  calc,  entropy  at  298-2°  K.  is  1 5-354:0*05  e.u. 

E.  S.  H. 

Transformations  of  solid  CD4  and  of  its  mix¬ 
tures  with  CH4.  E.  BabtholomI;,  G.  Drikos, 
and  A.  E token  (Z.  physikal.  Chem.,  1938,  B,  39, 
371 — 384). — The  mol.  heat  of  condensed  CD4  was 
measured  from  20°  to  30°  K.  ;  peaks  in  the  Cp-T 
curve  occur  at  21-9°  and  26-95°  K.  The  heats  of 
transformation  aro  25^2  g.-cal.  and  51Jt;3  g.-cal., 
respectively.  The  corresponding  val.  for  CH4,  which 
has  only  one  transition  point,  is  15*7  g.-cal.  The 
heat  of  fusion  of  CD4  is  213^3  g.-cal.  per  mol. 
Data  for  CH4-CD4  mixtures  are  recorded.  In  mix¬ 
tures  the  26*95°  peak  for  CD4  is  shifted  linearly  by 
CH4  additions  until  the  val.  for  pure  CH4  (20*6°  K.) 
is  attained.  The  val.  of  the  lower  transition  temp,  is 
also  depressed  by  CH4  additions  but  the  peak  in  the 
curves  disappears  with  >85%  of  CH4.  H.  J.  E. 

Recalescence  in  uranium.  W.  L.  Hole,  R. 
Wright,  and  H.  B.  Wahun  (Physical  Rev.,  1938, 
[ii],  53,  768). — A  double  recalescence,  resembling 
that  in  Ee  at  the  (3-y  transition,  has  been  observed. 
It  indicates  changes  in  the  crystal  structure  of  U 
at  about  600°  and  800°.  N.  M.  B. 

Ounce  mol.  wt.  of  a  gas.  H.  D.  H.  Drane 
(Nature,  1938,  141,  791 — 792). — Attention  is  directed 
to  the  fact  that  an  oz.  mol.  wt.  of  a  gas  occupies 
22-4  cu.  ft.  at  0°  and  760  mm.  L.  S.  T. 

Acceptability  of  theoretical  and  applied 
thermodynamics  in  the  light  of  the  modern 
atomic  theory.  J.  J.  van  Laar  (Chem.  Weekblad, 
1938,  35,  351—363). — Classical  thermodynamical 
expressions  are  critically  reviewed.  D.  R.  D. 

Theory  of  condensation.  B.  Kahn  and  G.  E. 
Uhlenbeok  (Physica,  1938,  5,  399 — 416).— Mayer’s 
theory  of  condensation  is  discussed  and  shown  not  to 
be  confined  to  classical  statistical  mechanics. 
Assumption  of  the  additivity  property  of  intermoL 
forces  is  not  essential.  The  analogy  between  Mayer’s 
theory  for  the  condensation  of  a  non-ideal  gas  and 
Einstein’s  theory  for  an  ideal  Bose  gas  is  revealed. 
Assuming  certain  properties  of  a  function  representing 
the  behaviour  of  a  real  gas,  a  rigorous  derivation  of 
the  condensation  phenomenon  is  deduced. 

T.  H.  G. 

Critical  phenomena  in  gases.  II.  Vapour 
pressures  and  boiling  points.  J.  E.  Lennard- 
Jones  and  A.  E.  Devonshire  (Proc.  Ro>  Soc.,  1938, 
A,  165,  1 — 11 ;  cf.  A.,  1938, 1,  130). — A  direct  calcul¬ 
ation  is  made  of  b.p.  in  terms  of  interat.  forces.  The 
results  for  Ne,  A,  and  N2  are  in  agreement  with 


observation.  A  theoretical  foundation  for  Trouton’s 
rule  is  established.  -  ■  -  G.  D.  P. 

Theory  of  measurement  of  viscosity  and  slip 
of  fluids  by  the  osciUating-disc  method.  G.  E. 
Macwood  (Physica,  1938,  5,  374 — 384).— The  theory 
is  extended  to  fluids  of  all  densities  and  viscosities 
which  exhibit  slip.  Two  special  cases,  which  together 
cover  all  possibilities,  are  considered.  The  end 
correction  is  discussed  and  found  to  be  negligible  for 
liquid  He  and  gases  at  low  temp.  The  fluid  motion 
must  not  be  turbulent.  T.  H.  G. 

Elastic  constituent  of  rubber.  T.  C.  Roberts 
(Nature,  1938,  141  j  834). — Y-Ray  examination 
of  specimens  of  freshly  prepared,  unstretched  caout- 
chol  (I)  (A.,  1938,  II,  150)  at  35°  shows  certain  sharply- 
defined  rings  identical  with  those  reported  (A.,  1937, 
I,  351)  for  lt  frozen”  rubber.  Other  rings  show 
significant  differences.  At  700%  extension  (I)  gives 
an  Y-ray  diagram  almost  identical  with  that  obtained 
from  stretched,  air-dried,  fresh  latex,  with  the  trans¬ 
ition  from  the  Debye-Scherrer  rings  to  the  sharply- 
defined  spots  of  the  fibre  pattern  clearly  visible.  The 
purified  rubber .  hydrocarbon,  caoutchene,  does  not 
give  the  rings  characteristic  of  (I),  not  can  it  be 
extended  sufficiently  to  give  the  fibre  characteristic  of 
stretched  rubber.  (I)  is  thus  the  primary  factor  in 
the  elasticity  of  rubber.  L,  S.  T. 

Theory  of  initial  plastic  deformation.  V.  A. 
Shdanov  (Bull.  Acad.  Sci.  U.R.S.S.,  Ser.  Phys.,  1937, 
815 — 821 ;  cf.  Taylor,  A,,  1934,  950). — Mathematical. 
Initial  plastic  deformation  of  a  solid  is  assumed  to  be 
due  to  a  local  transition  from  periodic  to  aperiodic 
particle  motion  (through  external  and  thermal  forces) 
with  an  activation  energy  E  depending  on  the  m.p. 
E  is  low  where  van  der  Waals  energy  is  high,  explain¬ 
ing  high  plasticity  in  AgCl,  T1C1,  and  not  in  alkali 
halides.  A  formula  analogous  to  Orowan’s  (A.,  1934, 
949)  relating  shearing  stress,  E ,  and  temp,  agrees  with 
experiment  for  Cd  and  Zn.  E  is  discussed  in  relation 
to  melting ;  in  amorphous  substances  it  is  a  continuous 
function  of  temp.,  hence  softening  should  occur. 

I.  McA. 

Present  state  of  the  problem  of  hardness. 
V.  D.  Kuznetzov  (Bull.  Acad.  Sci.  U.R.S.S.,  Ser. 
Phys.,  1937,  751 — 784). — A  review  of  the  conception 
and  the  varied  physical  properties  involved  in  its 
measurement  by  current  methods,  with  suggestions 
for  research.  I.  McA. 

Determination  of  self -diffusion  in  solid  hydro¬ 
gen  from  the  course  of  the  ortho-para- hydrogen 
transformation.  E.  Cremer  (Z.  physikal.  Chem., 
1938,  B,  39,  445 — 464). — A  theoretical  treatment  is 
given  for  the  rate  of  conversion  of  ortho -  into  pezra-H 
in  the  solid  phase  for  the  cases  when  the  mols.  do  and 
do  not  diffuse.  Erom  a  comparison  with  experiment 
the  coeffs.  of  self-diffusion  at  11*3 — 13*6°  K.  arc  calc. 
The  activation  energy  for  the  interchange  of  positions 
of  2  mols.  in  solid  H  is  791^130  g.-cal.  Corr.  vals.  for 
the  velocity  coeff.  of  the  ortho-^para-H  conversion  in 
the  solid  phase  are  given.  H.  J.  E. 

Diffusion  in  a  centrifugal  field  of  force.  W.  J. 
Archibald  (Physical  Rev.,  1938,  [ii],  53,  746—752). — 
Mathematical.  The  general  equation  for  the  settling 
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of  particles  and  mols.  in  a  liquid  suspension  or  ideal 
solution  in  a  centrifuge  has  been  solved  for  the  case 
of  a  sector-shaped  cell  extending  to  the  centre  of  the 
centrifuge.  Curves  are  given  which  show  the  concn. 
at  all  points  in  the  cell  for  different  vals.  of  the  time. 

N.  M.  B. 

Thermal  conduction  in  hydrogen-deuterium 
mixtures.  C.  T.  Archer  (Proc.  Roy.  Soc.,  1938, 
A,  165,  474— A35). — The  hot-wire  method  is  used  to 
measure  the  thermal  conductivity  of  H2,  and  D2,  and 
mixtures  of  the  two  gases.  The  apparatus  and 
method  of  prep,  of  the  gases  are  described.  The 
accommodation  coeffs.  of  H  and  D  relative  to  Pt  at  0° 
are  evaluated.  G.  D.  P. 

Density  of  aqneous  solutions  of  hydrochloric 
acid.  G.  Akerlof  and  J.  Teare  (J.  Amer.  Chem. 
Soc.,  1938,  60,  1226 — 1228). — Equations  for  calcul¬ 
ating  d  at  arbitrary  concns.  and  temp,  have  been 
derived  and  used  to  compute  a  tabic  for  solutions 
containing  0 — 38  wt.-%  of  HC1  at  0 — 80°.  E.  S.  H. 

Dipole  interaction  in  mixtures  of  water  with 
methyl,  ethyl,  and  n-propyl  alcohols,  and  of 
ethyl  alcohol  with  n- heptane.  A.  R.  Martin  and 
A.  C.  Brown  (Trans.  Faraday  Soc.,  1938,  34,  742 — 
748 ;  cf.  A.,  1937,  I,  127). — A  linear  relation  between 
—  log  a/N  (a  =  activity,  N  =  mol.  fraction  of  H20) 
and  (e  —  l)/(2e  +  1)  is  shown  by  mixtures  of  H20 
with  MeOH,  EtOH,  and  Pra0H  except  at  vals.  of 
N  (>0*9  for  EtOH,  >0*6  for  Pr“0H)  at  which  the 
influence  of  the  pseudo-cryst.  structure  of  H20  is 
apparent.  The  relation  holds  over  the  whole  range 
for  EtOH  in  ?i-C7H16.  It  is  inferred  that  in  these 
mixtures  the  deviations  from  Raoult’s  law  of  the 
partial  v.p.  of  H20  (or  polar  component)  are  accounted 
for  by  dipole  interaction.  F.  L.  U. 

System  cobalt-zinc.  J.  Schramm  (Z.  Metallic., 
1938,  30,  10 — 14). — The  system  has  been  examined 
up  to  55%  Co  by  thermal  and  X-ray  analysis;  the 
following  intermediate  phases  exist :  £  (apparently 
body-centred  cubic),  stable  only  at  high  temp,  and 
converted  into-Pi  (cubic  p-Mn  lattice  with  20  atoms 
in  unit  cell)  below  924° ;  r  (with  a  y-brass  structure 
and  52  atoms  in  unit  cell),  and  8,  arid  £  (formed  by 
various  types  of  distortion  from  F).  The  homo¬ 
geneity  range  at  20°  of  pt  is  41—49-5%  Co,  of  V  13*5— 
23%  Co,  of  Sx  10-5— 1L5%  Co,  and  of  ?  6-6— 8*2% 
Co.  Peritectic  horizontals  occur  at  966°  (y  +  liquid 
P,  34—49%  Co),  at  S95°  (p.  +  liquid  ^T, 
31— 46%  Co),  at  74,6°  (r  +  liquid  ^  8,  0—14%  Co), 
and  at  566°  (8t  4-  liquid  ^  2—9-5%  Co), 

peritectoid  horizontals  at  925°  (y  +  p  Pj)  and 
at  690°  (r  +  8  8j)  and  the  eutectic  horizontal 

at  419°  (0-02 — 6-6%  Co);  in  addition  there  are 
horizontals  at  924°  and  675°  along  which  the  re¬ 
actions  p  p.  -f-  liquid  and  8  =  82  +  liquid  take 
place  respectively.  Zn  dissolves  only  0  02%  Co  and 
the  eutectic  contains  0*09%  Co.  A.  R.  P. 

X-Ray  study  of  the  superlattice  in  certain 
alloys.  E.  A.  Owen  and  I.  G.  Edmonds  (Proc. 
Physical  Soc.,  1938,  50,  389— 397).— An  investigation 
of  superstructures  in  the  p-phases  of  Ag-Zn  and  Aii- 
Zn  alloys  under  various  heat-treatments  shows  that 
in  Au-Zn  the  atoms  are  ixx  ordered  arrangement  An 


quenched  specimens  and  in  specimens  maintained  at 
temp,  up  to  the  m.p.,  but  in  Ag-Zn  they  are  so 
arranged  only  in  quenched  specimens.  Results  are 
discussed  with  reference  to  the  Bragg- Williams 
order-disorder  theory.  N.  M.  B. 

Heat  of  formation  of  non-ferrous  metal  alloys. 
0.  Kubaschewski  and  W.  Seith  (Z.  Metallk.,  1938, 
30,  7 — 9). — The  heats  of  formation  of  the  various 
intermetallic  compounds  of  Na  with  Pb,  Bi,  Sn,  Sb, 
Hg,  and  Cd,  of  Li  with  Pb,  Bi,  Sn,  and  Sb,  and  of  Mg 
with  Pb  and  Bi  have  been  determined.  The  heat  of 
formation-composition  curves  show  max.  at  NaSn, 
Li7Sn2,  Na2Sb,  Li3Sb2,  and  NaHg2,  and  points  of 
inflexion  at  Na2Sn,  Li4Sn,  LiSn,  and  Na3Hg2;  the 
other  compounds  in  these  systems  are  not  shown  on 
these  curves.  ;  A.  R.  P. 

Widmannstatten  structure  of  aluminium- 
silver  alloys.  G.  I.  Petrenko  and  F.  A.  Der- 
katsch  (Ukrain.  Chem.  J.,  1938,  13,  69 — 79). — 
Widmannstatteri  structure  can  be  produced  in  alloys 
with  40 — 80%  A1  by  heating  at  380 — 400°  for  a 
time  which  is  inversely  cc  degree  of  saturation  of  the 
solid  solutions.  When  these  are  highly  unsaturated 
(40 — 45%  Al)  the  alloys  have  to  be  heated  for  a  short 
time  at  the  sintering  point,  and  then  at  400°,  in  order 
to  develop  the  structure.  R.  T. 

Stereomagnetism.  IV.  Magnetic  linking. 
0.  von  Auwers  (Wiss.  Veroff.  Siemens-Wcrken, 
1938,  17,  Part  2,  74—93;  cf.  A.,  1937,  I,  606).— 
A  relation  between  Curie  temp,  and  magnetic  moment 
for  binary  alloys  is  derived  from  published  data. 
The  magnetic  properties  of  the  Heusler  alloys  are 
discussed,  with  special  reference  to  the  influence  of 
heat-treatment.  E.  S.  H. 

X-Ray  and  microscopic  investigations  on  the 
equilibrium  diagram  of  the  aluminium-magnes¬ 
ium-cadmium  system.  K.  Riederer  (Z.  Metallk,, 
1938,  30,  15 — 16). — Alloys  of  a  composition  approx¬ 
imating  to  Mg2Cd  in  which  part  of  the  Mg  is  replaced 
by  Al  have  a  hexagonal  structure  a  3*12  a.,  cja  1*63, 
in  which  some  of  the  atoms  are  displaced  from  their 
true  position ;  the  lattice  closely  resembles  that  of  the 
binary  compound  MgCd2  but  is  stable  only  in  the 
presence  of  Al.  A  ternary  equilibrium  diagram  of  the 
system  at  230°  is  given  showing  the  two-  and  three- 
phase  regions  and  the  range  of  immiscibility. 

A.  R.  P. 

Alloys  of  iron,  copper,  and  molybdenum.  W. 
Dannohl  (Wiss.  Veroff.  Siemens-Werken,  1938, 
17,  Part  2,  1 — 13). — The  ternary  equilibrium  diagram 
has  been  determined  by  means  of  thermal  analysis 
and  microscopical  examination.  E.  S.  H. 

Composition  of  minima  in  binary  systems  of 
the  solid  solution  type.  M.  Hara  (Nature,  1938, 
141,  873 — 874).— For  the  completely  isomorphous 
binary  systems  investigated,  the  composition  of  the 
metals  at  the  min.  on  the  f.-p.  curve  corresponds  with 
a  simple  at.  ratio,  e.g.t  AugCu^  AU3N4,  RbCs,  Rb2K, 
PdFe  (?),  PdCo,  PtCo3  (  ?),  FeNi2,  Fe3Cr,  Fe2V,  and 
Sb4As.  .  L.  S.  T. 

Solubility  and  factors  influencing  it.  H.  G. 
Tbxeschmann  (Z.  physikal.  Chem.,  1938,  B,  39,  218 — 
245).— Data  are  recorded  for  the  solubility  of  acet- 
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anilido  at  17°  in  MeOH,  EtOH,  PraOH,  Pr*OH,- 
BuaOH,  Bu^OH,  BuvOH,  »-C6H13*OH,  PhCl, 
COMe2,  Et20,  C6H14,  CC14,  CgHg,  dioxan,  and  H20, 
and  in  binary  mixtures  of  the  alcohols  with  CGHG, 
C6HU,  CC14,  and  dioxan.  The  solubility  in  each 
case  passes  through  a  max.  as  the  composition  of  the 
binary  solvent  mixtures  is  varied.  Further,  data  are 
given  for  the  solubility  in  mixed  alcohols,  and  in 
mixtures  of  PhCl,  Et20,  or  COMe2  with  CGH0,  CC14, 
or  CgH14.  Comparative  data  for  quinol  are  given; 
The  contributions  of  dipole  moments  and  of  residual 
valencies  in  determining  the  observed  solubilities  are 
discussed.  ;  H.  J.  E. 

Reciprocal  solubility  in  water  of  boric  acid 
with  KH2P04,  NaH2P04,  KH^AsO^  and 
NaH2As04.  Borophosphates  and  boroarsen- 
ates.  IV.  G.  R.  Levi  and  A.  Aguzzi  (Gazzetta, 
1938,  68,  179— 184).— The  ions  II2P04'  and  H2As04' 
greatly  increase  the  solubility  of  H3B03  due  to  the 
formation  of  complex  borophosphates  and  boro- 
arsenates.  Solubility  data  for  KH2P04  and 
NaHrtAs04  at  0°,  25°,  and  50°  are  recorded. 

0.  J.  W. 

Distribution* of  diethyl  tartrate  between  ether 
and  aqueous  borate  solution.  Equilibrium  of 
boro-diol  complex  formation.  Y.  Tsuzuki  (Bull. 
Chem.  Soc.  Japan,  1938,  13,  337 — 349). — The 
partition  eoeff.  of  [•CH(0H)*C02Et]2  between  Et20 
and  H20  is  c2/c1  =  2*22  at  20°  and  is  independent  of 
concn.  Solutions  of  Na2B407  or  KB02  give  much 
higher  coeffs.  which  increase  with  dilution.  Study  of 
the  equilibrium  of  the  complex  formed  in  the  aq. 
phase  indicates  the  co-existence  of  compounds  of  the 
mono-diol  and  di-diol  types.  The  complex  formation 
is  exothermic  and  the  heat  of  formation  is  calc.  The 
distribution  is  little  affected  bv  boric  acid.  F.  L.  U. 

Adsorption  of  vapours  at  plane  surfaces  of 
mica.  I.  D.  H.  Bangham  and  S.  Mosallam 
(Proc.  Roy.  Soc.,  1938,  A,  165,  552 — 568), — The 
adsorption  isotherms  of  C6H6,  CC14,  and  MeOH  on 
mica  (muscovite)  have  been  studied.  At  low  pressures 
the  isotherms  of  CGH6  and  MeOH  agree  with  the 
theoretical  equation  for  films  of  mobile  mols.  oriented 
end-on  to  the  surface.  The  isotherms  of  CC14  show  a 
series  of  discontinuities  indicating  a  strong  tendency 
for  the  mols.  to  cluster  together  under  the  influence 
of  intermol.  attractive  forces.  G.  D.  P. 

Oscillography  of  adsorption  phenomena.  III. 
Rates  of  deposition  of  oxygen  on  tungsten.  M.  C. 
Johnson  and  A.  F.  Henson  (Proc.  Roy.  Soc.,  1938, 
A,  165,  148—160;  cf.  A.,  1937,  I,  436).— An  ex¬ 
perimental  arrangement  is  described  whereby  the 
02  pressure  at  the  surface  of  a  W  filament  is  made 
to  rise  from  zero  to  a  const,  val.  The  rate  of  primary 
adsorption  and  its  dependence  on  pressure  and  temp, 
are  measured  before  the  monolayer  becomes  sufficiently 
dense  to  allow  oxidation  and  thinning  of  the  filament. 
The  adsorption  is  traced  by  photographic  registration 
of  the  fall  of  electron  emission  by  means  of  an  oscillo¬ 
graph.  A  condensation  const,  is  obtained  and  its 
temp,  eoeff.  implies  a  heat  of  activation  =  24,000 ± 
3000  g.-cal.  per  mol.  at  about  2200°  K,  The  bearing 
of  the  observations  on  theories  of  activated  adsorption 
is  discussed.  G.  I).  P. 


Chemisorption  on  charcoal.  X.  Hydrolytic 
adsorption.  H:  H.  Chambers  and  A.  King  (J.C.S., 
1938,  688 — 692;  cf.  A.,  1937,  1,  561). — The  adsorption 
of  KC1,  NaOBz,  and  methylene- blue  on  pure  sugar  C 
activated  at  different  temp,  has  been  measured.  The 
curves  showing  adsorption  per  unit  area  are  con¬ 
tinuous,  base  being  adsorbed  for  activation  temp. 
<500°,  and  acid  for  higher  temp.  No  mol.  adsorp¬ 
tion  occurs  with  KC1.  The  results  as  a  whole  are  such 
as  would  bo  expected  on  the  surface  oxide  theory,  but 
the  latter  does  not  account  for  the  fact  that  all  three 
salts  show  zero  hydrolytic  adsorption  for  C  activated 
at  500°.  F.  L.  U. 

Adsorption  [of  ions]  during  the  precipitation  of 
ferric  hydroxide.  R.  Chevallier  and  S.  Mathieu 
(Compt.  rend.,  1938,  206,  1249 — 1251). — As  a  pre¬ 
liminary  to  a  study  of  the  magnetic  properties  of 
Fe(OH)3  the  behaviour  of  the  Fe’“  ions  in  Fe2(S04)3 
solution  with  increasing  [OH']  has  been  studied. 
During  pptn.,  the  Fe(OH)3  carries  down  adsorbed 
Fe’“*  and  all  the  Fe  is  consequently  removed  before 
free  OH'  are  observed.  J.  A.  D. 

Diffusion  of  mercury  on  tin  foil.  K.  Prugel 
(Z.  Metallic.,  1938,  30,  25 — 27). — On  placing  a  drop  of 
Hg  on  a  piece  of  rolled  Sn  foil  it  spreads  outwards  by 
diffusion,  forming  an  ellipse  the  major  axis  of  which 
lies  in  the  rolling  direction ;  the  rate  of  spreading  is 
const,  so  long  as  any  liquid  Hg  remains  and  thereafter 
is  an  exponential  function  of  the  time.  On  raising  the 
temp,  spreading  is  accelerated  and  the  ellipse 
approaches  a  circle  owing  to  annealing  of  the  Sn. 
During  the  whole  process  the  [Hg]  decreases  from  15 
to  7  at.-%  in  passing  from  the  centre  to  the  edge  of 
the  drop.  A.  R.  P. 

Anomalies  in  surface  tension  of  paraffin  chain 
salts.  N.  K.  Adam  and  H.  L.  Shiite  (Trans. 
Faraday  Soc.,  1938,  34,  758 — 765).— Very  dil.  solu¬ 
tions  of  C16H33*S03K,  R*0*S03Na,  NMe3RBr  and 
NR(C5H5)Br  (R  =  C12H25  and  CjqH^)  exhibit  a  very 
slow  fall  of  surface  tension,  the  final  val.  of  which  is 
nearly  the  same  as  that  of  more  cone,  solutions.  At 
a  certain  crit.  concn.,  which  is  approx,  that  at  which 
micelle  formation  begins  to  be  detectable,  the  final 
val.  is  reached  almost  at  once.  A  similar  acceleration 
of  the  attainment  of  the  final  val,  is  produced  in  the 
dil.  solutions  by  addition  of  inorg.  salts.  The  effect 
is  related  to  ageing  of  the  surface  and  not  of  the  bulk 
solution.  F.  L.  U. 

Adsorption  potentials  at  polar  liquid-liquid 
interfaces.  G.  Ehrensvard  and  L.  G.  Sill&n 
(Nature,  1938,  141,  788 — 789).* — The  p.d.  observed 
when  two  aq.  salt  solutions  are  separated  by  a  H20- 
insol.  org.  liquid  are  due  to  an  ion  adsorption  equi¬ 
librium  between  the  aq.  phases  and  the  interfacial 
layer,  and  not  to  a  partition  equilibrium  of  electro¬ 
lyte  at  the  phase  boundaries  and  stationary  diffusion 
inside  the  org.  liquid.  A  formula  given  for  the  p.d. 
of  each  interface  agrees  with  experimental  results. 
Ion  adsorption  equilibrium  p.d.  may  play  a  part  in 
taste  and  smell  sensations  and  in  the  activity  of  local 
anaesthetics.  L.  S.  T. 

Properties  of  detergent  solutions.  VH.  Two- 
component  systems  of  fatty  acids  in  organic 
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liquids.  VIII.  Interfacial  activity  of  long-chain 
fatty  acids  and  their  xylene  solutions.  J; 
Powey  ancl  C.  C.:  Addison  (Trans.  Faraday  Soc., 
1938,  34,  625—627,  628—634;  of.  A.,  1938, 1,  191).— 
VII.  Liquidus  curves  are  given  for  mixtures  of 
ClcH33,C02H  with  C6H6,  xylene,  NH2Ph,  and  light 
petroleum,  and  for  oleic  and  C30,  C12,  C14,  C3G,  and 
C18  saturated  acids  with  CfiHR.  Ricinoleic  and  linoleic 


9  •*  '  V  •  V 

acids  each  form  a  limited  miscibility  system  with 
CJEL 


VIII.  Interfacial  tension-concn. ;  relations  have 


been  determined  for  oleic  acid  against  aq.  Na  oleate 
and  Na  dodecyl  sulphate  containing  varying  amounts 
of  NaOH,  xylene-oleic  acid  mixtures  against  solutions 
of  Na  salts  of  oleic,  ricinoleic,  and  linoleic  acids,  and 
xylene-fatty  acid  mixtures  against  H20  and  aq.  Na 
oleate.  The  results  are  discussed.  F.  L.  U. 


Contact  potentials  of  stearate  films  on  metal 
surfaces.  E.  F.  Porter  and  J.  Wyman,  jun.  (J. 
Amer.  Chem.  Soc.,  1938,  60,  1083 — 1094).— Contact 
potentials  of  X  films  (A.,  1938, 1,  76)  increase  with  the 
no.  of  layers  and  may  attain  vals.  of  many  v. ;  those 
of  Y  films  are  independent  of  the  no.  of  layers  and 
remain  at  a  few  hundred  mv.  Sudden,  large  jumps 
of  potential  can  be  produced  by  alternating  the 
deposition  of  X  and  Y  films.  At  room  temp,  high 
Y-film  potentials  persist  for  many  days.  When  Y 
films  of  Ba-Cu  stearate  are  heated  at  74 — 85°  the 
potentials  decrease  by  about  200  mv. ;  at  about  85° 
their  optical  thickness  decreases.  Y  films  of  Ca 
stearate  behave  similarly  whilst  X  films  at  115° 
increase  in  optical  thickness  and  gradually  become 
opaque,  the  potentials  dropping  to  near  zero.  When 
heated  at  lower  temp,  the  potentials  persist  at  high 
vals.  Y-Rays  produce  large  negative  potentials  with 
X  or  Y  films ;  Y  films  (but  not  X)  are  discharged 
easily  by  dipping  in  H20  or  heating  below  the  temp, 
at  which  the  optical  thickness  changes.  Similar 
results  are  obtained  when  the  films  function  as  one 
of  the  poles  in  a  glow  discharge,  but  either  positive  or 
negative  potentials  can  be  produced.  The  results 
are  discussed  in  relation  to  theories  of  film  structure. 

E.  S.  H. 

Effect  of  drying  conditions  on  the  electro- 
kinetic  potential  [of  glass  and  cellulose  nitrate]. 
K.  Kanamaru,  T,  Takada,  and  K.  Maeda,  ( J.  Cellulose 
Inst.  Tokyo,  1938,  14,  132 — 136).-— The  ^-potentials 
of  glass  in  H20  and  of  cellulose  nitrate  in  EtOII 
diminish  with  increasing  duration  of  contact  between 
solid  and  liquid.  The  initial  potentials  increase  and 
the  rates  of  diminution  become  more  rapid  when  the 
material  is  more  intensively  dried.  W.  A.  R. 

Surface  electrification  due  to  the  recession  of 
aqueous  solutions  from  hydrophobic  surfaces. 
I.  Langmuir  (J.  Amer.  Chem.  Soc.,  1938,  60,  1190 — 
1194). — The  progressively  increasing  contact  poten¬ 
tials  observed  (A.,  1938,  I,  76)  during  the  building  up 
of  Ca  stearate  layers  appear  to  be  due  to  a  surface 
charge  on  the  uppermost  monolayer.  A  theory  for 
the  potential  distribution  produced  by  these  surface 
charges  is  given.  With  potential  gradients  of  3  x 
106  v.  per  cm.  the  contact  potentials  are  found  to 
increase  at  a  linear  rate  of  70  mv.  per  layer  if  the  no. 
of  layers  is  >  a  few  hundreds.  E.  S.  H. 


'  Viscosity  of  unimolecular  films.  D.  G.  Dervi- 
chian  and  M.  Joly  (J.  Chem,  Physics,  1938,  6,  226 — 
227;  cf.  A.,  1937,  I,  358). — Using  a  surface  viscosi¬ 
meter  of  the  same  type  as  that  employed  in  the  recent 
work  of  Harkins,  it  is  found  that  the  surface  flow  per 
sec.  cc  the  difference  in  pressure  and  inversely  cc  the 
length  of  the  canal.  There  is  no  relation  which 
corresponds  with  Poiscuille’s  law.  Changes  in  state  in 
unimol.  layers  can  be  followed  by  the  method 
described.  W.  R.  A. 

■  i  .  . 

Tough  soap  films  and  bubbles,  G.  A.  Cook 
(J.  Chem.  Educ.,  1938,  15,  161— 166).— The  form¬ 
ation  of  soap  films  and  bubbles  of  increased  stability 
has  been  investigated.  The  addition  of  a  small, 
optimum  amount  of  tannin  prolongs  the  life  of  bubbles 
obtained  from  Castile  soap  +  glycerol.  Triethanol¬ 
amine  oleate  solutions  are  superior  to  Castile  soap 
solutions  for  open-air  work.  L.  S.  T. 

Complex  formation  in  lipoid  films.  J.  H. 

Schulman,  E.  Stenhagen,  and  E.  K.  Rideal  (Nature, 
1938,  141,  785). — Investigation  by  two  new  methods 
of  the  area  changes  in  mixed  films  formed  by  injecting 
dil.  solutions  of  cetyl  sulphate,  digitonin,  etc.  into  the 
substrate  (H20)  under  monolayers  of  cholesterol  etc. 
shows  that  the  increased  area  of  the  film  due  to  pene¬ 
tration  of  the  injected  substance  is  in  a  simple  ratio 
1:1  or  1:2,  depending  on  the  structure  (ring  or 
chain)  of  the  org.  mols.  involved.  In  addition  to 
surface  pressure,  bulk  concn.  of  the  penetrating  agent 
and  changes  in  pK  affect  the  formation  and  stability 
of  certain  complexes,  L.  S.  T. 

Unit  of  foaminess.  J.  J.  Bikerman  (Trans. 
Faraday  Soc.,  1938,  34,  634 — 638). — Apparatus  is 
described  in  which  a  measured  vol.  of  air  is  forced 
into  a  liquid  through  a  porous  septum.  If  V  is  the 
vol.  of  air  introduced  in  t  sec.,  and  v  is  the  average  vol. 
of  the  resulting  foam,  vtjV  is  a  const.,  independent  of 
the  rate  of  flow  of  air  and  of  the  size  and  shape  of  the 
apparatus,  provided  the  amount  of  liquid  is  not  too 
small.  This  const,  is  a  natural  measure  of  the 
foaminess  of  a  liquid.  Its  val.  for  two  specimens  of 
ButtOH  is  recorded.  F.  L.  U. 

Molecular  interaction  in  monolayers.  J, 

Marsden  and  J.  H.  Schulman  (Trans.  Faraday  Soc., 
1938, 34,  748 — 758)/ — Force-area  relations  and  surface 
potentials  have  been  determined  for  monolayers  of 
equimol.  binary  mixtures  of  stearic  acid,  Aa-i«ooleic 
acid,  cetyl  alcohol,  octadecylamine,  and  Me  octadecyl 
ether.  The  measurements  indicate  that  the  forces 
between  polar  groups  in  mixed  films  are  coulomb 
forces  acting  between  (1)  ions  of  like  sign,  (2)  ions  of 
unlike  sign,  (3)  ion  and  dipole,  (4)  dipole  and  dipole. 
Variation  of  the  pa  of  the  substrate  causes  changes  in 
lateral  adhesion  due  to  changes  in  the  degree  of 
ionisation  of  polar  groups.  F.  L.  U. 

Capillary  systems.  XIX  (8).  Permeability 
of  coherent  and  compact  material  for  gaseous 
and  dissolved  substances.  E.  Manegold  (Kol- 
loid-Z.,  1938,  83,  146—162;  cf.  B.,  1938,  602).— 
Data  are  collected  and  discussed  for  the  permeability 
of  Pd,  Pt,  Cu,  Fe,  Ni,  Al,  Zn,  and  Pb  for  H2;  porous 
Cu  for  H2,  CH4,  C2H6,N2,  C02,  n-C5H12,  Et20,  C6H6, 
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and  aq.  sucrose ;  agar  gels,  zeolites,  pyrometer  tubes, 
films  of  linseed  oil  and  of  soap  for  various  gases. 

F.  L.  IL 

Nature  of  solutions  and  their  behaviour  under 
high  pressures.  R.  E.  Gibson  (Sci.  Month.,  1938, 
46,1 — 17). — A  lecture.  F.  L.  U. 

Dialysis  and  Brintzinger's  method  of  dialysis. 
W.  Ratiije  (Ber.,  1938,  71,  [B],  880— 890). — Under 
the  influence  of  osmotic  and  hydrostatic  pressure  the 
vol.  of  a  solution  alters  during  dialysis,  thereby 
causing  abnormally  large  coeffs.  of  dialysis  in  deter¬ 
minations  of  mol.  wt.  by  the  dialysis  method  of 
Brintzinger.  With  increase  in  the  difference  of 
concn.  the  rate  of  dialysis  increases.  Determinations 
of  mol.  size  can  be  made  therefore  only  when  the 
osmotically  active  concn.  of  tho  comparison  material 
is  equal  to  that  of  the  substance  under  examination. 
The  rate  of  dialysis  diminishes  as  the  concn.  of  the 
external  solution  increases.  This  is  attributed  to 
increasing  association  as  the  concn.  increases.  H.  W. 

Measurement  of  particle  size  by  the  X-ray 
method.  F.  W.  Jones  (Proc.  Roy.  Soc.,  1938,  A, 
166,  16 — 13). — A  theoretical  treatment  of  the  problem 
based  on  observations  of  the  breadth  of  the  diffraction 
lines  on  powder  photographs  is  given.  The  data  for 
colloidal  Au  indicate  particles  of  dimensions  703  X 
176  X  176a.  The  effect  of  variation  of  particle 
size  in  the  sample  is  discussed.  G.  D.  P. 

Colloidal  silver.  I.  Ultramicroscopy,  pro¬ 
perties,  and  degree  of  dispersion.  R.  Spychalski 
(Kolloid-Beih.,  1938,  47,  321— 370).— The  prep,  of 
Ag  sols  bv  reduction  of  solutions  (Ag  0-001%)  of 
Ag20  and  AgN03  with  N2H4,H20  and  N2H4,H2S04  is 
described.  Unidisperse  and  reproducible  sols  can 
be  obtained  from  Ag20  and  N2H4.H20,  and  from 
AgN03  and  N2H4,H2S04.  The  degree  of  dispersion 
is  largely  determined  by  the  [Na2COa]  present,  and 
is  higher  with  N2H4,H2S04  than  with  N2H4,H20. 
The  particles  can  be  counted  (slit  ultramicroscope) 
with  an  error  of  10 — 15%  if  the  sols  are  unidisperse  ; 
otherwise  very  inaccurate  results  are  obtained.  Sols 
made  by  reducing  AgN03  solutions  with  P  in  Et20 
are  amicronic  and  can  be  used  to  prepare  unidisperse 
sols  of  a  required  particle  size  in  a  way  precisely 
similar  to  Zsigmondy’s  if  AgN03  (but  not  Ag20)  is 
used  as  the  source  of  Ag.  F.  L.  U. 

Preparations  of  gold  sols  for  Lange  test. — See 

A.,  1938,  m,  625. 

Stability  of  dispersions.  J.  C.  Carrttthers 
(Trans.  Faraday  Soc.,  1938,  34,  646 — 649). — It  is 
pointed  out  that,  in  general,  org.  substances  which 
give  stable  dispersions  in  H20  have  a  high  mol.  wt. 
and  low  volatility,  whilst  the  converse  is  true  of  those 
which  give  unstable  dispersions.  The  suggestion 
that  a  labile  surface  layer  of  mols.  may  be  unable  to 
retain  adsorbed  stabilising  ions  is  supported  by  the 
results  of  mobility  measurements  with  C^H14  and 
C18H33,  the  latter  having  the  higher  mobility.  In 
mixtures  of  the  two,  C18H38  can  immobilise  the 
surface  mols,  of  C6H14,  so  that  a  mixture  with  90%  of 
C6H14  can  be  emulsified  whereas  pure  C6H34  cannot. 

F.  L.  U. 


State  of  solution  of  soaps.  I.  Specific 
volumes  of  dilute  sodium  oleate  solutions.  M. 
Ulmann  (Z.  physikal.  Chem.,  1938,  182,  18 — 30). — 
The  sp.  vols.  (i>)  of  0-005 — 16-85%  aq.  solutions  of  Na 
oleate  show  three  well-defined  regions  over  which 
v  is  a  linear  function  of  concn.,  transition  between 
these  regions  occurring  at  about  0-03%  and  0-9%. 
For  concns.  between  these  limits  solutions  show 
thixotropic  behaviour,  since  shaking  the  solutions 
reduces  v>  the  original  val.  of  which  returns  after  a 
few  days.  With  1-6%  solutions  an  increase  in  v 
occurs  during  passage  from  sol  to  gel.  The  similarity 
of  this  behaviour  to  that  of  high  org.  polymerides 
(e.<7.,  a  cellulose  acetate)  is  discussed.  J.  W.  S. 

Influence  of  ultrasonic  waves  on  viscosity  of 
colloidal  solutions.  H.  Freundlich  and  D.  W. 
Giliings  (Trans.  Faraday  Soc.,  1938,  34,  649 — 
660). — A  study  of  the  action  of  ultrasonic  waves  on  a 
no.  of  colloidal  solutions  shows  that  the  rj  is  affected 
only  in  such  solutions  as  exhibit  structural  viscosity. 
The  effect  is  usually,  but  not  invariably,  due  to  the 
collapse  of  cavities,  and  is  reversible  in  cases  where 
the  decrease  of  vj  is  due  to  disintegration  of  the  gross 
structure.  With  some  substances  (cotton-yellow) 
destruction  of  the  individual  particles,  and  with  others 
(Na  stearate)  condensation  of  small  particles  to  rod- 
like  aggregates,  occurs.  Anomalous  rj  is  not  markedly 
affected  by  ultrasonic  waves  in  V2Os  or  benzopurpurin 
sols.  In  gelatin  and  agar  the  reduction  of  r}  is  not 
entirely  prevented  by  avoiding  the  collapse  of 
cavities.  F.  L.  U. 

Metal  soaps  and  gelation  of  their  paraffin 
solutions.  A.  S.  C.  Lawrence  (Trans.  Faraday 
Soc.,  1938,  34,  660 — 677). — The  prep,  and  purification 
of  a  large  no.  of  metal  soaps  are  described.  The 
following  are  new  :  Be  acetate ,  hexoate,  dodecoate , 
stearate;  NH 4  hexoate ,  octoate ,  stearate ,  elaidate ; 
Na  (x-bromo stearate ;  Pb,  Cs ,  U02,  Th,  NHEt2 ,  tri¬ 
ethanolamine  stearates ;  Mg  oleate ;  Na ,  X,  i?6,  Cs 
kexacosoates .  Soaps  at  high  temp,  form  (i)  isotropic 
liquids  of  low  y\  which  on  cooling  may  pass  through 
the  stages  of  (ii)  highly  viscous  liquid,  (iii)  soft  cryst., 
to  (iv)  hard  cryst.  One  or  both  the  intermediate 
stages  may  be  omitted.  The  behaviour  of  soaps 
towards  paraffin  (Nujol)  is  strictly  analogous  to  their 
behaviour  on  heating.  Clear  solutions  are  formed  at 
temp,  corresponding  with  stage  (i),  whilst  separation 
of  micro-crystals  occurs  below  the  temp,  corre¬ 
sponding  with  (iv).  In  tho  intermediate  range  trans¬ 
parent  elastic  gels  may  be  formed.  Dry  alkali  metal 
soaps  do  not  form  gels,  but  pass  directly  from  (i) 
to  (iv).  The  last  mol.  of  H20  cannot  be  removed 
from  them  without  decomp.  Tables  are  given  to 
show  the  gelation  and  transition  temp,  of  the  various 
soaps  studied,  and  the  mechanism  of  gelation  is 
discussed.  F.  L.  U. 

Sol-gel  transformations.  III.  Sols,  jellies, 
and  curds  of  sodium  oleate.  E.  Heymann  (Trans. 
Faraday  Soc.,  1938,  34,  689 — 698;  cf.  A.,  1936, 
427). — The  sp.  vol.  of  Na  oleate  solutions  at  low 
concns.  is  equal  to,  and  at  higher  concns.  slightly 
that  calc,  from  the  components.  The  formation  of 
curd,  whether  by  swelling  of  dry  soap  in  H20  or  from 
clear  jelly,  is  accompanied  by  vol.  contraction  which 
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is  attributed  to  hydration.  There  is  no  vol.  change 
in  the  transition  sol  clear  jelly.  F.  L.  U. 

Properties  of  dual  emulsions.  D.  F.  Cheesman 
and  A.  King  (Trans.  Faraday  Soc.,  1938,  34,  594 — 
598). — By  suitably  varying  the  manner  of  shaking 
together  amyl  alcohol  and  H20,  an  oil-in-H20  or  a 
H20-in-oil  type  of  emulsion  can  be  made  at  will. 
The  relative  stability  of  the  two  types  has  been 
determined  when  different  emulsifying  agents  are 
present,  and  it  is  shown  that  the  type  other  than  that 
normally  formed  with  a  given  emulsifying  agent 
may  possess  a  limited  stability,  which  in  one  case 
is  >  that  shown  by  the  usual  type.  It  thus  appears 
that  the  same  agent  can  in  certain  cases  stabilise  both 
types  of  emulsion.  Similar  results  are  recorded  for 
kerosene-ILjO  mixtures.  F.  L.  TJ. 

Isoelectric  point  of  cellulose.  Adsorption  and 
swelling.’  (Mme.)  J.  Gavoret  (Compt.  rend.,  1938, 
206,  1299 — 1300). — The  resistivity  of  a  dil.  buffer 
solution  increases  on  immersion  of  cellulose,  the 
increase  being  max.  when  the  pa  of  the  buffer  solution 
is  2-4 — 2-8;  this  is  interpreted,  as  the  isoelectric 
point  of  cellulose  (cf.  also  A.,  1937,  I,  408),  the  max. 
increase  at  this  point  being  due  to  the  min.  swelling 
capacity,  with  consequent  min.  absorption  of  H20. 
The  swelling  capacity  and  adsorptive  power  increase 
rapidly  for  pa  >2*8.  A.  J.  E.  W. 

Shape  and  size  of  methylcellulose  molecules  in 
solution,  deduced  from  measurements  with  the 
ultracentrifuge  and  viscosimeter.  R.  Signer  and 
P.  von  Tavel  (Helv.  Chim.  Acta,  1938,  21,  535— 
545). — The  data  for  aq.  solutions  show  that  methyl- 
cellulose  mols.  of  mol.  wt.  14,100,  24,300,  and  38,100 
have  a  length  of  560,  870,  and  1190  and  a  thickness 
of  7*3,  7*9,  and  8-6  a.,  respectively.  Mols.  are  at 
most  slightly  bent  and  are  probably  slightly,  but 
only  slightly,  hydrated.  R.  S.  C. 

Diffusion  of  cellulose  derivatives.  A.  Polson 
(Kolloid-Z.,  1938,  83,  172— 180).— The  diffusion  coeff. 
of  cellulose  acetate  in  COMe2  and  of  methylcellulose 
(I)  in  aq.  NaCl  has  been  determined  by  an  optical 
method  (A.,  1936,  563),  using  fractions  of  the  latter 
substance  for  which  the  mol.  wt.  is  known  from 
sedimentation  equilibrium  measurements.  The 
results  obtained  in  the  two  ways  agree.  An  expression 
is  derived  for  the  influence  of  swelling  pressure  on  the 
rate  of  diffusion.  The  axial  ratio  of  (I)  mols.  regarded 
as  ellipsoids  of  revolution  is  calc.  F.  L.  U. 

Dielectric  properties  of  protein  solutions.  I. 
Garb  oxy  haemoglobin.  J.  L.  Oncley.  II.  Water- 
soluble  proteins  of  normal  horse  serum.  J.  D. 
Ferry  and  J.  L.  Oncley  (J.  Amer.  Chem.  Soc., 
1938,  60,  1115—1123,  1123— 1131).— I.  Factors 

determining  the  dielectric  behaviour  involve  (1)  the 
dielectric  increment  at  low  frequencies,  A e0/g,  which 
depends  on  the  difference  in  polarity  between  the 
protein  and  solvent  mols.,  (2)  the  dielectric  increment 
at  high  frequencies,  Aero/<7,  which  depends  mainly 
on  the  vol.  and  hydration  of  the  protein  mols.,  (3)  the 
crit.  frequency,  ve,  which  depends  mainly  on  the  size 
and  shape  of  the  mols.  and  the  viscosity  of  the  solvent. 
The  determination  of  these  quantities  by  measurement 
of  €  with  a  radio  frequency  bridge  is  described. 


Results  for  solutions  of  cryst.  carboxyhaemoglobin 
are  :  &€0/g  0*33,  A e^/g  —  0*11,  vc  1*9  X  106  cycles  per 
sec.,  suggesting  a  dipole  moment  of  about  500  Debye 
units,  and  an  orienting  dipole  of  mol.  wt.  66,700. 

II.  The  dielectric  consts.  of  solutions  of  pseudo¬ 
globulin  (I)  and  several  cryst.  fractions  of  albumin 
from  normal  horse  serum  have  been  determined  over 
a  wide  frequency  range.  All  these  proteins  increase 
the  static  e  of  H20.  The  e  increments  for  the  serum - 
albumins  increase  with  increasing  solubility  in  aq. 
(NH4)2S04;  the  increment  for  (I)  is  much  greater. 
The  e  increments  per  g.  arc  of  the  same  order  as  for 
NH2-acids,  increasing  from  0d  for  the  least  polar 
albumin  to  1*1  for  the  (I)  (7000 — 160,000  per  mol.). 
The  variation  of  e  increment  with  frequency  for  all 
the  albumins  deviates  only  slightly  from  the  theoretical 
Debye  curve  with  a  crit.  frequency  of  0-85  megacycle. 
The  dispersion  of  the  e  increment  of  the  (I)  solutions 
deviates  slightly  from  a  Debye  curve  with  a  crit. 
frequency  of  0*24  megacycle.  The  relaxation  times 
calc,  from  these  crit.  frequencies  are  would  bo  calc, 
from  the  mol.  wts.  on  the  basis  of  present  theories. 

E.  S.  H. 

Alginic  acid.  I.  Constitution.  G.  Lunde, 
E.  Heen,  and  E.  Oy.  II.  X-Ray  study  of  spun 
threads  of  alginic  acid.  H.  Kringstad  and  G. 
Lunde.  III.  Viscosimetric  determination  of 
mol.  wt.  E.  Heen  (Kolloid-Z.,  1938,  83,  19G — 202, 
202 — 203,  204 — 210). — I.  Analysis  of  carefully  puri¬ 
fied  alginic  acid  and  of  its  Na  salt  confirms  the  view 
that  the  chemical  unit  is  mannuronic  acid  anhydride 
and  not  the  acid  itself. 

II.  Fibre  diagrams  of  stretched  threads  of  Na 
alginate  disclose  orientation  and  render  it  probable 
that  the  acid  has  a  structure  similar  to  that  of  cellulose. 

III.  The  sp.  7)  of  solutions  of  alginic  acid  is  a  max.  at 

pn  7  and  reaches  a  const,  val.  in  about  2N-NaOH. 
The  mol.  wt.  calc,  by  Staudinger’s  formula  corre¬ 
sponds  with  a  chain  length  of  about  80  hexuronic  acid 
units.  F.  L.  U. 

Liesegang  rings  and  related  phenomena. 
Material  nature  of  light.  C.  Schuyten  (Rev. 
g£n.  Sci.,  April  15,  1938,  Reprint,  pp.  3 — 14). — 
Observations  of  the  growth  of  discs  and  rings  of 
Ag2Cr04  indicate  that  these  represent  the  final  stage 
of  a  spiral  rather  than  a  discontinuous  process.  This 
accounts  for  the  anastomoses  generally  visible  in  a 
ring  system  formed  in  a  flat  dish.  The  similarity  of 
pattern  shown  by  Liesegang  rings,  rings  formed  by 
evaporating  solutions  of  solids,  and  Newton’s  rings  is 
held  to  be  due  to  a  common  cause.  F.  L.  U. 

Precipitation  of  tricalcium  phosphate  by 
urease. — See  A.,  1938,  III,  615. 

Growth  of  metal  trees  in  gels.  I.  Morpho¬ 
logy  of  lead  tree.  A.  King  and  N.  Stuart  (J.C.S., 
1938,  642 — 654). — Growth  of  arboreal  structures  of 
Pb  in  Si02  gels  containing  Pb(OAc)2  is  induced  by 
reduction  with  Sn,  Zn,  Al,  Mg,  Mn,  Cr,  Cd,  Fe,  and 
Cu,  but  not  with  Co  or  Ni.  Pb(NOi?)2  is  not  reduced 
By  Sn  under  these  conditions,  nor  is  Pb(OAc)2  reduced 
by  Sn  in  Si02  sol  before  the  occurrence  of  gelation. 
Sn  produces  widely  different  types  of  growth  depend¬ 
ing  on  the  concn.  of  Pb  in  the  gel.  Other  colloidal 
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materials  inhibit  or  modify  the  growth  in  an  un¬ 
predictable  manner.  F.  L.  U.  v 

Theory  of  structure  viscosity.  III.  Flow  of 
plastic  substances.  W.  Philtpjpoff  (Ivolloid-Z., 
1938,  83,  163—172;  cf.  A.,  1936,  788).— The  t)  and 
fluxional  birefringence  of  a  no.  of  liquids  have  been 
studied  in  capillary  tubes  of  various  diameters.  Na 
oleate  (33%)  and  2  days  old  V205  sol  exhibit  stationary 
laminar  flow.  V205  sol  aged  for  1  year  behaves 
abnormally  on  account  of  the  presence  of  “  swarms  ” 
which  are  broken  up  only  at  high  rates  of  shear. 
Cellulose  acetate,  in  CH2PlrOH ;  and  an  oil  paint 
(50%  ZnO  in  linseed  oil  varnish)  show  non-laminar 
flow,  in  consequence  of  slipping ;  at  the  wall  of  the 
capillary.  The  anomalous  flow  of  sols  of  mercuri- 
sulphosalicylic.acid  and  cotton-yellow  is  due  to  gross 
heterogeneity  caused  by  the  breaking  up  and  syneresis 
of  masses  of  gel.  It  is  possible. to  distinguish  between 
ordinary  non-Newtonian  liquids,  disintegrated  gels, 
cybotactic  sols,  and  cone. !  suspensions  only  by  ex¬ 
periments  with  capillaries  of  varying  dimensions,  since 
the  flow  characteristics  of  the  last  three  systems  are 
not  independent  of  the  apparatus  dimensions. 

.  ,  'V  F.  L.p.  , 

Adhesion  of  particles  of  microscopic  size.  VII. 
Adhesion  of  barium  sulphate  particles  in  electro¬ 
lyte  solutions.  A.  von  Buzagh  and  Z.  Szab6 
(Ivolloid-Z.,  1938,83, 139—146;  cf.  A.,  1936, 1064).— 
The  adhesion  of  particles  of  BaS04  in  homogeneous 
dispersions  has  been  measured  by  the  tilting-plate 
method  in  H20  and  electrolyte  solutions.  In  H20 
the  adhesion  is  a  min.  for  particles  of  about  5  g. 
radius,  and  approaches  a  limit  beyond  30  ]x.  The 
influence  of  electrolytes  on  adhesion  is  exactly 
parallel  with  their  influence  on  the  clectrokinetic 
behaviour,  in  the  sense  that  the  adhesion  is,  greatest 
when  the  mobility  is  least.  The,  usual  lyotropic 
effects  are  observed.  Ba”  and .  S04" ,  ions  exert  an 
exceptionally  large  influence.  F.  L.  U.  , 

Reaction  isotherm.  A.  Banchetti  (Gazzetta, 
1938,  68,  192- — 195). — Various  methods  of  calculating 
the  max.  work  obtainable  from  an  isothermal  reaction 
by  means  of  the  van  ’t  Hoff  equilibrium -box.  are 
discussed.  0.  J.  W. 

Limits  of  applicability  of  the  Gibbs-Helm- 
holtz  equation  and  derivation  of  a  general 
equation  valid  for  cells  which  operate  either 
reversibly  or  irreversibly  and  with  the  volume 
either  constant  or  variable  during  operation. 
0.  Sc  Am? a  (Gazzetta,  1938,  68,  113 — 117). — A  general 
expression  for  the  e.m.f.  of  an  electrochemical  cell  is 
derived.  For  the  case  of  a  reversible  process  and 
const,  vol.  this  expression  becomes  identical  with  the 
Gibbs-Helmholtz  equation.  O.  J7W. 

Energy  relations  in  aqueous  solutions  of 
inert  gases.  E.  Lange  and  R.  Watzel  (Z.  physikal. 
Chem.,  1938,  182,  1 — 17).— Theoretical.  The  energy 
changes  involved  during  dissolution  of  a  gas  in  H20 
are  discussed,  and,  from  solubility  data,  thermal  and 
entropy  changes  for  solutions  of  He,  Ne,  A,  Kr,  Ne, 
and  Rn  in  H20  at  various  temp,  are  deduced. 

J.  W.  S. 


Dissociation  of  nitric  acid.  O.  Red  Lien  (Z. 
physikal.  Chem.,  1938,  182,  42—47;  cf.  A.,  1936, 
799).— New .  measurements  of  the  variation  in  the 
intensity  of  the  strongest  N63'  line  in  the  Raman 
spectrum  of  HN03  at  various  dilutions  (A.,  1937,  I, 
598)  lead  to  a  val.  of  the  dissociation  const,  of  HN03 
which  agrees  with  vals.  deduced  from  the  absorption 
spectrum  of  HN03  (A.,  1928,  590)  and  from  the  in¬ 
fluence  of  HN03  on  the  absorption  spectrum  of  2  :  4- 
dinitrophenol  (A.,  1938, 1,  81).  It  is  inferred  that  the 
divergencies  reported  are  not  due  to  ionic  hydration 
but  aro  attributable  to  some  sp.  effect  of  H*  other  than 
formation  of  undissociated  HN 03  mols .  J.  W.  S. 

[Dissociation  of  nitric  acid.]  H.  von  H  alb  an 
and  M.  Seiler  (Z.  physikal.  Chem.,  1938,  182,  48; 
cf.  A.,  1938,  I,  81,  and  preceding .  abstract). — The 
views  of  the  authors  and  of  Redlich  are  now  reconciled. 

. . ,  .  ■ '  •  j. w. s: 

Dissociation  relationships  of  disubstituted  suc- 
cinnic  acids. — See  A.,  1938,  II,  216.  ...... 

Dissociation  constants  of  acids  in  mixtures  of 
light  and  heavy  water.  P.  Gross  (Z.  Elektrochein., 
1938,  44,  299— 301).— Theoretical.  It  is  shown  that 
the  assumptions  made  by  Schwarzenbach  (A;,  1938, 
I,  139)  can  be  deduced  from  the  treatment  of  Gross 
et  al.  (A.,  1936,  802),  -  F.  J.  G. 

Acid  dissociation  constants  in  dioxan- water 
mixtures  by  potentiometric  titration.  C.  C. 
Lynch  and  V.  K.  La  Mer  (J.  Amer.  Chem.  Soc.,  1938, 
60,  1252 — 1259).— 1 The  dissociation  consts.  of  AcOH, 

EtCOoH,  PrCO.>H,  and  BzOH  have  been  determined 

++  *  -  «£  * 

by  potentiometric  titration  in  dioxan-H20  mixtures 
of  dielectric  const.  34*3,  2T0,  and  11*7,  respectively. 
Addition  of  LiCl  was  found  necessary  for  adequate 
conductivity  but  by  determining  the  dissociation 
consts.  in  presence  of  progressively  decreasing  [LiCl] 
and  extrapolating  to  zero,  vals.  for  the  mixed  solvent 
without  added  neutral  salt  have  been  obtained.  The 
logs  of  the  extrapolated  consts,  (except  for;  BzOH) 
are  linear  functions  of  the  reciprocal  of  the  dielectric 
const,  from  78  to  21.  Weak  acids,  insol.  in  H20 
(e.g.,  abietic  and  stearic  acids),  can  be  titrated  directly 
in  S0%  dioxan.  .  E.  S.  H.  \ 

Slow  hydrolysis  of  ferric  chloride  in  dilute 
solution.  II.  Change  in  hydrogen-ion  con¬ 
centration.  A.  B,  Lamb  and  A.  G.  Jacques  (J. 
Amer.  Chem.  Soc.,  1938,  60,  1215 — 1225;  cf.  A., 
1938,  I,  312). — The  change  in  [H*]  has  been  followed 
by  measurements  with  the  glass  electrode.  The 
results  support  the  conclusions  previously  derived 
from  measurements  of  conductance  and  colour. 
Calculations  have  been  made  of  the  first  and  second 
hydrolysis  consts.  of  FeClg  and  of  the  relative  amounts 
of  unkydrolysed  as  well  as  partly  and  completely 
hydrolysed  salt  over  a  wide  range  of  concn.  Un¬ 
dissociated  Fe(0H)3  is  the  only  substance  which 
increases  in  concn.  with  decreasing  over-all  concn.  of 
the  salt.  It  is  deduced  that  the  primary  product  of 
hydrolysis  is  a  dil.,  supersaturated  solution  of  Fe(0H)3, 
the  coagulation  of  which  to  colloidal  particles  is  the 
controlling,  relatively  slow,  step  of  the  reaction.  In 
the  initial  stages  of  slow  hydrolysis,  where  the  speed 
of  hydrolysis  is  limited  by  the  rate  of  formation  of 
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nuclei,  the  speed  oc  [Fe(OH)3]2,  in  accordance  with  the 
Smoluohowski  theory  of  rapid  coagulation. 

E.  S.  H. 

Equilibrium  Pb  +  SnBr2  PbBr2  +  Sn  in 
aluminium  bromide  as  solvent.  J.  K.  Deli- 
marski  (Mem.  Inst.  Chem.  Ukrain.  Acad.  Sci.,  1938, 
4,  443 — -458). — In  the  above  reaction  at  3G0°  Sn  is 
considerably  nobler  than  Pb.  Owing  to  complications 
introduced  by  the  solvent,  the  observed  equilibria  do 
not  agree  with  those  calc,  from  the  apparent  active 
masses.  F.  L.  U. 

-  r  ,  '  f  .  i 

.  _  •  1  ,  t  t  ,  .  m  ^ 

Gas-liquid  equilibrium  for  the  system  meth¬ 
ane-butane.  G.  W.  Nederbbagt  (Inch  Eng.  Chem., 
I93S,  30,  587 — 588).— The  mol.  fraction  ratios  for 
CH4  and  ?i-C4H10  in  the  gas  and  liquid  phases  have 
been  determined.  The  vals.  at  10  atm.  are  12-8  and 
0-082  at  -16*5°,  16-6  and  0-22  at  16°,  20*0  and  044 
at.  38°;  at  20  atm.,  6*7  and  0*049  at  —21°,  8-6  and 
0-14  at  17°, ,10-1  and  0-25  at  39°  ;  at  30  atm.,  4-8  and 
0-049  at  — Ji8°,  5*6  and  0*12  at  14*5°,  6*6  and  ,0*22 
at  43°.  The  vals.  for  CH4  agree  approx,  with  pub¬ 
lished  vals.  for  mixtures  of  CH4  with  C3H8  (A.,1934, 
490;  B.,  1934,  949),  and  with  C5H12,  C6H14,  and 
C7H16  (A.,;  1936,  1333';  Bi,  1936,  1076),  whence  it  is 
inferred  that  they  will  also  apply  to  natural  gasolines 
since  these  are  mixtures  of  lower  paraffins. 

R.  C.  M. 

Thermal  studies  of  binary  and  ternary  mix¬ 
tures.  I.  Binary  system  acetanilide-phen- 
acetin.  G.  Ulisse  (Boll.  Chim.- farm.,  - 1938,  77, 
212— 214).— The  m.p.  curve  of  NHPhAc  (I)-phen- 
acetin  mixtures  shows  a  max.  corresponding  with  a 
4  :1  mol.  compound  [75%  of  (I)].  This  compound 
forms  a  binary  system  with  (I),  yielding  a 
eutectic  mixture,  m.p.  83°,  containing  764%  of  (I). 

F.  0.  H. 

System  As205-Ba0-H20  at  17°.  Character¬ 
isation  of  a  new  barium  arsenate, 
Ba0,2As005,3H20.  H.  Guerin  (Compt.  rend., 
1938,  206"  1300— 1303;  cf.  A.,  1926,  358;  1937,  I, 
474). — A  ternary  diagram  for  the  system  is  discussed. 
The  compounds  Ba3(As04)2,a;H20, 
Ba2H2(As04)2,2H20,  BaH4(As04)2,H20,  BaH4(As04)2 

(I) ,  and  Ba0,2As20fr3H20  (II)  occur  as  solid  phases, 

(II)  being  formed  from  (I),  which  occurs  only  in  false 

equilibrium.  .  A.  J.  E.  W. 

System  Ns^HPOA  +  2NH4C1  ^  (NH4)2HP04 
+  2NaCl.  R.  Lauffenburger  and  M.  Brodsky 
(Compt.  rend.,  1938,  206,  1383 — 1385). — Equilibrium 
diagrams  for  the  sj^stem  at  0°  and  at  25°  are  given. 
NaNH4HP04,4H20  has  the  largest  region  of  stability 
at  these  temp.  A.  J.  E.  W. 

Ternary  systems.  XXIII.  Solid  solution 
among  the  picromerite  double  salts  at  25°. 
Zinc,  copper,  and  nickel  ammonium  sulphates. 
A.  E.  Hill  and  W.  J.  Taylor,  jun.  (J.  Amer.  Chem. 
Soc.,  1938,  60,  1099—1104;  cf.  A.,  1938,  I,  252).— 
The  systems  ZnS04-(NH4)2S04-H20  and  NiS04- 
(NH4)2S04-H20  have  been  investigated  at  25°.  The 
formation  of  solid  solutions  between  pairs  of  the  salts 
CuS04,(NH4)2S04,6H20,  ZnS04,(NH4)2S04,6H20,  and 
NiS04,(NH4)2S04,6H20  has  been  studied,  and  the 
equilibrium  distribution  of  salts  between  liquid  and 
■solid  solutions  determined.  The  mol.  concns.  in  the 


liquid  and  solid  phases  are  related  approx,  by  an 
exponential  equation,  in  which  the  exponent 
approaches  1  when  the  aq.  solubilities  of  the  salts  are 
equal  and  diminishes  as  the  ratio  of  the  solubilities 
increases.  E.  S.  H. 

Binary  and  ternary  solutions  of  nitrates  in 
anhydrous  acetic  acid.  A.  W.  Davidson  and 
H.  A.  Geer  (J.  Amer.  Chem.  Soc.,  1938,  60,  1211 — 
1214). — Solubility  data  are  recorded  for  LiN03  in 
AcOH  at  39 — 132°,  and  for  Ca(N03)2  at  30—34°. 
The  isolation  of  Ca(NOz)2, 3 AcOH  is  reported.  'Solu¬ 
bility  data  for  the  systems  AgN03-NH4N03-Ac0H 
at  40—90°  and  AgN03-LiN03-Ac0H  at  30°  are 
recorded;  in  the  former  system  AgN03,NH4N03 
occurs  as  a  stable  solid  phase  over  a  small  concn.  range. 

E.  S.  H. 

Relative  partial  molal  heat  content  of  sodium 
bromide  in  aqueous  solutions  at  25°.  A.  L. 
Robinson  (J.  Amer.  Chem. -Soc.,  1938,  60,  1265). — 
Data  calc,  from  e.m.f.  measurements  (A.,  1937,  I, 
617)  are  in  fair  agreement,  with  those  derived  from 
calorimetric  measurements  (A.,  1932,  998). 

E.  S.  H. 

Free  energy  of  acetylene.  A.  R.  Gordon  (J. 
Chem.  Physics,  1938,  6,  219 — 220). — The  free  energy 
of  C2H2  has  been  calc,  from  spectroscopic  data. 
Equilibrium  consts.  have  been  evaluated  for  the 
reactions  :  2C  -f  H0  =  CoH., ;  0oH9  +  ==  2HCN. 

*  W.  R.  A. 

A  priori  calculation  of  the  calorific  power  of 
hydrocarbons.  M.  Brutzcus  (Compt.  rend.,  193S, 
206,  1291— 1294;  cf.  A.,  1937,  I,  364).— General 
formulie  for  the  calculation  of  the  calorific  power  of 
any  hydrocarbon  are  given,  and  their  agreement  with 
experimental  data  is  demonstrated.  A.  J.  E.  W. 

Heats  of  sublimation.  K.  L.  Wolf  and  H. 
Weghofer  (Z.  physikal.  Chem.,  1938,  B,  39,  194 — 
208).— Heats  of  sublimation  for  55  and  heats  of  fusion 
for  3  org.  substances  are  recorded.  Data  for  isomeric 
substances  are  compared.  The  heat  of.  sublimation 
cannot  in  general  be  treated  as  the  sum  of  the  con¬ 
tributions  of  all  the  atoms  and  groups  in  the  mol. 
Additivity  is  observed  in  certain  cases,  e.g.,  for 
CgH6,  C10HS,  and  C14H10.  Factors  which  influence  the 
val.  of  the  heat  of  sublimation  are  discussed. 

H.J.  E. 

Thermal  data.  IX.  Heats  of  combustion  of 
hippuric  and  succinic  acids  and  a  proposal  for 
the  use  of  hippuric  acid  as  a  secondary  standard 
in  combustion  calorimetry.  H.  M.  Huffman 
(J.  Amer.  Chem.  Soc.,  1938,  60,  1171 — 1177). — 
The  isothermal  heats  of  combustion  of  succinic  and 
hippuric  acids  at  25*0°  are  3023d  and  5628*6  g. -cal. 
per  g.,  respectively.  Heats  of  formation  are  calc. 
The  use  of  hippuric  acid,  cryst.  from  H20,  as  a 
secondary  standard  is  proposed  for  investigations  on 
compounds  containing  N.  E.  S.  H. 

Heats  of  combustion,  refractive  data,  and 
alkaline  hydrolysis  of  the  ethyl  c/s-pentenoates . 
—See  A.,  1938,  II,  258. 

Electrochemical  study  of  antimony  trichloride 
in  chlorobenzene  and  nitrobenzene  solutions  of 
aluminium  bromide.  E.  J.  Gorenbein  (J.  Gen. 
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Chem.  Russ.,  193S,  8,  233 — 240). — Sp.  conductivity 
k  rises  in  the  system  SbCl3-AlBr3-PhCl  with  increasing 
concn.  of  the  complex  SbBr3,AlBr3  (I).  In  PhN02 
k  is  max.  when  the  concn.  of  (1)  is  32%.  Mol. 
conductivity  in  PhCl  falls,  and  in  PhN02  rises,  with 
increasing  dilution.  Sb  is  deposited  at  the  cathode, 
at  a  decomp,  potential  of  1*02  v.  (in  PhCl).  The 
reaction  AlBr3  +  SbCl3  A1CL  +  SbBr3  is  es- 
tablishcd.  ,  R.  T. 

Electrochemical  study  .  of  systems  AlBr3- 
EtBr  and  AlBr3-EtBr-KI.  I.  L.  Katznelson 
(Mem.  Inst.  Chem.  Ukrain.  Acad.  Sci.,  1938,  4, 
393 — 404). — The  sp.  conductivity  (k)  of  AlBr3-EtBr 
mixtures  is  a  max.  for  AlBr3/EtBr  —  0-66.  The 
decomp,  potential  is  L98  v.  Addition  of  KI  increases 
k,  the  increase  showing  a  max.  at  a  certain  AlBr3/EtBr 
ratio.  Electrolysis  leads  to  deposition  of  A1  and  I 
with  a  current  yield  of  80%  at  the  cathode.  The 
decomp,  voltage,  1-28,  exceeds  the  calc,  bv  0*26  v. 

F.  L.  U. 

Electrochemical  properties  of  melts  of  LiCl- 
AJBr3,  NaCl-AlBr3,  KCl-AlBr3,  and  AgCl- 
AlBr3.  J.  P.  Meshenni  (Mem.  Inst.  Chem.  Ukrain. 
Acad.  Sci.,  1938,  4,  413 — 426). — The  conductivity 
of  fused  AlBr3  increases  on  the  addition  of  alkali 
chlorides  in  proportion  to  the  mobility  of  the  added 
cation.  The  temp,  coeff.  is  positive.  The  decomp, 
voltage  is  the  same  for  all  the  mixtures  containing 
alkali  halides.  A1  is  deposited  on  the  cathode. 

F.  L.  U. 

Electrochemical  properties  of  systems  LiCl- 
AlBr3-EtBr,  NaCl-AlBr  3-EtBr ,  KCl-AlBr3- 
EtBr,  and  AgCl-AlBr3-EtBr.  J.  P.  Meshenni 
(Mem.  Inst.  Chem.  Ukrain.  Acad.  Sci.,  1938,  4, 
427 — 442  ;  cf.  preceding  abstract). — The  alkali 
chlorides  are  sol.  in  EtBr  in  presence  of  AlBr3,  their 
solubility  increasing  in  the  order  K  <  Na  <  Li.  The 
conductivity  of  the  solutions  is  increased  in  the  order 
Li  <  Na  <  K.  Other  properties  are  described. 

F.  L.  U. 

Theoretical  study  of  ion  transport  by  a  current 
of  vapour  for  the  production  of  high  potentials. 
J.  Yibgitti  (Compt.  rend.,  1938,  206,  1367 — 1369). — 
A  method  suggested  for  the  production  of  high 
potentials,  involving  the  collection  of  charges  from 
a  stream  of  gaseous  ions  (cf.  ibid.,  1935,  201,  1332), 
is  shown  to  bo  impracticable.  A.  J.  E.  W. 

Theoretical  bases  for  the  electrochemical 
properties  of  liquid  ammonia.  S.  Makishima  (J. 
Fac.  Eng.  Tokyo,  1938,  21,  115 — 168). — The  author’s 
theory  (A.,  1935,  1325)  is  applied  to  solutions  in 
liquid  NH3.  The  solubility  product  law  holds  for 
solutions  of  halides  in  liquid  NH3,  and  the  vals.  of 
the  solubility  product,  heat  of  dissolution  of  gaseous 
ions,  and  entropy  change  during  solvation  are  deduced 
for  a  no.  of  salts.  Solubilities  in  XII3  are  compared 
with  those  in  H20.  The  normal  potentials  of  metal 
and  halogen  electrodes  in  NH,  are  lower  with  respect 
to  the  H2  electrode  than  in  H20.  The  effects  observed 
are  attributed  to  chemical,  rather  than  electrostatic, 
solvation  effects.  The  dissociation  const,  of  NH3 
at  — 34°  is  about  5  X  10-34,  and  it  is  deduced  that 
the  normal  potential  of  the  N2  electrode  is  —1-5  v. 
It  is  assumed  that  alkali  metals  dissolved  in  liquid 


NH3  split  into  solvated  metal  ions  and  electrons, 
and  tho  solubility  product,  heat  of  solvation  of 
electrons,  and  their  entropy  are  deduced.  Tho  blue 
colour  of  the  solutions  is  in  accord  with  the  view  that 
absorption  is  due  to  the  solvated  electrons.  High 
H2  and  N2  overpotentials  are  observed  at  Pt  electrodes 
during  electrolysis  in  NH3,  and  these  permit  the 
electrodeposition  of  metals  such  as  Be,  Al,  and  rare- 
earth  metals,  and  the  occurrence  of  unusual  electro¬ 
lytic  reduction  reactions.  J.  W.  S, 

Electrochemical  behaviour  of  metals  which 
furnish  cations  of  different  valency.  II.  R. 
Piontelu  (Gazzetta,  1938,  68,  173 — 178;  cf.  A., 
1937,  I,  245). — A  general  expression  is  derived  for  the 
equilibrium  const,  between  a  metal  and  its  ions  in 
two  valency  states.  Data  for  Cu  and  Ag  give  good 
agreement  with  the  theory.  0.  J.  W. 

Normal  potential  of  deuterium  and  ionic 
equilibria  in  mixtures  of  HoO  and  D20.  G. 
Schwarzenbach  (Z.  Elektrochem.,  1938,  44,  302). — 
A  reply  to  Abel  and  Redlich  (A.,  1938,  I,  254). 
Reasons  are  given  for  the  belief  that  the  cell  D2|DC1 
in  D20|KC1  (sat.)  in  H20|HC1  in  H20|H2  gives  a 
closer  approximation  to  the  normal  potential  of  D 
than  does  the  cell  DJDCl  in  D20|AgCl,  Ag, 
AgCl|HCl  in  H20|H2.  F.  J.  G. 

Meaning  and  standardisation  of  the  pH  scale. 

D.  A.  MacInnes,  D.  Belcher,  and  T.  Skedlovsky 
(J.  Amer.  Chem.  Soc.,  .1938,  60,  1094 — 1099). — 

E. m.f.  of  cells  of  the  type  H2(Pt)  [buffer  solution, 

KC1  (sat.),  KC1  (0*1n),  Hg2CyHg  have  been  de¬ 
termined  at  12°,  25°,  and  38°,  and  the  results  inter¬ 
preted  for  the  purpose  of  obtaining  vals.  of  E0  in  the 
equation  pa  =  (E  —  E0)j(2-302QRT/F ).  The  pH 
vals.  of  acetate  and  phthalate  buffers  have  been  re¬ 
determined  at  the  above  temp.  E.  S.  II. 

Polarisation  of  a  calomel  electrode.  (Lord) 
Rothschild  (Proc.  Roy.  Soc.,  1938,  B,  125,  283— 
290).— Polarisation  is  defined  as  the  production  of  a 
thermodynamicall}'  irreversible  potential  at  the 
surface  of  an  electrode ;  the  difference  in  polarisability 
between  a  calomel  and  any  other  type  of  electrode  is 
one  of  degree  only.  Measurement  of  tho  p.d,  between 
the  electrode  being  examined  and  a  reference  electrode 
at  intervals  during  the  passage  of  currents  of  known 
strengths  shows  that  the  max.  c.d.  which  an  anodic 
calomel  electrode  will  sustain  over  a  period  of  5  hr. 
without  polarisation  is  15  ga.  per  sq.  cm. 

F.  B.  P. 

Oxidation-reduction  potentials  in  hetero¬ 
geneous  systems.  I.  M.  Korr  (J.  Cell.  Comp. 
Physiol.,  1938,  11,  233— 245).— The  addition  of  an 
adsorbent  to  a  solution  of  a  dye  causes  a  change  in  the 
oxidation-reduction  potential  measured  with  a  Pt 
electrode.  The  direction  of  the  change  varies  with 
the  pH,  depending  on  whether  the  oxidant  or  reductant 
is  adsorbed.  Similar  differences  mav  be  observed 
with  a  quinhydrone  electrode.  It  follows  that  the 
redox  potential  at  an  interface  may  differ  from  that 
existing  in  the  aq.  phase.  V.  J.  W. 

Electrolytic  thermal  chains.  J.  J.  Hermans 
(Z.  pliysikal.  Chem.,  1938,  182,  49 — 53). — The  con¬ 
clusions  of  Szab6  (A.,  1938,  I,  143)  are  criticised  on 
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the  grounds  that  activity  corrections  are  only  in¬ 
completely  applied,  the  relationship  with  the  Peltier 
heat  and  the  heat  of  transfer  is  incorrectly  deduced, 
and  that  no  definite  conclusions  concerning  the 
ionic  activities  are  possible.  J.  W.  S. 

Electrolytic  thermal  chains.  Z.  Szab6  (Z. 
physikal.  Chem.,  1938, 182,  54). — A  reply  to  Hermans 
(cf.  preceding  abstract).  J.  W.  S. 

Electrolysis  of  colloidal  silver  solutions.  M. 
Centnerszwer  and  (Mlle.)  J.  Borowicz  (Bull.  Acad. 
Polonaise,  1937,  A,  530 — 545). — The  particles  of 
dialysed  Ag  sols  prepared  (i)  by  the  action  of  P  on 
ammoniacal  AgN03,  (ii)  by  H2  reduction  of  aq.  Ag20, 
contain,  by  ultramicros copic  count,  ~108  Ag  atoms, 
having  an  effective  valency  from  sp.  conductivities 
of  0-53 — 0*97,  a  result  which  is  at  variance  with 
Pauli’s  colloid  conceptions.  Elect rolysis  between  Pt 
electrodes  with  accompanying  decomp,  of  H20  jdelds, 
for  the  (anode-seeking)  colloidal  Ag,  electrochemical 
equivs.  of  3-6 — 9-8.  These  vals.,  and  the  mechanism 
whereb}^  dendritic  Ag  is  deposited  at  the  cathode, 
are  discussed.  I.  McA. 

Electrochemistry  of  rusting  process  along  a 
scratch-line  on  iron.  R.  S.  Thornhill  and  U.  R. 
Evans  (J.C.S.,  1938,  614—621;  cf.  A.,  1936,  36).— 
Apparatus  for  the  direct  measurement  of  currents 
near  a  scratch-line  on  Ee  covered  with  filter-paper 
soaked  in  NaHC03  solution  is  described.  Simultaneous 
measurements  of  the  amount  of  corrosion  show  the 
latter  to  be  mainly  electrochemical,  Ee11  compounds 
being  formed  in  the  early  stages  in  amount  corre¬ 
sponding  roughly  with  the  current.  The  subsequent 
oxidation  to  Ee111  compounds  is  shown  to  be  also 
electrochemical  under  the  conditions  of  the  experi¬ 
ments.  E.  L.  TJ. 

Polarographic  studies  of  organic  compounds. 
I.  Tachi  (Mem.  Coll.  Agrio.  Kyoto,  1938,  No.  42, 
2 — 63). — An  account  of  previous  work  is  given  (A., 
1937,  I,  567,  and  previous  abstracts).  Abnormalities 
in  the  polarogram  of  camphor  are  duo  to  its  strong 
adsorption  at  the  dropping  Hg  cathode.  Of  the  three 
waves  observed,  the  second  is  due  to  reduction,  and 
the  first  and  third  to  the  formation  and  destruction 
of  an  oriented  layer  respectively.  Reduction  of 
bilirubin  occurs  in  a  single  stage  and  requires  2  H 
atoms.  The  reduction  potential  in  2  X  ICMm  solution 
at  25°  is  1*464  v.  negative  to  the  N-calomel  electrode. 
The  solubilit}'  of  bilirubin  in  a  pH  7  buffer  is  about 
9  mg.  per  1.  Polarograms  of  the  air-oxidation 
product  indicate  the  presence  of  at  least  two,  the  more 
reducible  of  which  is  pptd.  atpH  >5  and  is  regarded  as 
biliverdin.  E.  L.  U. 

Polarographic  researches  on  proteins.  R. 
Brdicka  (J.  Chim.  phys.,  1938,  35,  89 — 98 ;  cf. 
A.,  1937,  III,  205). — Polarographic  curves  show  the 
presence  of  maxima  on  the  addition  of  proteins  in  the 
electrolysis  of  solutions  of  NH4  or  Co  salts.  The 
maxima  coincide  with  the  evolution  of  H2,  which 
in  presence  of  the  protein  occurs  at  a  lower  over¬ 
potential.  The  effect  of  the  protein  is  catalytic  and 
associated  with  the  presence  of  SH  radicals.  The 
mechanism  of  the  action  is  discussed.  E.  S.  H. 


Properties  of  the  oxides  of  nitrogen.  VII. 
Flame  propagation  in  the  system  dinitrogen 
pentoxide-ozone.  T.  M.  Lowry  and  R.  V.  Seddon 
(J.C.S.,  1938,  626—631;  cf.  A.,  1937,  I,  521).— 
N03  is  shown  spectrographically  to  be  present  in  a 
mixture  of  N205  and  03  undergoing  slow  decomp, 
as  well  as  in  the  flame  front  in  the  explosive  reaction. 
In  the  slow  reaction  — d[03]/d£  =  &[N205]3[03]*, 
the  primary  reaction  being  the  unimol.  decomp,  of 
N205  to  NO 2  and  N03,  followed  by  the  decomp,  of 
03  by  N02,  the  bimol.  decomp,  of  N03,  and  the  re¬ 
formation  of  N205.  The  same  mechanism  applies 
to  the  flame.  For  given  conditions  the  plot  of  log 
PjT  against  l/T  is  a  straight  line  (P  =  pressure,  T  — 
crit.  explosion  temp.);  adiabatic  self-propagation 
is  due  to  the  thermal  energy  liberated  in  the  bimol. 
trioxide  decomp.  M.  R. 

Explosion  regions.  XXVII.  Analogy  between 
propagation  of  reactions  in  gas  mixtures  and 
that  in  mixtures  of  solid  substances  or  in  mix¬ 
tures  of  gases  and  solid  substances.  W.  P. 
Jorissen  (Rec.  trav.  chim.,  1938,  57,  467 — 486). — 
A  r6sum6  and  discussion  of  previous  results  (cf.  A., 
1936,  32,  431,  and  earlier  abstracts).  M.  R. 

Paramagnetic  conversion  of  para-hydrogen  and 
ortho -deuterium  in  the  presence  of  nitric  oxide. 
(Magnetic  moment  of  the  deuteron.)  L.  Earkas 
and  U.  Garbatski  (J.  Chem.  Physics,  1938,  6,  260 — 
263). — The  rates  of  the  reactions  p-H2  -f  NO 
o-H2  +  NO  (1)  and  o-D2  +  NO  ^  p-D2  +  NO  (2) 
are  compared.  According  to  Wigner’s  theoy  the  ratio 
of  the  velocities  should  be  cc  where  {in  and 

are  the  magnetic  moments  of  H  and  D.  The  ratio 
of  the  rates  is  in  approx,  agreement  with  Wigner’s 
theory  and  also  with  that  of  Kalckar  and  Teller; 
no  decision  can  be  made  regarding  which  of  these 
theories  is  the  better  approximation.  The  velocity 
coeff.  for  (1)  is  approx.  10  times  that  of  (2)  at  the  same 
temp.  Comparison  of  the  conversion  rates  of  both 
reactions  with  those  in  presence  of  02  shows  that  the 
ratios  are  the  same  but  that  the  rates  in  NO  are  about 
5  times  the  rates  in  02.  Assuming  gH  =  2*46  nuclear 
magnetons  and  =  3*8,  (xD  =  0-65  nuclear  mag¬ 

neton  ;  this  val.  is  compared  with  recorded  vals. 

W.  R.  A. 

Activation  energy  of  diene  association  re¬ 
actions.  M.  G.  Evans  and  E.  Wakhurst  (Trans. 
Earaday  Soc.,  1938,  34,  614—624;  cf.  A.,  1938,  I, 
145). — Activation  energies  of  diene  association  are 
calc.  b}r  the  diabatic  method  and  by  treating  the 
system  as  a  six-electron  problem.  The  latter  leads 
to  satisfactory  results  compared  with  experimental 
vals.  for  the  addition  of  C2H4  to  butadiene.  The 
failure  of  the  first  method  and  the  cause  of  the 
abnormal  temp. -independent  factors  of  the  reactions 
are  discussed.  E.  L.  U, 

Velocity  of  the  thermal  cis  ->  trows- conversion 
of  azobenzene  and  derivatives. — See  A.,  1938,  II, 
272. 

Thermal  decomposition  of  n-octane. — See  A., 
1938,11,254. 

Stability  of  free  radicals. — See  A.,  1938,  II,  253. 
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tl  Acidolysis  M  of  esters.  E.  Cherbuliez  and 
M.  Fuld  (Arch.  Sci.  phys.  nat.,  1938,  [v],  20,  Suppl., 
52 — 54). — As  example  of  the  reaction  RCOoR'  + 
R^CO^HL  ->  RC02H  +R"C02R',  the  velocity**  with 
Et  acetoacetate  can  be  followed  from  the  amount  of 
C02  resulting  from  the  decomp,  of  the  liberated  acid. 
The  rate  is  not  a  simple  function  of  the  strength  of 
R"C02H  as  judged  by  its  ionisation  in  H20 ;  the 
reaction  is  catalysed  by  H20  and  by  cone.  H2S04,  but 
not  by  gaseous  HC1,  this  indicating  that  the  mechanism 
is  independent  of  traces  of  H20.  M.  R. 

Velocity  of  the  reaction  :  CH2Br*COO'  -f 
S203"  ->  S203  CH2*C00"  +  Br\  in  aqueous 
organic  solvents.  L.  Filtpczyk  (Rocz.  Cliem., 
1938, 18,  36 — 38). — The  velocity  of  the  reaction  in  aq. 
MeOH  varies  inversely  with  the  [MeOH]  to  a  concn.  of 
50%,  above  which  it  rises  gradually.  The  activation 
energy  is  independent  of  the  [MeOH].  R.  T. 

Reaction  kinetics  in  films.  Active  agents  in 
the  aqueous  halogenation  of  long-chain  phenols. 
A.  E.  Alexander  (J.C.S.,  1938,  729 — 734). — 

Measurements  of  surface  pressure  and  surface  potential 
by  monolayer  technique  applied  to  p-hexadecyl- 
phenol  on  suitable  substrates  show  that  with  aq.  I,  Br, 
and  Cl  solutions  the  active  intermediates  are  the 
hypohalous  acids  and  trihalide  ions,  activities  being 
in  the  order  HOI  >  HOBr  >  HOC1  and  I3'  <  Br3'  < 
Cl3\  Bulk  phase  experiments  confirm  these  results. 
HOC1  is  approx.  0-001  as  active  as  Cl3',  HOI  is  1000 
times  as  active  as  I3'  and  HOBr  is  0-25  as  active  as 
Br3'.  The  equilibrium  const.  [C12][CT]/[C13']  is  0-23. 

M.  R. 

Hydrolysis  of  sucrose.  P.  M.  Leininger  and 
M.  Kilpatrick  (J.  Amer.  Chem.  Soc.,  1938,  60, 
1268). — In  the  inversion  of  2%  sucrose  by  HC1  at 
0 — 10°  the  energy  of  activation  varies  from  24*2  kg.- 
cal.  at  4-842M-HC1  to  26*2  kg. -cal.  at  1*1235m-HC1. 

E.  S.  H. 

Unimolecular  rates  of  hydrolysis  of  O-OlM- 
methyl-  and  -benzyl-fructo-furanosides  and 
-pyranosides  and  of  sucrose  in  0  00965M-hydro- 
chloric  acid  at  20 — 60°.  L.  J.  Heidt  and  C.  B. 
Ptjrves  (J.  Amer.  Chem.  Soc.,  1938,  60,  1206 — 1210). 
— The  hydrolysis  was  determined  by  means  of  the 
Shaffer-Hartmann-Somogyi  alkaline  Cu  reagent.  The 
unimol.  rate  coeffs.  k  at  20 — 60°  have  been  determined, 
and  are  in  accordance  with  :  log  k  =  log  a  —  b/T . 
Tho  activation  energies  E  are  :  a-  and  p-methvl-  and 
p-benzyl-fructopyranoside  28*2,  29-9,  28*1  kg.-cal., 
a-methyl-  and  a-benzyl-fructofuranoside  27*0,  25-2 
kg.-cal.,  sucrose  25*7  kg.-cal.  The  consts.  log  o,  6, 
and  E  increase  when  Me  replaces  CH2Ph,  when  a- 
replace  (l-isomerides,  or  when  pyranosides  replace 
furanosides.  E.  S.  H. 

Thermal  decomposition  of  silver  oxalate. 
J.  Y.  Macdonald  and  R.  Sandison  (Trans.  Faraday 
Soc.,  1938,  34,  589—594;  cf.  A.,  1936,  940).— The 
change  in  eleotrical  conductivity  of  Ag2C204  crystals 
during  thermal  decomp,  lends  support  to  the  assump¬ 
tion  that  the  nuclei  are  solid  rather  than  laminar. 
The  temp,  coeff.  is  const,  over  the  most  strongly 
accelerating  period  and  then  rises  to  a  higher  val., 
indicating  that  the  reaction  is  more  complex  than  has 
hitherto  been  supposed.  The  time  required  for  50% 


decomp,  is  greatly  influenced  by  the  environment  of 
the  crystals.  It  varies  from  <2  min.  in  PhCHO  to 
324  min.  in  paraffin  wax.  F.  L.  U. 

Oxidation  of  metals.  V.  Oxidation  of  molten 
lead.  L.  L.  Bircumshaw  and  G.  D.  Preston  (Phil. 
Mag.,  1938,  [vii],  25,  769 — 782). — The  rate  of  form¬ 
ation  of  oxide  films  on  molten  Pb  at  500°,  600°,  and  700° ' 
is  in  accordance  with  the  “  parabolic  ”  law  in  the 
early  stages  but  later  conforms  to  an  equation  of  the 
type  log  p  ~  Jet  +  c.  X-Ray  examination  shows  that 
the  film  at  the  Pb-oxide  interface  is  red,  tetragonal 
PbO,  while  at  the  02-oxide  surface  it  is  yellow 
orthorhombic  PbO,  probably  present  as  a  thin  single¬ 
crystal  film.  T.  H.  G. 

Velocity  of  dissolution  of  comminuted  solids. 
VI.  Velocity  of  dissolution  of  potassium  ferri- 
cyanide  and  dichromate.  VII.  Indirect  proof 
of  applicability  of  the  general  equation  for 
velocity  of  dissolution.  W.  Jacek  (Rocz.  Chem., 
1938,  18,  18—23,  24—30;  cf.  A.,  1937,  I,  46S).— 
VI.  The  rate  of  dissolution  of  K3Fe(CN)6  in  H20  at 
17 — 19°  is  5  times  that  of  K2Cr207. 

VTI.  The  val.  of  the  temp,  coeff.  of  dissolution  of 
E^C^O?,  as  calc,  from  Jacek’s  equations  (A.,  1929, 
1375),  is  in  good  agreement  with  that  reported  by 
Jablczynski  and  Gutman  (A.,  1932,  345).  R.  T. 

Velocity  of  dissolution  of  magnesium  in 
aqueous  ammonium  chloride.  II.  E.  Be  icier 
and  S.  Grazewicz  (Rocz.  Chem.,  1938,  18,  9 — 15; 
ef.  A.,  1930,  866). — The  val.  of  the  velocity  coeff.  oc 
1  /[NH4C1],  and  is  independent  of  the  pu  over  the  range 
5 — 8*6,  R.  T. 

Production  of  detonation  in  explosives  under 
the  action  of  a  thermal  impulse. — See  B.,  1938, 
735. 

Inhibition  of  homogeneous  organic  decom¬ 
positions.  F.  0.  Rice  and  O.  L.  Polly  (J.  Chem. 
Physics,  1938,  6,  273 — 279). — The  inhibitory  action 
of  EtONO  on  the  02-promoted  chain  decomp,  of 
MeCHO  is  considerable  at  300°  and  practically 
negligible  at  500°.  Addition  of  NO  has  also  been 
investigated  for  the  MeCHO  decomp,  near  500° ; 
small  amounts  of  NO  (<0*5%)  accelerate  the  decomp, 
rate.  Inhibition  by  NO  of  org.  decomps,  is  accounted 
for  by  a  free  radical  mechanism,  assuming  that  NO 
can  both  start  and  stop  chains.  Inhibition  by 
propylene  is  also  a  free  radical  mechanism. 

W.R.  A. 

Catalytic  influence  of  reaction  products  on  the 
speed  of  decomposition  of  chromic  acid  in 
solutions  of  sulphur  tri oxide  in  water.  H.  C.  S. 
Snethlage  (Rec,  trav.  chim.,  1938,  57,  459 — 466 ; 
cf.  A.,  1936,  1073,  1470).— In  99*8%  H2S04,  a 
reaction  product  retards  the  rate  to  an  extent  which 
depends  on  the  ratio  of  Cr03  to  reaction  product 
concn. ;  at  50%  decomp,  in  this  solvent,  reaction  is 
pseudo -unimol.  Results  in  solutions  of  >60%  H2S04 
are  regarded  as  due  to  two  simultaneous  reactions, 
one  pseudo-unimol.,  preponderating  at  100%  H2S04 
and  retarded  by  a  reaction  product,  and  the  other 
bimol.,  preponderating  at  S0%  H2S04  and  accelerated 
by  a  reaction  product.  M.  R. 
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Highly  polymerised  compounds .  CLXXX  VHI . 
Kinetics  of  chain  polymerisation.  IV.  Acceler¬ 
ation  of  polymerisation  of  styrene  by  benzoyl 
peroxide.  G.  V.  Schulz  and  E.  Husemann  (Z. 
physikal.  Chom.,  1938,  B,  39,  246 — 274;  cf.  A.,  1937, 
I,  569). — Measurements  in  PhMe  solution  at  27 — 120° 
are  recorded.  Bz202  accelerates  the  polymerisation 
and  diminishes  the  chain  length.  The  Bz202 
forms  an  endothermic  intermediate  with  styreno 
(heat  of  formation,  —  4500  g.-cal.),  which  is  trans¬ 
formed  unimolecularly  into  an  active  form.  The 
latter  is  the  starting  point  for  the  chain  polymerisation. 
Bz202  has  no  direct  influence  on  the  growth  and 
breaking  of  chains.  Chains  are  broken  by  collision 
of  mols.  in  course  of  polymerisation.  The  time  of 
growth  of  a  singlo  chain  at  100°  in  a  m  solution  is  10 — 
100  sec.  In  the  later  stages  of  the  polymerisation 
the  reaction  bocomes  pseudo-unimol.,  and  tho  chain 
length  remains  approx,  const.  This  is  probably 
owing  to  tho  action  of  polystyrene  in  hindering  chain 
breaking.  H.  J.  E. 

Amorphous  and  crystallised  oxide  hydrates 
and  oxides.  XLI.  Active  and  inactive  hi-  and 
ter-valent  iron  in  homogeneous  and  hetero¬ 
geneous  systems.  A.  Krause  [with  Z.  Alas- 
zewska  and  Z.  Jankowski]  (Bcr.,  1938,  71,  [J5], 
1033— 1040).— The  oxidation  of  HC02H  is  induced 
by  Fe",  whereas  Fe*"  is  inactive;  in  the  system 
Ac0H-H202  both  types  of  ion  are  without  influence 
if  the  medium  is  sufficiently  acidic.  In  a  hetero¬ 
geneous  system  Fe111  when  present  as  Fe(OH)3 
is  inferior  to  Fe11  since  tho  action  is  truly  catalytic. 
As  redox  catalyst,  the  active  OH  of  which  contain 
reactive  H,  amorphous  Fe(OH)3  causes  the  oxidation 
of  unlimited  amounts  of  AcOH  and  HC02H  by  H202- 
For  tho  same  reasons  hydrolysed  solutions  of  Fe111 
salts  show  a  positive  behaviour  since  their  mols.  are 
provided  with  OH  groups  (basic  salts).  Dissolved 
Fem  is  not  identical  with  Fe"'  ions.  Fo"  induces 
the  oxidation  of  H3P03  with  H202.  Fe(OH)3  is 
inactive  in  this  case  as  a  consequence  of  “  blocking  ** 
of  its  activo  H,  adsorption,  or  complex  formation. 
Therefore  H3P03  is  a  restricting  agent  and  hinders  the 
decomp,  of  H202  and  the  oxidation  of  HC02H  by 
H202.  H3P04  also  is  markedly  restrictive.  In 
heterogeneous  systems,  Fe11,  as  Fe304,  has  little  or 
no  action  towards  H20o  solution  or  to  the  system 
HC02H-H202.  ~  H.  W. 

Catalysis  in  the  exchanges  of  organic  com¬ 
pounds  with  heavy  oxygen  water.  I.  Roberts 
(J.  Chem.  Physics,  1938,  6,  294). — The  exchange  of 
180  from  H2180  and  certain  substances  in  the  absence 
of  a  catalyst  and  under  conditions  of  acid  and  base 
catalysis  has  been  investigated.  Me  OH  and  PhN02 
do  not  exchange  at  25°  even  with  a  catatyst.  KOAc 
without  a  catalyst  showed  no  exchange.  AcOH 
with  0Tn-HC1  at  25°  exchanges  2  O  atoms  in  40  days. 
BzOH  at  100°  in  4  hr.  exchanges  2  0  atoms  with  and 
without  OTn-HCI.  W.  R.  A. 

Phosphoric  acid  as  catalyst  in  the  ethylation 
of  phenol. — See  A.,  1938,  II,  273. 

Velocity  coefficients  of  the  reaction  of  oxid¬ 
ation  of  hydrogen  at  a  cupric  oxide  catalyst. 


I.  E.  Adadurov  and  B.  R.  Manoilenko  (Ukrain. 
Chem.  J.,  1938,  13,  139 — 150). — The  velocity  coeffs. 
increase  with  rise  in  temp,  from  250°  to  450°,  and  are 
at  a  max.  for  1  :  1  Cu O-fireclay  catalysts.  The 
reaction  is  of  tho  first  order.  R.  T. 

Heterogeneous  catalysis.  III.  Sorption  of 
hydrogen  by  diamond.  E.  Storfer  (Trans.  Fara¬ 
day  Soe.,  1938,  34,  639 — 640). — Comments  on  papers 
bv  Barrer  (A.,  1936,  1333)  and  the  author  (ibid., 
153).  F.  L.  U. 

Catalytic  exchange  of  gaseous  oxygen  isotopes. 
I.  Exchange  of  oxygen  atoms  between  oxygen 
and  water  vapour  or  carbon  dioxide  at  the  sur¬ 
face  of  platinum  sponge  and  platinum  [wire]. 
N.  Morita  and  T.  Titani  (Bull.  Chem.  Soc.  Japan, 
1938,  13,  357—370;  cf.  A.,  1937,  I,  251).— Exchange 
of  0  isotopes  between  02  and  H20  vapour  occurs  in 
Pt  sponge  above  550°,  and  on  Pt  wire  above  760°. 
With  C02  and  02  exchange  is  rapid  at  600°  and  still 
observable  at  300 — 500°.  From  tho  coincidence  of 
this  temp,  range  with  that  of  the  “  second  ”  activated 
adsorption  of  02  on  Pt  it  is  inferred  that  this  process 
plays  a  decisive  part  in  the  exchange.  The  rate  of 
exchange  is  nearly  independent  of  tho  composition 
of  the  mixturo  over  a  wide  range.  F.  L.  U. 

Hydrogenation  of  simple  sulphur  compounds. 
I.  Nickel  subsulphide  as  a  catalyst.  It.  H. 
Griffith  and  S.  G.  Hill.  II.  Reactions  of 
carbon  disulphide  and  sulphur  dioxide.  B. 
Crawley  and  R.  H.  Griffith  (J.C.S.,  1938,  717 — 
720,  720 — 723). — I.  Reduced  Ni  at  350°  with  CS2 
in  N2  gives  mainly  NiS,  Ni3S2  being  prepared  by 
treating  NiS  with  H2  at  300°  or  by  the  action  of  coal  gas 
on  Ni  at  250°.  Adsorptions  of  CS2  and  S02  on  NiS 
and  Ni3S2,  and  of  H2,  MeSH,  and  COS  on  Ni3S2, 
have  been  measured  and  discussed. 

II.  With  Ni3S2  as  catalyst  at  100 — 250°,  the 
hydrogenation  of  CS2  is  initially  of  first  order  with 
respect  to  CS2,  but  is  retarded  by  higher  [CS2].  With 
increasing  [CS2],  MeSH  and  H2S  production 
reaches  a  max.  and  then  decreases ;  retardation  is 
thus  due  to  CS2  itself.  MeSH  is  the  primary  hydro¬ 
genation  product.  With  S02,  reaction  is  also  of 
first  order,  with  slight  retardation  at  higher  concn. 
Results  aro  discussed  from  the  point  of  view  of  relative 
adsorptions.  M.  R. 

Influence  of  catalysts  on  decomposition  of 
sodium  sulphate.  S.  D.  Schargorodski  (Mem. 
Inst.  Chem.  Ukrain.  Acad.  Sci.,  1938,  4,  459 — 470). — 
Tho  %  decomp,  of  Na2S04  at  1200°  is  increased  by 
metal  oxides  (0  0005 — -0-05%)  in  the  order  V205  > 
W03  >  Cr203  >  Ce02  >  Fe203.  In  presence  of 
Si02  the  order  is  Fe203  >  V2(55  >  W03  >  Ce02  > 
Cr203,  and  the  effect  is  >  that  calc,  by  adding  the 
separate  effects  of  Si02  and  metal  oxide.  F.  L.  U. 

Optical  study  of  the  behaviour  of  manganese 
catalyst  in  strongly  acid  solutions  in  presence  cf 
ozone.  L.  N.  Kaschtanov  and  0.  N.  Olescht- 
schuk  (J.  Gen.  Chem.  Russ.,  1938,  8,  341 — 345). — 
The  amount  of  Mnm  formed  rises,  and  of  Mn02 
falls,  with  increasing  [H2S04],  when  03  is  passed  into 
acid  aq.  MnS04.  Presence  of  PhOH  favours  formation 
of  Mn02.  R.  T. 
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Action  of  inorganic  additions  as  single  and 
mixed  catalysts  in  the  water-gas  process.  C. 
Kroger  and  G.  Melhorn  (Brennstoff-Chem.,  193S, 
19,  157 — 169). — Addition  of  various  metallic  oxides 
accelerated  the  reaction  between  graphite  and  steam 
at  600 — S00°  in  the  following  order  of  increasing 
aotivity  :  Al,  Co,  Mn,  Tl,  U,  Fc,  Ni,  Cr,  Cu.  At  700° 
under  the  experimental  conditions  used,  graphite  + 
S%  of  CuO  effected  a  22%  conversion  of  steam  into 
gas  as  compared  with  6%  conversion  with  graphite 
alone.  Combinations  of  two  oxides  exhibited  no 
greater  catalytic  activity  than  the  single  oxides. 
Alkali  carbonates  were  highly  active  as  catalysts, 
addition  of  K2C03  effecting  a  32%  decomp,  of  steam 
at  660° ;  the  order  of  increasing  activity  of  the 
carbonates  was  :  Li,  Cs,  Rb,  N a,  K.  Mixed  catalysts 
containing  alkali  carbonates  showed  a  greater  activity 
than  corresponded  with  the  simple  additive  rule,  the 
most  effective  being  K2COa-CuO  and  K2C03-Co304 ; 
with  the  latter  a  65%  conversion  was  obtained  at 
650°.  The  mechanism  of  the  action  is  discussed. 
With  some  catalysts,  e.g.,  Th02  and  Li2C03,  small 
quantities  (0*3 — 2*1%)  of  unsaturated  hydrocarbons 
were  formed.  With  the  alkali  carbonates  the  water- 
gas  equilibrium  was  attained  in  the  gas  at  570°. 
The  Boudouard  equilibrium  (C  +  C02  2CO)  was 
approached  with  NiO,  K2C03--Co304,  and  ICjC03-CuO, 
but  was  not  reached  in  any  of  the  experiments. 

A.  B.  M. 

Catalytic  combustion  of  gases  on  metals.  W. 
Davies  (Engineering,  1938,  145,  587 — 589). — Com¬ 
parison  is  made  of  the  rates  of  heterogeneous  com¬ 
bustion  of  various  gas-air  mixtures  catalysed  by  a 
Pt  wire  of  0*001  in,  diameter,  the  temp,  of  the  wire 
being  deduced  from  its  resistance  and  the  rate  of 
combustion  on  its  surface  inferred  by  plotting  the 
electrical  input  against  the  temp.  For  equally 
favourable  conditions  in  the  heterogeneous  phase, 
relative  rates  for  CO  and  H2  are  governed  by  rates  of 
diffusion  to  the  wire  as  well  as  by  relative  heats  of 
combustion.  With  increasing  temp.,  combustion 
rates  with  CO  and  H2  reach  max.  and  then  decrease ; 
the  catalytic  activity  of  the  wire  thus  diminishes  at 
high  temp.  A  difference  in  initiation  temp,  docs  not 
necessarily  involve  preferential  action  in  mixtures; 
a  small  amount  of  C2H2  suppresses  the  combustion 
of  H2  over  a  considerable  temp,  range.  Au,  Ag, 
Cu,  and  Fo  wires  are  ineffective  under  similar  condi¬ 
tions  ;  Ni  promotes  combustion  of  C2H2.  M,  R. 

Influence  of  contact  poisons  on  the  direction 
of  heterogeneous  catalytic  reactions.  M.  S. 
Platonov  and  V.  I.  Tomilov  (J.  Gen.  Chem.  Russ., 
193S,  8,  346 — 356). — HC02H  undergoes  decomp,  at 
a  Ni  catalyst  according  to  the  reactions  (a)  C0o  -f 
H2  HC02H  — >-  CO  +  H20  (b).  The  velocity  of 
reaction  (a)  rises  steadily  with  rising  temp,  from" 200° 
to  400°,  whilst  that  of  (b)  is  max.  at  300°.  Presence 
of  H20  favours  (a),  but  depresses  (6),  to  an  extent  oc 
temp,  at  >250°.  H^S  inhibits  both  reactions,  but 
(6)  more  than  (a),  and*to  a  greater  extent  at  350°  than 
at  250°.  S02  interferes  with  both  reactions,  as  a 

result  of  the  processes  S02  *f  3H2  ->  H0S  -f*  3H>0 ; 
2H2S  +  S02->-  2II20  4-  3S.  H2S04  favours  (5),  but 
depresses  (a),  As2G3  inhibits  (6)  at  250 — 350°,  and  (a) 


at  <300°,  but  has  little  effect  at  >300°,  and  As2Os 
favours  (a)  at  250 — 350°,  and  (b)  at  250 — 300°,  but 
not  at  >300°.  R.  T. 

Hydrogenation  of  ethylene  by  iron  synthetic 
ammonia  catalysts.  R.  C.  Hansford  and  P.  H. 
Emmett  (J.  Amer.  Chem.  Soc,,  1938,  60,  1185 — 1190). 
— The  reaction  rate  with  pure  and  promoted  Fe 
catalysts  has  been  determined  between  — 40°  and 
—89°  and  correlated  with  adsorption  data  and  surface 
measurements.  The  rate  of  reaction  with  the  pro¬ 
moted  catalyst  is  considerably  <  with  the  unpromoted 
catalyst.  The  lower-temp,  type  of  activated  H2 
adsorption  plays  the  dominant  part  in  the  reaction, 
C2H4  being  physically  adsorbed.  E.  S.  H. 

[Catalytic]  hydration  of  propylene. — Sec  B., 
193S,  623. 

[Catalytic]  synthesis  of  benzine  from  carbon 
monoxide  and  hydrogen. — See  B.,  1938,  616. 

Catalysts  for  synthesis  of  esters  from  alcohols. 
—See  B.,  1938,  624. 

[Catalytic]  hydrogenation  of  groundnut  oil. — 
See  B.,  1938,  6S2. 

Hole  of  catalysis  in  textile  chemistry. — See 
B.,  1938,  631. 

Densities  of  D20  and  H20.  Electrolytic  separ¬ 
ation  of  oxygen  isotopes.  L.  Tronstad  and  J. 
Brun  (Trans.  Faraday  Soc.,  193S,  34,  766 — 773). — 
The  prep,  of  100%  D20  of  normal  O-isotopic  ratio  is 
described.  Vais,  of  <fij J  have  been  redetermined  as 
follows:  D20  1*10726±0*00001,  H20  0*999980± 
0*000001.  These  vals.  correspond  with  a  mol.  abund¬ 
ance  ratio  of  D20  in  natural  water  of  1  :  5960 ±300. 
The  electrolytic  separation  factor  for  the  O  isotopes 
is  a  =  1*036.  The  amount  of  180  in  commercial 
heavy  water  from  Norsk  Hydro -Elektrisk  Kvaelstof 
A./S.  corresponds  with  0*32%  D2180.  F.  L.  U. 

Electrolysis  of  solutions  of  potassium  and 
aluminium  chlorides  in  nitrobenzene.  V.  A. 
Plotnikov  and  O.  K.  Kudra  (Mem.  Inst.  Chem. 
Ukrain.  Acad.  Sci.,  1938,  4,  405 — 41 2). — Electrolysis 
of  PhN02  solutions  of  KC1  +  A1C13  with  Al  anode 
and  Cu  cathode  separated  by  a  diaphragm  leads  at 
first  to  the  deposition  of  pure  K.  In  experiments  of 
long  duration  the  cathodic  deposit  contains  in  addition 
Al,  Cl,  and  PhN0o,  and  explodes  when  heated. 

F.  L.  U. 

Cathode  processes.  New  method  for  the 
study  of  solutions.  O.  K.  Kudra  (Mem.  Inst. 
Chem.  Ukrain.  Acad.  Sci.,  1938,  4,  385— 392).— The 
relation  G  =  aa2*,  in  which  t  is  the  time  needed  for 
the  formation  of  a  black  powdery  deposit  on  the 
cathode  (cf.  A.,  1937,  I,  369),  C  is  the  cation  concn., 
and  a  the  c.d.,  is  deduced.  The  formula  is  in  agree¬ 
ment  'with  the  results  of  experiments  with  aq.  ZnS04, 
AgN03,  and  CuCl2,  The  measurement  of  the  time 
required  for  blackening  of  the  cathode  can  be  used  to 
calculate  the  cation  concn.  F.  L.  U. 

Electrolysis  of  solutions  of  protoactinium. 
(Mlle.)  H.  E  mm  an  u  el- Z  avizzi  an  o  and  M.  Haissin- 
sky  (Cornpt.  rend.,  1938,  206,  1102 — 1103;  cf.  A., 
1937,  I,  253). — Electrolysis  of  a  solution  containing 
Ti  and  Pa  in  presence  of  NH4F  (pH  approx.  6)  gives  a 
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deposit  on  a  Pt  cathode  in  which  Pa  is  enriched. 
Increase  in  pR  and  in  c.d.  favours  the  formation  of 
white  hydroxide  and  of  basic  salts  on  the  cathode. 
Black,  adherent  deposits  arc  obtained  at  pn  5*8  with 
vigorous  agitation  of  the  solution,  and  with  a  c.d.  of 
10  ma.  per  sq.  cm.  H.  J.  E. 

Electrochemical  behaviour  of  rhodium.  V. 
Higher  stages  of  oxidation  of  rhodium.  II.  G. 
Grube  and  H.  Atjtrnrieth  (Z.  Elektrochem.,  1938, 
44,  296 — 299 ;  cf.  A.,  1937,  I,  419). — Experiments  on 
the  electrolytic  oxidation  of  Rhm  compounds  have 
been  continued.  Complex  amino-  and  cyano-salts 
cannot  be  further  oxidised.  Fluoride  and  fluosilicate 
solutions  are  partly  oxidised  to  Rhiv.  Nitrate  and 
especially  basic  nitrate  solutions  afford  unstable 
solutions  in  which  the  valency  of  Rh  is  >4.  Per¬ 
chlorate  solutions  prepared  in  the  cold  and  containing 
HC104  in  excess  are  oxidised  almost  completely  to 
RhVI.  The  oxidation  potential  (Rh^llh111)  is  approx. 
1*46  v.  in  HN03  solution  and  approx.  1*48  v.  in  HC104 
solution.  Ghloropentammino -rhodium111  perchlorate , 
[Rh(NH3)5Cl](C104)2,  is  described.  F.  J.  G. 

Electrolysis  of  fused  salts.  P.  Drossbach  (Z. 
Elektrochem.,  1938,  44,  288 — 291). — The  increase  of 
current  efficiency  resulting  from  the  use  of  a  diaphragm 
between  the  anode  and  cathode  spaces  is  only  partly 
to  be  accounted  for  by  prevention  of  the  reunion  of 
metal  and  anode  gas;  another  important  factor  is 
that  the  fused  salt  in  the  small  cathode  space  becomes 
saturated  with  dissolved  metal  at  an  earlier  stage  in 
the  electrolysis.  A  regulus  of  Cd  was  obtained  after 
some  hours  in  the  electrolysis  of  fused  CdCl2,  but 
addition  of  KC1  enabled  Cd  to  be  obtained  much 
sooner.  In  the  electrolysis  of  fused  SnCl2,  SnCl4  is 
formed  quantitatively  at  the  anode.  The  factors 
controlling  losses  by  recombination,  and  the  import¬ 
ance  of  considering  the  equilibrium  diagram  for  the 
system  metal-salt,  are  discussed,  (Cf.  A.,  1938,  I, 
85,  205).  F.  J.G. 

Electroplating  of  lead-antimony  alloys. — 
See  B.,  1938,  669. 

Theory  of  cathodic  protection.  R.  R.  Mears 
and  R.  H.  Brown  (Trans.  Electrochem.  Soc.,  1938, 
74,  Preprint  3,  35 — 43). — Experiments  with  Zn-Cu 
couples  immersed  in  20%  aq.  NaCl  indicate  that,  in 
eases  of  purely  electrochemical  corrosion,  cathodic 
protection  is  completely  effective  only  when  the  local 
cathodes  on  the  corroding  specimen  are  polarised  to 
the  corresponding  open-circuit  electrode  potential  of 
the  local  anodes.  J.  W.  C. 

Electrochemistry  of  corrosion.  R.  H.  Brown 
and  R.  B.  Mears  (Trans.  Electrochem.  Soc.,  1938, 
74,  Preprint  2,  15 — 33). — A  method  for  measuring 
the  corrosion  current  of  A1  immersed  in  neutral. NaCl 
is  described.  Comparison  between  the  observed  wt. 
loss  determinations  and  the  theoretical  loss  ealc.  from 
the  current-time  curves  indicates  that  the  corrosion 
of  A1  is  purely  electrochemical.  Continuous  measure¬ 
ments'  of  the  single  electrode  potential  of  A1  can 
probably  be  utilised  to  detect  the  onset  of  film 
breakdown  but  do  not  necessarily  afford  any  indication 
of  the  intensity  of  attack,  J.  W.  C. 


Electrolysis  of  salts  of  heptoic  acid  alone  or 
mixed  with  nitrates. — See  A.,  1938,  II,  258. 

Electrochemical  11  nitration/1  [Ester  form¬ 
ation  from  ethylene.]  V.  Ohman  (Svensk  Kem. 
Tidskr.,  1938,  50,  84 — 98). — Anodic  oxidation  of 
C2H4  (I)  with  HN03  or  nitrates  to  give  (CHa*ON02)2 
(II)  and  ([CII2]2*0,N02)2  (III)  proceeds  by  way  of 
free  N03,  necessitating  a  high  anodic  overvoltage. 
Current  yields  of  100%  (II)  +  (III)  (2  : 3)  are 
obtained  with  Ca(N03)2  in  slightly  acid  anhyd.  COMe2 
using  high  (I)  conen.,  a  high  c.d.,  and  bright  Pt 
electrodes.  Addition  of  H20  reduces  the  yields  by 
lowering  the  overvoltage,  decreasing  the  stability  of 
N03  and  the  solubility  of  (I),  and  favouring  the 
formation  of  0([CH2]2*0*N02)2.  (CH2)20  and 
N02*[CH2]2*0*N02  have  not  been  detected. 

M.  H.  M.  A. 

Reaction  of  hydrogen  and  deuterium  with 
spattered  magnesium  electrodes.  O.  Masaki 
and  Y.  Morimoto  (J.  Sci.  Hirosima  Univ,,  193S,  8, 
113—120). — When  a  discharge  is  passed  between  Mg 
electrodes  in  a  mixture  of  Ne  with  H2  and  D2  (prepared 
by  the  action  of  K  on  50%  DaO),  the  ratios  of  the 
intensities  of  the  D^,  Dy,  and  Ds  lines  to  those  of  the 
corresponding  H  lines  increase  gradually.  If  Mg  is 
first  spattered  on  the  walls  of  the  discharge  tube  in 
an  atm.  of  Ne,  and,  after  admission  of  the  Ha  and  D2, 
a  discharge  is  passed  between  A1  electrodes  in  the 
same  vessel,  similar  changes  in  relative  intensity  are 
observed,  but.  they  occur  more  slowly.  The  results 
are  attributed  to  the  more  rapid  combination  of  H2 
with  Mg,  owing  to  the  greater  collision  frequency 
and  smaller  energy  of  dissociation  of  H2  mols. 

J.  W.  S. 

J  4  Clean-up  * 1  of  inert  gases  in  the  electric 
discharge.  II,  III.  H.  Alterthum  and  A.  Lompe 
(Z.  tech.  Physik,  1938,  19,  113—116,  116—118;  cf. 
A.,  1937,  I,  53). — II.  The  dependence  of  the  rate  of 
clean-up  on  the  dimensions,  material,  and  crystal 
structure  of  the  electrodes,  and  on  the  cathode  voltage 
drop,  has  been  studied.  Curves  are  given  showing 
the  variation  of  gas  pressure,  tube  voltage,  and  rate 
of  clean-up  of  Ne  with  time,  for  Th  electrodes. 

III.  Tho  rate  of  clean-up  shows  large  variations 
with  the  nature  of  the  electrodo  material,  no  relation 
being  observed  with  other  physical  properties  of  the 
material,  the  cathode  voltage-drop,  or  the  degassing 
of  the  electrodes.  The  bottom  of  a  hollow  electrode 
plays  no  special  part  in  the  clean-up  process. 

A.  J.  E.  W. 

Photo-oxidation  of  ammonium  compounds  in 
solution  and  soil.— See  B.,  1938,  644. 

Theory  of  the  blackening  curve  of  photographic 
materials.  II.  J.  E.  de  Langhe  (Physica,  1938, 
5,  335 — 344).— The  author’s  general  theory  (A.,  1937, 
I,  39)  is  developed  with  regard  to  solarisation. 
Assuming  that  the  developability  of  an  emulsion 
grain  is  either  suppressed  or  seriously  reduced  if  there 
are  more  than  a  certain  no.  of  activated  nuclei  per 
grain,  statistical  calculation  gives  for  the  ratio  of  the 
no.  of  developable  grains  to  the  average  no.  of 
nuclei  per  grain,  a  curve  with  a  max.  The  author’s 
earlier  views  on  deviations  from  the  law  of  reciprocity 
can  easily  be  extended  to  the  solarisation  region. 
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Previous  work  on  the  no.  of  sensitive  spots  is  corr.  in 
the  light  of  recent  observations  on  the  origin  of  the 
latent  image.  T.  H.  G. 

Theory  of  colour  photography. — See  B.,  1938, 
733. 

Photolysis  of  the  system  uranyl  sulphate- 
potassium  iodide-water.  E.  Montig  nie  (Bull. 
Soc.  chim.,  1938,  [v],  5,  564 — 566). — I  is  slowly  formed 
by  a  dark  reaction  following  hydrolysis  of  U02S04; 
on  illumination  production  of  I  is  much  more  rapid, 
being  slightly  accelerated  by  a  small,  and  slightly 
inhibited  by  a  large,  %  of  NaCl.  Exposure  to  atm. 
02  gives  greatly  increased  reaction.  M.  R. 

Mercury-photosensitised  decomposition  of 
ethane.  E.  W.  R.  Steacie  and  N.  W.  F.  Phillips 
(J.  Chem.  Physics,  1938,  6,  179 — 187). — In  Hg- 
photosensitised  decomp,  of  C2H6  the  products  of  the 
reaction,  analysed  by  low-temp,  fractional  distillation, 
are  exclusively  CH4,  C3H8,  and  C4Hl0.  The  H2  and 
higher  hydrocarbons  reported  previously  arise  from 
the  secondary  reactions  involving  decomp,  of  C3H8 
and  C4Hi0.  The  mechanism  put  forward  is  :  C^g  + 
Hg  (2^)  =  2CH3  +  Hg  (VS0);  CH3  +  C2H6  = 
CH4  +  C2H5 ;  2CH3  =  CgHe ;  2C2H5  =  C4Hl0 ;  CH3  + 
»  C3H8.  W.  R.  A. 

Photopolymerisation  of  butadiene.  G.  Gee 
(Trans.  Faraday  Soc.,  1938,  34,  712 — 728). — The 
quantum  yield  in  the  Hg-sensitised  photopolymeris¬ 
ation  of  butadiene  is  small  (about  0*3)  and  not  greatly 
affected  by  change  of  temp,  or  pressure  in  the  range 
15 — 100°  and  2 — 70  mm.  Reaction  occurs  both  in 
the  gas  phase  and  on  the  surface.  The  proportion  of 
the  surface  reaction  increases  with  lowering  of 
pressure.  The  kinetics  of  the  reaction  give  a  quant, 
and  semi-quant,  account  of  the  gaseous  and  surface 
reactions,  respectively.  The  reaction  products  are  an 
insol.  polymeride  with  smaller  amounts  of  H2  and  a 
cyclic  dimeride.  The  proportion  of  the  latter  is 
greatest  at  low  pressures.  F.  L.  U. 

Photochemical  reactions  involving  hydrogen 
sulphide  and  chloromethanes.  W.  A.  Avery  and 
G.  S.  Forbes  (J.  Amer.  Chem.  Soc.,  1938,  60,  1005 — 
1011). — Photolysis  of  H2S  solutions  in  CH2C12,  CHC13, 
or  CC14  by  XX  254  or  208  mg.  yields  HC1  in  each  case. 
The  quantum  yields  based  on  HC1  mols.  formed  per 
quantum  absorbed  by  H2S  are  in  the  order 
CC14>CHC13>CH2C12.  The  reaction  products  in  CC14 
also  contain  S,  C2C16,  and  CC13*SH.  The  reaction 
mechanisms  involved  are  discussed.  E.  S.  H. 

Photolysis  of  aliphatic  aldehydes.  VI.  Acet¬ 
aldehyde.  F.  E.  Blacet  and  D.  Volman  (J.  Amer. 
Chem.  Soc.,  1938,  60,  1243—1247 ;  cf.  A.,  1937,  I, 
627). — The  volatile  products  of  photolysis  of  MeCHO 
are  CH4,  H2,  and  CO.  The  ratio  H2  :  CO  decreases 
with  increase  of  pressure,  increases  with  increase  in 
intensity  or  decrease  in  X,  and  passes  through  a  max. 
about  30°.  A  tentative  chain  mechanism  of  photolysis 
is  proposed.  The  correlation  between  the  volatile  and 
the  resinous  products  is  discussed.  E,  S.  H. 

Chemical  reactions  of  organic  compounds 
with  X-ray-activated  water.  H,  Fricke,  E.  JV 
Hart,  and  H.  P.  Smith  (J.  Chem.  Physics,  1938,  6, 


229 — 240). — Gas-free  solutions  of  CO,  alcohols,  alde¬ 
hydes,  ketones,  and  acids  of  the  aliphatic  series  were 
irradiated  at  different  concns.  and  pH,  and  the 
reactions  studied  by  gas  analysis  and  potentiometric 
acid  analysis.  Foreign  org.  matter  was  excluded  by 
methods  described.  Oxidation  and  condensation  re¬ 
actions  with  evolution  of  H2  frequently  occur.  C02 
was  liberated  from  certain  acids;  no  CO,  02,  or 
hydrocarbons  were  evolved.  The  pn  affects  both  the 
rate  and  the  nature  of  the  reaction.  The  influences  of 
concn.  of  substance  and  X-ray  intensity  are  discussed. 
Reactions  in  systems  containing  two  components  are 
briefly  described ;  reactions  in  the  presence  of  02  have 
also  been  investigated.  The  reactions  in  X-ray- 
activatcd  H20  are  similar  to,  but  more  complicated 
than,  reactions  produced  by  H20  activated  with  light 
inside  the  absorption  band  at  1900  a.  W.  R.  A. 

Photographic  action  of  artificial  radio¬ 
elements.  C.  Groven,  J.  Govaerts,  and  G. 
Gueben  (Nature,  1938,  141,  916 — 917). — A  sheet  of 
Ir  activated  by  exposure  to  neutrons  slowed  down  in 
paraffin  blackened  a  photographic  plate  when  placed 
upon  it.  When  A1  is  placed  between  the  activated 
Ir  and  the  plate  the  intensity  of  blackening  oc  the 
thickness  of  the  Al.  Radio-P  has  a  similar  effect  on 
a  photographic  plate.  ;  L.  S.  T. 

Effect  of  electric  fields  on  the  decomposition 
of  ammonia  by  cc-rays.  (Miss)  C.  Smith  and  H. 
Essex  (J.  Chem.  Physics,  1938,  6,  188 — 196). — The 
ion  yields  in  the  a-ray  decomp,  of  gaseous  NH3  at  30° 
and  100°  in  the  absence  and  presence  of  electric  fields 
are  recorded.  The  ion  yields  consist  of  two  parts, 
one  duo  to  ion  recombination,  the  other  independent 
of  ion  recombination.  The  mechanisms  of  these  two 
contributions  and  the  extents  to  which  they  occur  at 
the  different  temp,  are  discussed.  W.  R.  A. 

Effect  of  deuterium  substitution  in  colour. — 
See  A.,  1938,  II,  254, 

Oxidation  of  [copper-jberyllium  bronzes. 
H.  N.  Terem  (Bull.  Soc.  chim.,  1938,  [v],  5,  589 — 600). 
— A  detailed  account  of  results  reported  previously 
(B.,  1937,  794,  1220).  J.  W.  S. 

Magnetic  study  of  the  dehydration  of  crystal¬ 
line  cupric  hydroxide.  (Mlle.)  L.  Chaumeton 
(Compt.  rend.,  1938,  206,  1104 — 1106). — Measure¬ 
ments  of  the  change  in  x  in  dehydrating  pptd.  Cu(OH)2 
at  110°  and  at  150 — 160°  are  recorded.  There  is  no 
evidence  for  the  formation  of  the  intermediate 
3CuO,Cu(OH)2.  H.  J.  E. 

Zinc  peroxide.  G.  Cogn£  (Compt.  rend.,  193S, 
206,  1119 — 1120)— The  compound  ZnO2,0*5H2O  has 
been  prepared  by  the  action  of  110 — 190-vol.  H202 
on  Zn(OH)2,  or  by  the  action  of  cone.  H202  on  a 
solution  of  a  Zn  salt  in  excess  of  aq.  NHV  The 
peroxide  is  washed  at  0°  with  H202,  COMe2,  and  EtOH, 
and  dried  in  vac.  over  P205.  It  is  decomposed  by 
H20,  forming  H202.  The  peroxide  group  in  the  mol. 
is  constitutional,  and  is  not  present  as  an  additive 
compound  of  H202.  H.  J.  E. 

Zinc  sulphate  hydrates.  P.  Vallet  and  M. 
Ba$si£re  (Bull.  Soc.  chim.,  1938,  [v],  5,  546 — 556). — 
Wt.  decreases  in  samples  of  ZnS04,7H20  for  regularly 
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increasing  temp,  indicate  that  hexa-,  tetra-  and  mono- 
hydrates  are  intermediate  stages  between  hepta- 
hydrate  and  anhyd.  salt.  The  necessary  crit.  con¬ 
ditions  for  isolation  are  discussed  and  the  existence 
of  the  tetrahydrate  is  confirmed  by  X-ray  analysis 
of  the  series.  M.  R. 

Hydrolysis  of  cadmium  benzenesulphonate 
solutions.  (Mlle.)  M.  Quintin  (Compt.  rend., 
1938,  206,  1215 — 1217). — The  variation  of  the  pa 
with  concn.  (C)  for  0*001 — 0*082M-(PhS03)2Cd  has 
been  investigated;  the  results  are  considered  in 
relation  to  vals.  of  Ec<\  obtained  over  the  same  concn. 
range  (A.,  1938,  I,  254).  For  C  >001m,  [Cd"]  = 
X[H']3,  corresponding  with  formation  of  dissolved 
Cd(0H)o  on  hydrolysis ;  in  more  dil.  solutions, 
[Cd’#]  =  X'[H*]2,  indicating  pptn.  of  the  Cd(OH)2. 

A.  J.  E.  W. 

Mixed  precipitation  of  barium  and  strontium 
sulphates.  B.  Goldschmidt  (Compt.  rend.,  1938, 
206,  1110 — 1113). — In  the  pptn.  of  sulphates  by 
adding  0*2n-(NH4)2SO4  to  aq.  SrCl^  containing  0*1% 
of  BaCl2,  the  unstable  hydrated  SrS04  does  not 
entrain  BaS04.  Only  when  it  is  transformed  into  the 
anhyd.  form  are  mixed  crystals  obtained.  With 
larger  [BaCl2]  formation  of  the  hydrate  of  SrS04  is 
suppressed.  The  enrichment  of  Ba  in  the  pptd. 
mixed  sulphate  is  diminished  by  rise  in  temp. 

H.  J.  E. 

Gallium.  III.  Preparation  and  resolution  of 
complex  oxalato-compounds  of  gallium  into 
optical  isomerides.  P.  Neooi  and  N.  K.  Dott 
(J.  Indian  Chem.  Soc.,  1938,  15,  83 — 86). — From 
solutions  of  Ga(OH)3  in  alkali  H  oxalate  solutions  the 
following  complex  oxalates  may  be  crystallised  : 
M3[Ga(C204)3],3H20  (M  =  NH4,  K,  Na).  Double  de¬ 
comp.  affords  1  -strychnine  gallium  trioxalate , 
[Ga(C204)3](HC21H2202N2)3,12H20,  [a]32  -15*5°.  Frac¬ 
tional  extraction  with  H20  leaves  as  residue  the 
1  -strychnine  d-Ga  salt,  [a]J?  +29°,  and  from  this  the 
K  and  Nff4  d -salts  may  be  obtained  by  double 
decomp.  They  have  [ajg2  +16*5°  and  +15*5°, 
respectively  (a-vals.  refer  to  1%  solution  in  50% 
EtOH).  F.  J.  G. 

(A)  Preparation  and  analysis  of  a  double 
thallium  salt.  (B)  Preparation  of  univalent 
thallium  hydroxide.  P.  V.  Gogorischvili  and 
V.  N.  Kdlgina  (J.  Gen.  Chem.  Russ.,  1938,  8,  302— 
304,  305— 307).— (A)  H202  is  added  to  aq.  T1N03  or 
TLjSC^,  and  is  passed  at  25° ;  T1  is  pptd.  quantit¬ 
atively  as  T1CLj,3T1C1.  Tl1  is  best  determined  by 
pptn.  with  KI,  washing  the  ppt.  with  96%  EtOH. 

(b)  TL>03  and  Ho02  yield  TlOH  by  the  reaction 
TL,03  +  2H202  2T10H  +  H20  +  202.  R.  T. 

Concentration  of  15N  and  ^S.  H.  G.  Thode, 
J.  E.  Gorham,  and  H.  C.  Urey  (J.  Chem.  Physics, 
1938,  6,  296).- — A  46-fold  increase  in  the  isotope  ratio 
of  15N  and  14N  was  brought  about  in  approx,  two 
weeks  by  the  exchange  reaction  between  NH4N03 
solution  and  NH3  using  a  cascade  apparatus  described, 
and  a  sample  of  14*8%  15N2  was  obtained.  Using  the 
exchange  reaction  between  NaHS04  solution  and  S02 
in  a  similar  apparatus  led  to  a  3-fold  rise  within  7 
days  in  the  p*S]  and  a  6*8%  sample  of  was 

procured.  W.  R.  A. 

* 


Phosphoric  acids. — See  B.,  1938,  643. 

Oxygen  exchange  reaction  of  glycine  hydro¬ 
chloride  and  water.  W.  H.  Mears  (J.  Chem. 
Physics,  1938,  6,  295).— NH2-CH2-C02H,HC1  ex¬ 
changes  its  O  with  H2180  completely  at  100°  within 
24  hr.  at  pa  1*9.  Under  identical  conditions 
NH^CHg’COoH  does  not  exchange.  W.  R.  A. 

Carbamide  as  an  oxidising  agent  in  presence 
of  nitrous  acid.  E.  Justix-Mueller  (Bull.  Soc. 
chirn,,  193S,  [v],  5,  262 — 263). — Nascent  O  is  formed 
when  CO(NH2)2  and  HN02  react  in  presence  of  HC1. 
The  oxidising  reaction  explains  the  formation  of  a 
red  ppt.  when  HC1  is  added  to  nitroso-p-naphthol  in 
presence  of  CO(NH2)2.  E.  S.  H. 

[Generation  of]  hydrogen  sulphide.  V.  T. 
Jackson  and  F.  C.  Suhrer  (J.  Chem.  Educ.,  1938, 
15,  179). — Equal  amounts  of  S  and  rosin  (20-mesh) 
are  heated.  2  g.  of  the  mixture  give  sufficient  H2S 
for  most  pptns.  The  C  residue  is  easily  removed. 

L.  S.  T. 

Action  of  magnesium  on  chromium  trioxide. 
E.  Montignie  (Bull.  Soc.  ehim.,  1938,  [v],  5,  567 — 
568). — In  addition  to  MgO  and  Cr,  binary  compounds 
of  Mg  and  Cr  are  formed  when  excess  of  Mg  is  used. 
Treatment  of  products  with  dil.  acid  suggests  the 
compositions  Cr0Mg»,  Cr., Mg3,  Cr2Mgc,  Cr0Mg8. 

M.  R. 

Uranyl  orthophosphates.  A.  Chretien  and 
J.  Kraft  (Bull.  Soc.  chim.,  1938,  [v],  5,  372 — 385). — 
Conductivity  measurements  and  chemical  analysis 
show  that  the  addition  of  U02(0Ac)2  to  H3P04  in  aq. 
solution  yields  U02HP04  (crystals  of  relatively  high 
solubility)  followed  by  (U02)3(P04)2,  as  a  gelatinous 
ppt.  of  low  solubility,  the  latter  being  formed  directly 
by  adding  H3P04  to  U02(0Ac)2.  Both  phosphates 
are  hydrated  and  sol.  in  KjP04  with  formation  of 
unstable  complexes,  the  mono-acid  salt  being  pptd. 
on  dilution.  Addition  of  U02(0Ac)2  to  sol.  mono-, 
di-,  and  tri-phosphates  of  K,  Na,  NH4,  or  Ca  gives 
hydrated  ppts.  of  low  solubility  of  type  UO^MPO. 
(M  univalent).  '  M  R. 

Precipitation  of  perfectly  white  ferrous  hydr¬ 
oxide  in  presence  of  potassium  nitrate.  O. 
Baudisch  (Ber.,  1938,  71,  [#],  992 — 995). — An 
apparatus  is  figured  and  described  by  which  Fe(HC03)2 
solution,  obtained  from  Fe  powder  and  C02,  is  pptd. 
by  guanidine  carbonate  in  presence  of  KN03,  free 
from  KN02.  The  experiment  is  suitable  for  lecture 
purposes.  H.  W. 

Action  of  nitric  acid  on  iron  and  on  iron 
carbide.  A.  Travers  and  R.  Di£bold  (Bull.  Soc. 
chim.,  1938,  [v],  5,  690 — 693). — In  absence  of  02  the 
action  of  dil.  HN03  (d  1*2)  on  Fe  at  <30°  yields  only 
Fe(N03)2.  Probably  FeO  and  HN02  are  formed 
initially,  the  former  dissolving  in  the  HN03  and  the 
latter  decomp,  to  form  NO,  HN03,  and  H20.  As 
dissolution  occurs  in  HN03  previously  treated  with 
CO(NH2)2,  N  oxides  are  not  necessary  to  start  the 
reaction.  In  contact  with  air  Fe‘#*  is  formed.  In  a 
closed  vessel  the  reaction  ceases  when  all  the  02  has 
been  removed,  owing  to  the  equilibrium  2NO  -f- 
HNO3  +  H20  ^  3HN02.  In  dil.  «10%)  HN03, 
the  electrode  potential  (V)  of  Fe  with  respect  to  the 
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H  electrode  is  —0-35  to  —0*4  V.,  and  is  stable,  but 
in  32*4%  HN03  V  is  no  longer  stable  and  undergoes 
oscillations  about  +0*05  v.,  which  occur  simul¬ 
taneously  with  tho  alternate  formation  and  dispersion 
of  a  brown  layer,  probably  of  N0,Fe(N03)2,  on  tho 
metal.  With  36*6%  HN03  oscillation  occurs  between 
+0*28  and  +0*32  v. ;  the  amplitude  increases  and 
frequency  decreases  with  increasing  [HN03],*  until 
with  65*8%  acid  V  becomes  stable  again  at  +1*32  v., 
and  the  metal  remains  bright.  V  decreases  with 
increasing  temp.  Tho  action  of  HN03  on  Fe3C  is 
slow  in  the  cold  and  is  accompanied  by  the  production 
of  a  brown  colour,  probably  due  to  N02-derivatives 
of  the  olefines  formed.  These  could  not  bo  detected 
by  extraction  with  org.  solvents,  probably  owing  to 
their  solubility  in  H20.  J.  W.  S. 

Action  of  iron  filings  and  of  iron  carbide  on 
iodine  and  water.  A.  Travers  and  R.  Di£:bold 
(Bull.  Soc.  chim.,  1938,  [v],  5,  693—694). —Action  of 
excess  of  I  and  H20  on  Fe  filings  yields  sol.  Fel6  and 
a  ppt.  of  Fe(I03)2.  This  provides  direct  proof  of  the 
existence  of  an  equilibrium  I2  +  H20  HI  +  HOI. 
When  Fe3C  is  agitated  with  excess  of  I  in  cold  H20 
the  attack  is  similar  to  that  on  pure  Pe,  and  active 
C  is  pptd.,  but  the  action  is  too  slow  for  use  in  the 
analysis  of  steel.  Action  of  CuCl2,2KCl  at  70°  also 
causes  liberation  of  C,  but  the  action  is  rapid  and 
complete.  The  results  indicate  that  Pc3C  is  unstable 
at  low  temp.  (cf.  A.,  1936,  1332).  J.  W.  S. 

Preparation  and  analysis  of  solutions  of  a 
tervalent  osmium  bromide.  W.  R.  Crowell, 
R.  K.  Brtntox,  and  R.  P.  Evenson  (J.  Amer.  Chem. 
Soc.,  1938,  60,  1105 — 1107). — Solutions  of  K3OsBr6, 
free  from  Os17,  can  be  obtained  by  electro-reduction 
of  K2OsBr6  in  aq.  HBr,  using  a  Pt  cathode.  Methods 
of  analysis  of  the  solutions  are  described.  E.  S.  H. 

V  * 

cis- Tetrammine  of  quadrivalent  platinum. 

I.  I.  Tscherniaev  (Compt.  rend.  Acad.  Sci.  U.R.S.S., 
1938,  18,  581 — 582). — When  Cleve’s  triammine, 
[Pt{NH3)3Cl3]Cl,H20,  is  treated  with  a  large  excess  of 
NH3  the  cis  -d t ch lorotetramminoch loride, 
[Pt(NH3)4Cl2]Cl2,  is  obtained.  It  differs  from  the 
trans- compound  (Gro’s  chloride)  in  being  much  more 
sol.  (7*15%  at  20°  and  7*75%  at  30°)  and  in  its 
reactions.  It  is  reduced  only  with  difficulty  (Zn  and 
IIC1)  and  then  affords  [Pt(NH3)3Cl]Cl  (thus  confirming 
the  cis- configuration),  whilst  with  alkalis  a  base,  for 
which  three  formula}  are  possible,  viz., 
[Pt(NH3)3(NH*)CL]0H,Ho0 , 

Pt(NH3)2(NH2)^Cl2],2HaO ,  or  [Pt(NH3)4Cl2](OH)2,  is 
pptd.  The  cis-dirJilorotetrammmo-sulphate  and  -nitrate 
have  also  been  obtained.  F.  J.  Qv 

Cleve's  triammine.  L  I.  Tscherniaev  (Compt. 
rend.  Acad.  Sci.  U.R.S.S.,  1938,  18,  579— 580).— The 
triammine,  [Pt(NH3)3Cl3]Cl,H20,  is  best  prepared  by 
treating  Pey rone’s  salt,  ciV[Pt(NH3)2Cl2],  with  1  mol. 
of  NH3,  oxidising  with  CL,  and  pptg.  with  HC1.  Its 
solubility  at  20°  is  5*64%.  With  KOH  it  affords  the 
amidotricklorodmmmine  [Pt(ISIH3)2(NH2)Cl3] ,  and  with 
XaNCL  a  nitrodicMorotriammine, 
[Pt(NH3)3(N02)Cl21Cl,H20,  which  is  an  isomeride  of 
the  known  compound  and  reacts  differently  with 
alkalis,  affording  an  amidonitrodicMorodiammiTie, 


[Pt(NH3)2(NH2)(N02)Cl2].  The  configurations  of  these 
compounds  are  discussed.  The  triclilorotriammino - 
sulphate  and  - nitrate ,  and  the  tribromotriammino- 
bromide ,  [Pt(NH3)3Br3]Br,H20,  have  also  been  ob¬ 
tained.  F.  J.  G. 

X-Ray  spectrum  analysis  of  elements.  I.  B. 
Borovski  (Zavod.  Lab.,  1938,  7,  184 — 189). — Known 
methods  are  discussed.  R.  T. 

Organic  precipitants  in  quantitative  analysis. 
W.  Prodingter  (Chem.-Ztg.,  1938,  62,  373 — 376). — A 
review. 

Coulometric  analysis  as  a  precision  method. 
I — III.  L.  Szebell£dy  and  Z.  Somogyi  (Z.  anal. 
Chem.,  1938,  112,  313—323,  323—331,  332—336).— 
I.  A  technique  of  electrolytic  analysis  is  developed 
which  permits  accurate  standardisation  of  solutions 
in  cases  where  the  material  to  be  determined  shows 
a  definite  colour  change  when  completely  decomposed, 
or  it  reacts  with  another  material  to  give  a  product 
which  shows  such  a  change.  The  quantity  of  current 
required  to  produce  this  change  is  measured  with  a 
Ag  coulometer. 

II.  HC1  is  determined  by  electrolysis,  using  a  Ag 
anode  and  a  rotating  Pt  cathode,  which  acts  as  a 
stirrer.  Excess  of  KC1  is  added  to  the  solution.  The 
end-point  is  determined  with  an  acid-base  indicator  * 
preferably  changing  at^n  <7,  e.y,  bromocresol-green, 
added  shortly  before  tho  end-point  is  reached.  Com¬ 
parison  is  made  with  the  colour  in  a  blank  specimen 
containing  the  same  amount  of  KC1  and  indicator,  to 
which  weighed  amounts  of  the  test  solution  are  added 
to  yield  the  intermediate  colour.  Electrolysis  may 
also  be  carried  out  with  a  Pt  anode  if  PhOH  and  KBr 
aro  added  to  react  with  tho  CL  formed  and  prevent 
reproduction  of  HC1  and  HOC1. 

III.  For  standardisation  of  II2S04,  a  weighed 
quantity  is  added  to  BLO  containing  K2S04  and  KC1, 
and  electrolysis  is  carried  out  between  Pt  and  Ag 
electrodes  in  the  same  way  as  for  HC1.  J.  W.  S. 

Quinhydrone  electrode.  Application  in  deter¬ 
mining  the  hydrogen-ion  concentration  of 
liquids  and  semiplastic  solids.  G.  P.  Sanders 
(Ind.  Eng.  Chem.  [Anal.],  1938,  10,  274 — 275). — 
Modifications  of  the  electrode,  sample  vessel,  and 
calomel  half-cell  are  described.  A  Au-plated  Pt  wire 
is  substituted  for  the  usual  glass-sleeve  electrode,  and 
a  sealed-in  Pt  wire  for  a  stopcock  in  the  calomel  half- 
cell.  Applications  of  the  new  electrode  and  portable 
half-cell  to  the  determination  of,  piX  of  liquids  and 
semi-plastic  materials  is  described,  L.  S.  T. 

Use  of  adsorption  indicator  in  acidimetry  and 
alkalimetry.  S.  N.  Roy  (J.  Indian  Chem.  Soc., 
1938,  15,  165). — Fluorescein  (or  eosin)  +  B™  can  be 
used  as  an  indicator  in  the  titration  of  NaOH  or 
Na2C03  with  HN03.  E.  S.  H. 

Determination  of  equivalent  acidity  and  basic¬ 
ity  of  fertilisers.  Mixed  indicators.— See  B., 
1938,  703. 

Continuous  determination  of  small  amounts  of 
■water.  K.  Fischbeck  and  E.  Eckert  (Z.  anal. 
Chem.,  1938, 112,  305— 313).— The  H20  formed  by  a 
reaction  is  swept  by  a  current  of  H2  over  heated 
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anhyd.  A1CL*.  The  HC1  produced  is  absorbed  *  in 
Na2COo,  the  change  in  titre  of  which  is  determined. 
When  PhOH,  BzOH,  COPh2,  and  sucrose  are  heated 
and  the  vapours  produced  are  passed  over  heated 
AICI3,  the  amounts  of  HC1  produced  correspond  with 
h  h  and  §  of  the  theoretical  amounts,  respectively. 
These  results  arc  attributed  to  the  formation  of  org. 
A1  compounds  and  variation  in  the  temp,  of  reaction 
of  AICJ3  with  org.  compounds.  Apparatus  for  the 
determination  is  described  in  detail.  J.  W.  S. 

Water  analysis. — See  B.,  1938,  737. 

Determination  of  chlorine  in  water. — See  B., 
1938,737. 

Determination  of  free  iodine  in  iodine  oint¬ 
ment. — See  B.,  1938,  728. 

Determination  of  oxygen  in  water  in  presence 
of  nitrites. — See  B.,  1938,  737. 

Reaction  of  sulphur.  L.  van  Itallie  (J.  Pharm. 
Chim.,  1938,  [viii],  27,  465 — 467). — S  with  NaOH  and 
C5HeN  or  COMe2  gives  a  blue  colour,  passing  to  green. 
Similarly  (NH4)2S  with  C5H5N  gives  a  green  colour, 
and  with  COMe2  a  yellow-green.  J.  D.  R. 

Determination  of  sulphur  in  steels  and  iron 
alloys  by  combustion  in  oxygen, — See  B.,  1938, 

662. 

Determination  of  reducing  acids  of  sulphur. 
E.  Cherbuliez  and  A.  Herzenstein  (Arch.  Sci.  phys. 
nat.,  1938,  [v],  20,  Suppl.,  23—25;  cf.  A.,  1935,  184). 
— H2S203  and  H2S03  in  mineral  waters  may  be  deter¬ 
mined  by  titration  with  I  in  a  solution  buffered  to  pa 
7  after  elimination  of  H2S  and  H2S204  by  the  addition 
of  neutral  I03'  and  I'.  M.  R. 

Bromo-iodometric  determination  of  ammonia 
and  its  application  to  the  determination  of 
nitrogen  after  destruction  by  Kjeldahl’s 
[method],  T.  A.  G.  Haanappel  (Pharm.  Week- 
blad,  1938,  75,  570 — 574). — NH3  is  oxidised  quantit¬ 
atively  to  N2  by  (Hx-NaOBr  (prepared  from 
0*2N-KBrO3,  4N-HBr,  and  4N-NaOH)  in  presence  of  a 
buffer  containing  4  g.  of  borax  and  3  g.  of  H3B03  per 
100  c.c.  (4  c.c.  to  5  c.c.  of  O-lN-NaOBr).  After  15 
min.  KI  and  HC1  are  added  and  excess  of  Br  is  titrated 
with  0*lN-Na2S2O3.  The  cone.  H^C^  solution  from 
the  Kjeldahl  determination  can  be  neutralised  with 
NaOH  and  used  directly  provided  no  Hg  or  Cu  has 
been  used  as  catalyst.  H202  is  recommended  for 
decolorising  the  solution.  S.  C. 

Use  of  Kjeldahl  method  in  examination  of 
nitrogen  fixation  of  germinating  leguminous 
seeds. — See  A.,  1938,  III,  627. 

Method  of  adding  alkali  in  Kjeldahl  distil¬ 
lation.  L.  A.  Ynalvez  (Philippine  Agric.,  1938, 
23,  823 — 826). — Alkali  is  added  slowly  from  a 
funnel  via  an  adjustable  screw-clipped  tube  to  the 
steam  inlet  tube  of  the  distillation  flask,  air  having 
been  previously  swept  out  of  the  apparatus  by 
steaming  for  5  min.  Large  excess  of  alkali  is  thus 
avoided,  frothing  is  minimised,  and  accurac}r  im¬ 
proved.  ,  A.  G.  P. 

Determination  of  phosphate  [in  waters  and 
soil  extracts]  by  photo-electric  colorimetry. 


W.  J:  Dyer  and  C.  L.  Wrenshall  (Canada  J.  Res., 
1938,  16,  B,  97 — 108). — Photo-electric  colorimeter 
technique  has  been  applied  to  the  ceruleomolybdate 
reaction.  The  procedure,  which  serves  to  differentiate 
P04  from  other  forms  of  combined  P,  can  be  carried 
out  in  presence  of  extraneous  colour  or  soil  org, 
matter.  E.  S.  H. 

Colorimetric  determination  of  phosphate  in 
turbid  water  and  in  water  containing  silicic 
acid. — See  B.,  1938,  737. 

1 

Iodometric  determination  of  arsenates  and 
arsenites  in  presence  of  chlorates.  A.  B.  Dra- 
novski  (Zavod.  Lab.,  1938,  7,  108 — 109). — 1  g.  of 
NaHC03  is  added  to  the  neutral  solution  containing 
As111,  Asv,  and  C103',  and  As111  is  titrated  with  0-In-I 
in  KI.  2  g.  of  KI  and  10  ml.  of  cone.  HC1  are  added, 
and  I  liberated  by  CIO/  is  titrated.  50  ml,  of  cone. 
HC1  are  added,  and  the  solution  is  titrated  with 
0*lN-Na2S203  (total  As).  R.  T. 

Determination  of  free  arsenic  trioxide  in 
calcium  arsenite  [insecticides]. — See  B.,  1938, 
709. 

Determination  of  boron  by  a  modified  flame 
test.  H.  C.  Weber  and  R.  D.  Jacobson  (Ind.  Eng. 
Chem.  [Anal.],  1938,  10,  273). — With  the  apparatus 
described  the  intensity  of  colour,  duo  to  Me3B03,  in 
the  flame  diminishes  quickly  when  the  B  content  of 
the  sample  reaches  0*03  mg.,  but  the  total  time  of 
duration  of  colour  is  practically  a  linear  function  of 
the  B  content  up  to  approx.  0*1  mg.  Glasses  etc. 
are  first  fused  with  K2C03,  extracted  with  H20,  and 
an  aliquot  portion  is  evaporated  almost  to  dryness 
before  applying  the  method.  Even  with  glasses  con¬ 
taining  <1%  B203  an  accuracy  of  10%  can  be 
obtained.  L.  S.  T. 

Colorimetric  determination  of  silica  in  a  lime 
mortar. — See  B.,  1938,  655. 

Turbidimetric  determination  of  carbon  di¬ 
oxide  in  condensed  water.— See  B.,  1938,  710. 

Alkalimetric  determination  of  the  metallic 
components  of  alkali  metal  salts  and  of  organic 
compounds  and  mixtures  containing  alkali, 
halogen,  sulphur,  and  arsenic.  E.  Schulek  and 
L.  Szlatinay  (Z.  anal.  Chem.,  1938,  112,  336 — 342). 
— The  materials  containing  alkali  metal  are  heated 
with  H3B03  to  eliminate  other  acids,  and  the  borates 
formed  are  dissolved  and  titrated  with  HC1.  Halide 
salts  are  preferably  moistened  with  HN03  before 
heating,  to  minimise  loss  by  evaporation,  whilst  in 
presence  of  AsO/"  and  S04"  the  salt  is  mixed  with 
H«BOa  and  glucose  to  cause  reduction  to  As'"  and  S", 
respectively  J.  W.  S. 

Application  of  the  Berens-Lassen  reaction  to 
the  rapid  determination  of  potassium.  V.  M. 
Tichomiroy  and  S.  N.  Cholmogorov  (Zavod.  Lab., 
1938,  7,  33 — 36).— K  is  determined  as  KjCaPb(N02)6, 
which  is  pptd.  and  washed  at  7 — 10°,  and  weighed ; 
the  results  differ  by  0*2 — 0*4%  from  those  given  by 
the  perchlorate  method.  The  method  is  not  applic¬ 
able  to  chlorides  containing  <5%  of  KC1,  owing  to 
pptn.  of  PbC^  from  the  solutions.  R.  T. 
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Determination  of  potassium  in  fertilisers. — 
See  B.,  1938,  704. 

Colorimetric  determination  of  caesium.  E.  S. 
Bxtrkser  and  R.  V.  Feldman  (Zavod.  Lab.,  1938,  7, 
166 — 168). — 0-1  ml.  of  solution,  containing  0*13—0*8 
mg.  Cs,  is  added  to  2  ml.  of  HC1,  followed  by  0*2  ml. 
of  a  Na  silicomolybdate  reagent,  and  the  mixture  is 
centrifuged  after  2  min.  1  ml.  of  5%  SnCl2  is  added 
to  the  washed  residue  suspended  in  30  nil.  of  H20 
with  2  ml,  of  HC1,  and  the  blue  colour  developing  is 
compared  with  that  given  by  a.  standard  solution. 
Pb  interferes,  but  not  Al,  K,  Na,  Li,  Fe,  Mg,  or  S04". 

v  R.  T. 

Separation  of  calcium  as  sulphate  by  precipit¬ 
ation  in  concentrated  methyl  alcohol  solution. 
Application  to  the  analysis  of  magnesite  and 
technical  magnesium  oxide.  E.  R.  Caley  and 
P,  J.  Elving  (Ind.  Eng.  Chem.  [Anal.],  1938,  10, 
264— 269).— The  Ca  is  pptd.  from  Cl',  NO/,  or  CIO/ 
solution  that  is  free  from  NH4*.  Ba”,  Sr**,  and  Pb*’, 
but  may  contain,  in  addition  to  Ca”  and  Mg*’,  small 
amounts  of  Al,  Fe,  and  Mn,  and  very  small  amounts 
of  the  alkalis,  by  the  addition  of  99%  MeOH  in 
presence  of  H2S04  until  the  solution  contains  90  vol.-% 
of  MeOH.  The  order  of  addition  of  reagents  does 
not  affect  completeness  of  pptn.  but  influences  filtering 
and  washing.  The  pptd.  Ca  is  weighed  as  CaS04 
after  ignition  at  400 — 150°.  The  time  required  for 
complete  pptn.  increases  with  [Mg],  The  amount  of 
Ca  must  be  <200  mg.,  and  the  ratio  of  Mg  to  Ca  must 
be  >200  to  1.  When  the  amount  of  Al  or  Fe  is  high 
pptn.  is  incomplete.  The  Fe  can  be  removed  by 
evaporation  almost  to  dryness  with  HC104  when  the 
Fe(C104)3  is  decomposed  into  oxide ;  the  Ca(C104)2 
can  then  be  extracted  from  the  residue.  The  CaS04 
method  can  be  applied  to  magnesite  and  dolomite, 
but  less  satisfactorily  to  limestone.  The  sample 
should  contain  >3%  of  Fe,  >0*5%  of  Na  +  K,  and 
<0*5%  of  Ca.  MeOH  is  preferable  to  EtOH,  AcOH, 
or  C0Mc2  for  pptg.  CaS04.  Data  showing  the  effect 
of  various  factors  are  recorded.  L.  S.  T. 

Thermal  behaviour  of  some  compounds  im¬ 
portant  in  analytical  practice.  I.  Behaviour 
of  BaCr04  and  MgNH4P04.  B.  Sagortschev 
(Z.  physikal.  Cliem.,  1938, 182,  31 — 11). — It  has  been 
shown  by  Hahn’s  emanation  method  that  all  irregu¬ 
larities  in  the  emanation  power-temp,  curves  of 
BaCr04  are  attributable  to  impurity,  and  that  pure 
BaCr04  is  not  decomposed  after  gradual  heating  to 
1000°,  Hence  in  gravimetric  determination  of  Ba” 
as  BaCr04  the  ppt.  can  be  dried  at  high  temp.  No 
mol.  change  could  be  detected  at  <1000°.  Eman¬ 
ation  power-temp,  curves  indicate  that , , . 
MgNH4P04?6Ho0  when  heated  passes  *  successively 
into  MgNH4P04,  MgHP04>  and  MgJPo07. 

/  “  J.  W.  S. 

Method  for  determining  the  radium  content 
of  rocks  by  direct  a-ray  counting.  J.  H.  J.  Poole 
(Sci.  Proc.  Roy.  Dublin  Soc.,  1938,  21,  595— 60S).— 
The  rock  is  de-emanated  by  one  of  the  usual  methods 
and  the  Rn  removed  to  an  ionisation  chamber,  the 
inner  electrode  of  which  is  connected  to  a  Wynn- 
Williams  type  amplifier.  The  a-ray  emission  is 
measured  by  means  of  a  recording  oscillograph  or  a 


thyratron  counter  and  compared  with  that  produced 
by  a  standard  quantity  of  Rn  in  the  chamber.  Full 
details  of  this  apparatus,  of  a  now  fusion  furnace,  and 
of  the  method  of  working  are  given.  T;  H.  G. 

Introduction  of  the  Schlagdenhauffen  (mag¬ 
nesium  hypoiodite)  reaction  for  the  detection 
of  magnesium  into  the  usual  analytical  pro¬ 
cedure.  P.  Remy-Gennet£  (Bull.  Soc.  chim.,  1938, 
[v],  5,  666 — 675). — After  removal  of  heavy  metals, 
NH3  is  eliminated  with  CH20  or  by  boiling  almost  to 
dryness  with  repeated  quantities  of  saturated  aq. 
Ca(OH)2  until  the  solution  remains  alkaline.  After 
cooling,  a  few  drops  of  freshly  prepared  hypoiodite 
reagent  [0Tn-I  in  a  min.  of  KI  and  treated  with 
Ca(OH)2  until  almost  decolorised]  are  added,  the 
appearance  of  a  brownish-maroon  ppt.  indicating  the 
presence  of  Mg.  The  theory  of  the  reaction  is  dis¬ 
cussed.  J.  W.  S. 

Adsorption  of  diazo-compounds  on  cadmium 
and  magnesium  hydroxides.  IV.  Nitrodiazo- 
amino-compounds  for  the  detection  of  magnes¬ 
ium.  F.  P.  Davyer  (J.  Proc.  Austral.  Chem.  Inst., 
1938,  5,  149 — 154). — 4-Nitrobenzene-4'-nitro-(l  :  1')- 
diazoaminonaphthalene  gives  a  brilliantly  coloured 
lake  with  Mg(OH)2  which  can  be  used  to  detect  0*1 
gg.  of  Mg  per  c.c.  P.  G.  M. 

Quantitative  spectrochemical  analysis.  Chem¬ 
ical  and  metallurgical  applications. — See  B., 
1938,  665. 

Quantitative  spectrographic  analysis  of  mag¬ 
nesium  alloys  for  manganese  and  silicon. — 
See  B.,  1938,  668. 

Determination  of  magnesia  in  fertilisers. — 
Sec  B.,  1938,  704. 

Volumetric  determination  of  cadmium  in 
presence  of  other  cations.  M.  E.  Zimbler  (Mem. 
Inst.  Chem.  Ukrain.  Acad.  Sci.,  1938,  4,  471 — 479). — 
Small  amounts  of  Cd  in  presence  of  Zn,  Cu,  Ni,  Mg, 
and  Al  can  be  determined  to  within  0*3%  by  removing 
Al  with  aq.  NH3,  and  pptg.  CdC03  with  Na2C03  or 
NaHC03  in  presence  of  warm  NH4C1.  The  ppt.  is 
washed,  and  dissolved  in  a  measured  excess  of 
standard  acid.  F.  L.  U. 

Colorimetric  determination  of  lead  in  maple 
syrup. — See  B.,  1938,  712. 

Determination  of  copper  in  biological  material. 
—See  A.,  1938,  III,  633. 

Determination  of  small  amounts  of  mercury. 
N.  S.  Krupenio  (Zavod.  Lab.,  1938,  7,  161 — 162). — 
10  ml.  of  solution  are  boiled  under  reflux  for  2  hr. 
with  20  ml.  of  aqua  regia,  Hgn  is  pptd.  by  adding 
excess  of  NH4[Cr(CNS)4(NH3)2],  the  washed  ppt.  is 
dried  and  ignited,  and  the  Hg  content  of  the  solution 
is  derived  from  the  wt.  of  the  residual  Cr0CL. 

‘  R,  T. 

Methylene-blue  as  a  reagent  for  cerium. 
R.  A.  Reed  (Analyst,  1938,  63,  338 — -339;  cf.  A., 
1936,  43). — *The  solution  to  be  tested  is  oxidised  with 
H202  in  acid  solution,  methylene-blue  is  added,  and 
the  solution  made  distinctly  alkaline  with  NaOH.  A 
green  colour  in  place  of  the  usual  blue  indicates  the 
presence  of  Ce,  1  p.p.nu  of  which  may  be  detected  in 
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presence  of  a  large  no.  of  metals, >  only  Hg,  Pb,  Bi, 
and  Mo04  interfering.  E.  C.  S. 

Application  of  fluorescence  to  quantitative 
analysis.  A.  Okac  (Coll.  Czech.  Chem.  Comm., 
1938,  10,  177 — 181). — -Al  may  be  determined  by  the 
fluorescence  of  the  Al  salt  of  morin  under  standard 
conditions  of  solvent  and  concn.  Alkali  fluorides  may 
be  titrated  in  presence  of  NaCl  with  an  alcoholic  A1C]3 
solution  containing  morin,  the  end-point  being 
characterised  by  fluorescence  occurring  when  Al*” 
ceases  to  be  removed  as  the  non-flu  orescent  A1F6"'. 

M.  R. 

Semi-quantitative  drop  reactions  by  limitation 
of  the  reaction  surface.  H.  Yagoda  (Mikrochem., 
1938,  24,  117—130;  cf.  A.,  1937,  I,  199).— Details 
are  given  of  a  technique  in  which  drop  reactions  are 
carried  out  in  filter-paper  in  an  area  of  definite  cross- 
section  enclosed  in  a  paraffin  ring.  The  paper  is 
impregnated  with  reagent  and  the  test  drop  eventually 
drawn  through  the  confined  area.  The  coloured  spot 
is  compared  in  transmitted  light  with  suitable 
standards.  The  procedure  is  suitable  for  0*1 — 250 
Pg.,  and  an  accuracy  of  5  to  10%  can  be  expected. 
The  tests  used  are  the  alizarin  reaction  for  Al,  the 
Gutzeit  test  for  As,  the  cinchonine  test  for  Bi,  the 
benziminazole  test  for  Co,  the  benzoinoxime,  Zn 
xanthate,  or  (NEt2*CS2)2Zn  tests  for  Cu,  the  Prussian- 
blue  test  for  Fe,  and  the  K2Cr04  or  rhodanine  test  for 
Ag.  Alcoholic  solutions,  preferably  of  MeOH,  of  the 
reagents  are  the  most  suitable  for  this  method. 

L.  S.  T. 

Formaldoxime  as  a  colour  reagent  for  metals. 
Determination  of  manganese  in  water  and  iron. 
G.  H.  Wagenaar  (Pharm.  Weekblad,  1938,  75,  641 — 
648). — Definite  colour  reactions  are  obtained  with 
formaldoxime  and  the  following,  the  limiting  concn. 
in  mg.  per  1.  being  given  in  parentheses:  Cu  (0-3), 
Co  (1),  Ni  (0*3),  Mn  (0-08),  Fe*”  (0*5),  Fe”  (1).  In  the 
determination  of  Mn  in  H20,  10  o.c.  are  boiled  for  5 
min.  with  2  drops  of  4n-HC1  and  1  drop  of  30%  H202. 
1  g.  of  NaOAc  [or  ZnO  or  (CH2)6N4]  and  a  drop  of 
FeCl3  solution  are  added,  the  solution  is  filtered,  and  the 
ppt.  washed  with  acetate  solution.  Mn  is  determined 
colorimetrically  in  the  filtrate  (standard,  10  mg.  per  L). 
A  similar  method  is  used  for  the  determination  of  Mn 
in  Fe  after  the  latter  has  been  dissolved  in  dil.  H2S04 
and  HN03  and  the  Fe  pptd.  as  basic  acetate.  Similar 
methods  can  be  used  for  the  determination  of  Ni  and 
to  a  limited  extent  of  Co  and  Cu,  but  not  Fe.  Using 
MnS04  and  NH2OH,HCl,  CH20  can  be  detected 
colorimetrically  at  a  dilution  of  >1  :  1000.  S.  C. 

Determination  of  ferric  salts  by  reduction  with 
cuprous  oxide.  P.  Fleur y  and  M.  Harlay  (J. 
Pharm.  Chim.,  1938,  [viii],  27,  513— 522).— Fe111  salts 
are  accurately  determined  by  reducing  in  dil.  HjP04 
with  excess  of  Cu20  (complete  reduction  in  2  min.), 
filtering,  and  titrating  with  KMn04.  A  H2S04 
medium  gives  high  results,  but  small  quantities  of 
H2S04  or  HC1  do  not  affect  the  reaction,  the  HC1 
being  pptd.  as  CuCl.  A.  Li. 

Volumetric  determination  of  iron  in  alumin¬ 
ium  ores. — See  B.,  1938,  665. 

Colorimetric  micro-determination  of  iron. — 
— See  A.,  1938,  III,  633. 


Spectroscopic  analysis  of  steels. — See  B.,  1938, 
662. 

Precipitation  of  crystalline  nickel  and  cobalt 
sulphides  in  presence  of  pyridine.  E.  A.  Ostrou- 
mov  (Zavod.  Lab.,  1938,  7,  20— 23).— 30  ml.  of 
neutral  20%  aq.  CBH5N  are  added  to  75  ml.  of  a  hot 
Co  or  Ni  salt  solution,  which  is  then  saturated  with 
H2S;  the  sulphides  are  pptd.  in  a  coarsely  cryst., 
readily  filterable  form.  R.  T. 

Determination  of  chromium  in  aluminium 
alloy. — See  B.,  1938,  668. 

Analysis  of  chromite. — See  B.,  1938,  645. 

<  Effect  of  phosphate  on  the  determination  of 
tungsten.  S.  G.  Simpson,  W.  C.  Schumb,  and  M.  A. 
Sieminski  (Ind.  Eng.  Chem.  [Anal.],  1938,  10,  243— 
245). — The  acid  pptn.  method  (HC1  +  HN03  or  HC104 
alone)  is  untrustworthy  in  presence  of  even  small 
amounts  (0-4  mg.)  of  P205.  Low  results  are  obtained, 
and  the  error  increases  with  increasing  amounts  of 
P205.  It  is  attributed  to  the  formation  of  paratung- 
state.  In  absence  of  P04'",  the  use  of  HC104  is 
preferable  to  that  of  HC1  +  HN03  as  the  ppt.  does 
not  adhere  to  glass  and  is  more  easily  filtered.  In 
the  cinchonine  method,  increasing  amounts  of  P205 
up  to  approx.  20  mg.  per  100  mg.  of  W03  give 
increasingly  higher  results  owing  to  pptn.  of  W03  -f- 
cinchonine  phosphotungstatc,  but  amounts  of  P205  > 
this  cause  uniform  but  high  results  owing  to  the  pptn. 
of  (I)  alone,  the  ignition  of  which  gives  P205,24W03. 

L.  S.  T. 

Determination  of  uranium  by  isatin-p-oxime. 
V.  Hovorka  and  V.  Sykora  (Coll.  Czech.  Chem. 
Comm.,  1938,  10,  182 — 189). — Addition  of  isatin-p- 
oxime  to  a  hot  solution  of  a  uranyl  salt,  followed  by 
addition  of  excess  of  NaOAc,  gives  a  quant,  pptn.  of 
U02(C8H502N2)2)  finally  converted  by  ignition  into 
U308.  The  method  tends  to  give  slightly  high  results, 
with  an  error  (for  wts.  of  U308  from  0*3  to  0*01  g.)  of 
<0*5%.  M.  R. 

Development  of  electro-drop  analysis .  V.  H. 
Fritz  (Mikrochem.,  1938,  24,  171—178;  cf.  A.,  1938, 
I,  274). — The  significance  of  the  electrolyte  and  its 
solvent  in  the  separation  of  similarly-reacting  metals 
by  electro -drop  analysis  with  special  reference  to  Bi 
and  Sb  in  presence  of  thiocyanate  and  in  aq.  and 
MeOH  solution  is  discussed.  Reagents  for  the 
simultaneous  detection  of  several  metals,  the  detection 
of  traces  of  metallic  impurities  in  pure  metals,  and 
the  masking  of  interfering  ions  arc  also  discussed. 

L.  S.  T. 

Thermo-regulator.  N.  Salageanu  (Bull.  Soo. 
Roumaine  Physique,  1938,  38,  103 — 108). — The 
heating  current  is  interrupted  by  means  of  a  lever 
controlled  bjr  the  position  of  the  Hg  meniscus.  The 
disadvantages  of  using  Hg  as  current  carrier  are 
avoided ;  temp,  variations  of  <0*004°  at  28°  are 
recorded.  M.  R. 

Photo-electric  thermoregulator.  N.  N.  Afana¬ 
siev  (Zavod.  Lab.,  1938,  7,  234 — 236). — Apparatus  is 
described.  R.  T. 

Laboratory  thermoregulator.  H.  M.  Waddle 
and  R.  E.  Imhoff  (J.  Chem.  Educ.,  1938,  15,  191 — 
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1 92 ) . — The  thermoregulator  described  utilises  the 
coiling  and  uncoiling  of  a  bimetal  helix  with  changes 
in  temp. .  It  can  be  used  in  any  position  to  control 
temp,  to  within  ±0*3°  over  a  range  of  50—225°. 

L.  S.  T. 

Copper-phosphoric  acid  thermostat  for  kinetic 
measurements.  H.  C.  S.  Snethlage  (Chem.  Wcek- 
blad,  1938,  35,  364). — HjPO*  is  a  suitable  liquid  for 
thermostats  at  high  temp.  It  attacks  glass  at  >150° 
and  also  Cu  and  brass,  especially  when  in  motion,  but 
Cu  is  satisfactory  at  >160°  if  the  metal  in  contact 
with  rapidly  moving  liquid  is  covered  with  a  loose 
Cu  plate.  Corrosion  is  much  more  severe  in  presence 
of  H20  and  the  acid  must  be  maintained  at  about 
100%.  An  electrically  heated  thermostat  is  de¬ 
scribed.  S.  C. 

Electric  air-heater.  M.  C.  be  Mauny  (Bull. 
Soc.  chim.,  1938,  [v],  5,  568 — 569). — Ar  is  passed 
over  a  wound-wire  resistance  in  suitable  container. 

M.  R. 

Amorphous  carbon  resistance  thermometer- 
heaters  for  magnetic  and  calorimetric  investig¬ 
ations  at  temperatures  below  1°  K.  W.  F. 
Giauque,  J.  W.  Stout,  and  C.  W.  Clark  (J.  Amer. 
Chem.  Soc.,  1938,  60,  1053 — 1060). — The  electrical 
resistance  characteristics  of  finely-divided  C  at  low 
temp,  have  been  investigated.  The  resistance  of  a 
C  ink  thermometer  at  1*63°  K.  is  13,700  times  that  at 
293°  K.  The  construction  of  C  thermometer-heaters 
from  lampblack  is  described.  The  resistance  of  a  C 
thermometer  has  been  determined  from  293°  to 
0*129°  K.  and  the  degree  of  reproducibility  ascertained. 
Measurement  of  the  increase  of  resistance  in  a  mag¬ 
netic  field  at  4*2°  and  1*5°  K.  shows  a  greater  val.  at 
the  louver  temp. ;  at  both  temp,  it  oc  (applied  field)2. 
The  problem  of  possible  heat  development  by  eddy 
currents  within  the  C  particles  during  measurements 
requiring  the  presence  of  alternating  fields  is  discussed. 
The  resistance  of  Pt  films  on  glass  has  been  investig¬ 
ated  at  low  temp,  in  connexion  with  their  use  as 
thermometer-heater  leads.  E.  S.  H. 

Reference  tables  for  iron-constantan  and 
copper-constant  an  thermocouples.  W.  F.  Roeser 
and  A.  I.  Dahl  (J.  Res.  Nat.  Bur.  Stand.,  1938,  20, 
337—355). — From  determinations  of  the  thermo- 
e.m.f.  of  various  Fe  and  constantan  wires  against  a 
standard  Pt  wire  (reference  junction  at  0°)  a  table  of 
the  temp.-thermo-e.m.f.  relations  of  the  Fe-con- 
stantan  couple  from  —200°  to  1000°,  which  is  very 
close  to  the  table  most  generally  used,  has  been 
constructed.  The  max.  deviation  of  any  couple 
tested  was  >0*75%.  The  table  of  thermo-e.m.f. 
given  by  Adams  (“  Intern.  Grit.  Tables,”  1,  58)  for 
the  Cu-constantan  couple  represented  closely  the 
mean  of  the  couples  tested,  and  this  was  adopted  as 
the  standard  table.  Both  tables  are  near  to  the 
mean  of  vals.  for,  and  are  easily  reproduced  by  a 
suitable*  choice  of,  the  materials  most  commonly 
used.  Oxidation  causes  very  little  drift  of  the 
e.m.f.  of  the  Cu-constantan  couple,  but  seriously 
affects  the  accuracy  of  the  Fe-constantan  junction, 
which  should  not  be  used  above  750°.  R.  C.  M. 

Accurate  determination  of  dew  point.  A.  W. 
Hixson  and  G.  E.  White  (Ind.  Eng.  Chem.  [Anal.], 


1938,  10,  235—240). — In  the  apparatus  and  method 
described  the  dew  point  of  confined  samples  is  deter¬ 
mined  directly  by  a  sensitive  photo-electric  means 
of  dew  observation.  The  marked  hysteresis  error 
characteristic  of  methods  involving  continuous  temp, 
change  is  eliminated.  A  precision  of  approx.  ^0*01° 
at  90%  humidity  and  ^0*05°  at  100%  can  be  ob¬ 
tained.  The  apparatus  is  sufficiently  sensitive  to 
register  the  presence  of  gaseous  films  adjacent  to  the 
mirror  of  composition  somewhat  different  from  the 
body  of  gas  due  to  localised  cooling  at  nearly  const, 
pressure.  An  hypothesis  concerning  the  structure  of 
gaseous  films  adjacent  to  the  liquid  phase  is  advanced, 
and  the  mechanism  of  dew  formation  and  evaporation 
is  discussed.  Possible  applications  of  accurate  dew 
point  determinations  are  considered.  L.  S.  T. 

Apparatus  for  determining  b.p.  and  f.p.  of 
solvents.  E.  E.  Chandler  (J.  Chem.  Educ.,  1938, 
15,  166).  L.  S.  T. 

Light  source  for  microscopy.  H.  Wrighton 
(J.  Roy.  Microscop.  Soc.,  1937,  57,  260 — 261). — The 
new  high-pressure  “  Osira  ”  Hg  vapour  lamp  and  its 
characteristics  are  described.  N.  M.  B. 

Apparatus  for  comparing  luminosity  of  light 
sources.  A.  Blondel  (Compt.  rend.,  1938,  206, 
1231 — 1232). — The  apparatus  employs  a  Se  photo¬ 
electric  cell  and  is  suitable  for  routine  checking  of 
incandescence  lamps  during  manufacture. 

J.  A.  D. 

Sampling  visible  radiation.  R.  W.  Wallace 
(Plant  Physiol.,  1937,  12,  647 — 666). — A  suitable 
arrangement  of  photo-electric  units  is  described. 

A.  G.  P. 

Principles  of  fluorescence  microscopy.  J.  E. 
Barnard  and  F.  Y.  Welch  (J.  Roy.  Microscop.  Soc., 
1937,  57,  256 — 259). — A  descriptive  survey. 

N.  M.  B. 

Apparatus  for  viewing  varying  thicknesses  of 
solution  with  a  direct- vision  spectroscope.  G.  A. 
Harrison  (Biochem.  J.,  1938,  32,  933 — 935). — By 
means  of  a  plunger  arrangement  depths  >5  in.  thick 
can  be  examined  using  5  ml.  of  liquid.  A.  L. 

Objective  spectral  colorimeter.  II.  E.Landt 
and  H.  HiRScroruLLER  (Z.  Wirts.  Zuckerind.,  1938, 
88,  247 — 279;  cf.  A.,  1937,  I,  534). — The  errors 
inherent  in  the  apparatus  and  its  operation  are  dis¬ 
cussed.  Taking  due  precautions,  the  error  of  measure¬ 
ment  should  not  exceed  2%.  Typical  results  are 
recorded  for  turbid  and  clear  solutions  of  sugar 
products.  E.  S.  H. 

Photo-electric  colorimeter  for  determination 
of  silver  in  used  [photographic]  thiosulphate 
baths. — See  B.,  1938,  733. 

Large  quartz  monochromator  for  biophysical 
research.  F.  M.  Uber  and  S.  Jacobsohn  (Rev. 
Sci.  Instr.,  1938,  9,  150 — 152). — The  instrument 
provides  for  the  simultaneous  irradiation  of  15 
different  samples  of  100  sq.  mm.  area  and  two  of 
75  sq.  mm.  area  placed  horizontally  and  each  exposed 
to  a  single  X  of  the  Hg  arc  spectrum  for  the  range 
XX  3655 — 2352  a.  The  sample  holder  can  be  ex¬ 
changed  for  a  photographic  film  holder  or  a  calibrated 
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traversing :  slit  mechanism  carrying  a  thermopile  or 
photo-cell.  N.  M.  B. 

-  Intensifying  screens  in  X-ray  diffraction  work. 
C.  Gamertsfelder  and  N.  S.  Gingrich  (Rev.  Sci. 
Instr.,  1938,  9,  154—159). — Exposure  time-density 
curves  for  monochromatic  X-ray  diffraction  patterns 
of  liquids  are  given  for  a  Fluorazure  intensifying  screen 
viiich  reduces  exposure  time  and  increases  intensity 
by  a  factor  1 — 13-3  for  Mo  Kol  radiation  and  1 — 4  for 
Cu  Kol  radiation  for  increasing  intensities  or  exposure 
times.  With  this  screen  true  intensity  measurements 
cannot  be  made.  Curves  are  also  given  for  two 
ordinary  X-ray  films  in  contact  and  for  a  new  type 
of  double  emission  film  which  reduce  exposure  time 
and  permit  true  intensity  measurements. 

N.  M.  B. 

Transport  of  material  in  sources  for  spectro¬ 
scopic  analysis.  G.  0.  Langstroth  and  D.  R. 
McRae  (Canad.  J.  Res.,  1938, 16,  A,  61—74). — When 
ah  image  of  the  light  source  is  focussed  on  the  spectro¬ 
graph  slit,  the  intensity  ratio  of  the  lines  due  to  the 
internal  standard  and  investigated  element,  respect¬ 
ively,  depends  on  the  point  in  the  source  from  which 
the  examined  light  is  radiated.  This  ratio  may 
depend  so  strongly  on  the  nature  of  extraneous 
matter  in  the  sample  as  to  vitiate  precision  measure¬ 
ments.  The  effects  of  variations  in  transport  mechan¬ 
ism  in.  the  spark  discharge  can  be  .minimised  by 
addition  of  excess  of  a  suitable  salt  (containing  an 
element  of  low  ionisation  potential)  as  spectroscopic 
buffer,  and'  by  choice  of  an  appropriate  internal 
standard  element.  The  mechanism  of  transport  is 
discussed.  ’  ~  '  E.  S;  H. 

Technique  of  formation  of  Hartley  figures. 
Mode  of.  operation.  C.  Dufraisse  and  J.  Hoxr- 
pUjLart  (Bull.  Soc.  chim.,  1938,  [v],  5,  309 — 322).— 
Defects  in  the  representation  of  absorption  spectra 
by  means  of  Hartley  figures  are  discussed,  and .  a 
photographic  method  of  correction  of  the  figures  is 
described.  E.  S.  H. 

Experimental  conditions  for  half-shadow 
polarimetry.  R.  Tstjchida  (Bull.  Chem.  Soc. 
Japan,  1938,  13,  353— 356).: — Optimal  conditions  for 
the  polarimetry  of  coloured  substances  are  deduced 
theoretically.  F.  L.  U. 

Loss  of  definition  of  X-ray  photographs  by 
the  use  of  intensifying  foils.  H.  Nitka  (Physikal. 
Z.,  1938,  39,  436 — 439).  A.  J.  M. 

Apparatus  for  recording  photographically  the 
linear  expansion  of  metals.  Expansion  coeffi¬ 
cients  of  copper  and  nickel.  E.  Rosenbohm 
(Physica,  1938,  5,  385 — 39S).- — The  expansion  of  a 
short  bar  of  metal  opens  a  slit  on  which  is  focussed 
an  image  of  the  filament  of  an  incandescence  lamp  and 
causes  a  corresponding  amount  of  light  to  fall  on  the 
sensitive  part  of  a  Moll  thermopile.  The  current 
produced  is  measured  by  a  reflecting  galvanometer  by 
projecting  the  reflected  light  either  bn  to  a  screen  or 
on  to  a  photographic  plate.  In  this  way,  the  change 
in  length  of  the  test-piece  is  magnified  1000  times. 
The  linear  expansion  coeffs.,  a,  of  Gu  and  Ni  have  been 
measured  from  0°  to  400°  and  0°  to;  520°,  respectively. 


For  Cu  a  increases  uniformly  but  for  Ni  it  shows  an 
irregularity  at  the  Curie  point.  T.  H.  G. 

Response  of  harrier-layer  cells  to  X-rays  of 
long  wave-length.  A.  E.  Sandstrom  (Nature, 
1 938,  141,  873),^ — Photo-electric  Se  cells  are  suscept¬ 
ible  to  X-rays  of  X  somewhat  <20  A.  The  photo- 
e.m.f.  is  ^lO"4  v.  Below  0*9  p. -amp.,  'the  :: photo¬ 
current  is  a  rectilinear  function  of  the  intensity. 

.  '  .  L;  jS.  T.  ; 

Scale  for  determining  the  refractive  indices 
of  molten  organic  substances.  L.  Kofler  and 

H.  Rxjess  (Chem.  Erde,  1938,. 11,  590—591;  cf.  A., 

1930,  314;  A.,  1937,  I,  427).— A  scale  for  use  by  the 
immersion  method  consists  of  a  series  of  24  fluorite 
and  glass  powders  with  n  ranging  from  1-4339  to 
1-6718.  ;  L.  J.  S. 

Simple  Wilson  chamber  for  demonstration. 
G.  Rathenau  (Physica,  1938,  5,  427— 429).— The 
instrument,  which  is  described  and  figured, -is  designed 
for  direct  observation.  It  is  simple,  cheap,  and 
portable.  T.  H.  G. 

Vacuum  tube  control  circuit  for  cloud  cham¬ 
bers.  J.  R.  Richardson  (Rev.  Sci.  Instr.,  1938, 
9,  152 — 154). — An  improved  form  of  the  circuit 
described  by  Jones  (cf.  A.,  1937,  I,  582)  with  elimin¬ 
ation  of  the  usual  motor  and  cam  arrangement. 

N.  M.  B. 

Scale-of-two  counter.  H.  AlfvAn  (Proc.  Physi¬ 
cal  Soc.,  1938,  50,  538 — 359). — The  counter  described 
is  a  simplified  form  of  that  due  to  Lewis  (cf.  A.,  1938, 

I.  101),  without  chokes. and  Cu20  rectifiers.; 

_  -  .  :  \  v-  :  :v  N.M.  B.  : 

Improvement  in  Geiger-Muller  tube  design. 

J.  L.  Lawson  and  A.  W.  Tyler  (Physical  Rev.,  1938, 

[ii],  53,  605). — The  use  of  a  Cu  wire  shield  to  counteract 
the  influence  of  external  light  and  charged  bodies  is 
described.  •  N.  M.  B. 

Circuit  for  use  with  Geiger-Muller  counters. 
E.  W.  Yetter  (Physical  Rev.,  1938,  [ii],  53,  612).— 
The  circuit  is  similar  to  that  of  Neher  and  of  Ruark 
(cf.  A.,  1938,  I,  277)  but  the  automatically  adjustable 
resistance  of  a  vac.  tube  is  used  in  series  rather  than 
in  parallel  with  the  ion  counter,  and  the  discharge  is 
cut  short  by  increasing  the  series  resistance  to  a  high 
val.  as  soon  as  the  counter  discharge  begins. 

N.  M.  B. 

Influence  of  vapours  on  the  spectral  sensitivity 
curve  of  photo-electric  counters.  R.  Audubkrt 
and  J.  Mattler  (Compt.  rend.,  1938,  206,  1005 — 
1007). — The  sensitivity  curve  of  counters  with  Pt,  Au, 
Ag,  CuO,  CdS,  and  A1  photocathodes  is  independent 
of  the  nature  of  the  gas  or  vapour  filling  the  counter. 
With  a  Cul  cathode,  EtOH  and  C0Me2  shift  the 
sensitivity  max.  from  2150  to  2350  A.,  probably  owing 
to  dissolution  of  I  in  the  surface  layer ;  in  I  vapour  the 
max.  is  at  2100  a.  A.  J.  E.  W. 

Theoretical  efficiency  of  cylindrical  ionisation 
chambers  when  used  for  determining  radon  by 
a-particle  counting.  J.  H.  J.  Poole  (Sci.  Proc. 
Roy.  Dublin  Soc.,  1938,  21,  609—614 ;  cf.  A.,  1938, 1, 
370).— Mathematical.  Since  the  range  of  a-particles 
varies  only  a  certain  proportion  of  them  will  produce 
sufficient  ions  to  cause  a  kick  on  the  oscillograph 
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record.  This  proportion  must  be  calc,  for  Rn, 
Ra-^4,  and  Ra-C'  and  corr.  for  decay  of  the  Rn 
before .  recording  begins.  Good  agreement  with 
experimental  results  is  obtained.  „  T.  H.  G. 

Transport  of  ions  in  fluid  moving  with  super¬ 
sonic  velocity.  V.  Volkovisky  (Compt.  rend., 
1038,  206,  1084 — 1086). — An  apparatus  for  measuring 
the  rate  of  diffusion  of  ions  in  a  high-velocity  air  blast 
is  described.  Its  applications  to  aerodynamic  prob¬ 
lems- arc  indicated.  .  •  H.  J.  E. 

f  '  '  f  r .  •  •  •  •  ^  t  f  ■ 

Experimental  investigation  of  the  second 
method  of  Drude.  I.  V.  I.  Kalinin  (Abh.  Staats- 
univ.  Saratov,  1938,  14,  48 — 53). — The  sensitivity  of 
the  method  is  higher  if  the  liquid,  the  dielectric  const, 
of  which  has  to  be  determined,  instead  of  being 
placed  in  a  condenser,  is  put  in  a  vessel  in  which 
two  wires  Connected  with  the  Lecher  wires  are  dipping. 

:  .  J.  J.  B. 

Apparatus  with  high  resolving  power  for 
cosmic  rays.  R,  Maze  (Ji  Phys.  Radium,  1938, 
[vii],  9,  162 — 168). — The  system  of  Neher  and  Harper 
(A.,  1936, 1084)  is  developed  to  give  increased  resolving 
power.  *  1  0.  D.  S.  ■ 

Indirect  observation  of  structural  changes  at 
high  temperatures  f  using  the  electron  micro¬ 
scope.  J.  P.  Selisski  (Zavod.  Lab.,  i938,  7,  114 — - 
115).— Transformation  of  a-  into  y-Fe,  or  the  reverse 
change,  may  be  followed  with  the  aid  of  an  electron 
microscope.  R.  T. 

Mass  spectrometer  with  improved  focussing 
properties.  W.  Bleakney  and  J.  A.  Hipple,  jun. 
< Physical  Rev.,  1938,  [ii],  53,  521— 529).— A  dis¬ 
cussion  of  the  use .  of  crossed  electric  and  magnetic 
fields  indicates  that  this  arrangement  has  perfect 
focussing  properties  depending  only  on  the  m/e  of 
the  ion  selected  and  not  on  the  velocity  or  direction  of 
the  charged  particles  r entering,  the  analyser*  The 
two  types  of  path  (curtate  and  prolate  cycloids), 
the  construction  of  the  projection  of  the  path  (a 
trochoid)  in  the  plane  perpendicular  to  the  magnetic 
field,  and  the  design  and  construction  of  apparatus  for 
the  two  types  of  path  are  discussed,  and  typical  mass- 
spectra  (for  C2H6)  are  sbtown.  .  N.  M.  B. 

Positive  ion  source  for  nuclear  research. 
J.  S.  Allen  (Rev.  Sci.  Instr.,  1938,  9,  160). — In  the 
.arrangement  described  the  distance  between  the  anode 
and  filament  is  short  to  ensure  easy  starting.  A  glass 
shield  confines  the  arc  to  a  small  region  near  the 
probe.  N.M.  B. 

Selenium  photo-cells  and  their  use.  W.  Beh- 
rf.ndt  (Z.  tech.  Phys.,  1938,  19,  92 — 97). — The 
characteristics  and  uses  of  a  no.  of  types  of  cell  are 
reviewed.  A.  J.  E.  W. 

Method  for  preparing  glass  electrodes.  M.  L. 
Nichols  and  J.  M.  Schempf  (Ind.  Eng.  Chem.  [Anal.], 
193S,  10,  286). — The  procedure  described  gives  a 
sensitive,  durable  electrode  which  can  be  used  with 
an  ordinary  galvanometer.  L.  S.  T. 

Vacuum-tight  seal  for  electrodes  with  high 
insulation.  R.  -  D.  Braditeld  (Canad.  J.  Res., 
1938,  16,  A,  76).  E.  S.  H. 


Cathode-ray  furnace  with  regulable  electrodes. 
F.  Trombe  (Bull.  Soc.  chim.,  1938,  [v],  5,  712 — 715  ; 
cf.  A.,  1934,  859). — The  discharge  tube  described 
comprises  a  Si02  bulb  in  which  the  A1  electrodes  are 
held  in  side  tubes  at  about  45°  to  one  another,  so  that 
two  beams  of  electrons  converge  on  a  W  anticathode. 
The  materials,  the  effect  of  electrons  on  which  it  is 
desired  to  investigate,  can  either  be  submitted  to 
direct  bombardment  in  a  shallow  dish  on  the  anti¬ 
cathode,  or  can  be  shielded  from  direct  bombardment 
by  enclosure  in  a  deeper  vessel.  J.  W.  S. 

Direct-reading  apparatus  for  measuring  mag¬ 
netic  fields.  R.  Servant  and  ;  B.  Tsai  (Compt. 
rend.,  1938,  206,  1172— 1174).— The  instrument  con¬ 
sists  of  a  coil  carrying  a  const. .  current,  rotating 
against  a  hairspring  about  an  axis  perpendicular  to 
the  magnetic  field ;  -  the  deflexion  of  the  coil  is  read 
with  a  suitable  pointer  and  j  scale.  Accuracy  to  1% 
is  claimed,  and  the  instrument  may  be  used  for  widely 
varying  field  strengths  by  adjustment  of  thp. current 
through  the  coil.  .  A.  J.  E.  W. 

Automatic  zero  burette.  P.  Reiss  (Bull.  Soc. 
chim.,  1938,  [v],  5,  569 — 571). — The  burette  is  pro¬ 
vided  with  a  tap  allowing  two-way  communication  to 
a  titration  flask  ' or  to  a  reservoir.  Air  enters  the 
reservoir  by  a  vertical  tube  bent  at  right  angles  under 
the  surface  of  liquid  at  a  suitable  level.  M.  R. 

High-vacuum  gas  analysis  apparatus. — See 
B.,  1938,  612. 

Apparatus  for  detection  of  gas  traces.  Hydro¬ 
gen  sulphide. — See  B.,  1938,  736. 

Compensational  polarographic  method.  J.  S. 
Lialikov  (Zavod.  Lab.,  1938,  7,  24 — 29). — A  com- 
perisational  method  is  described.  "  R.  T. 

Mercury  U-gauge.  A.  Zimmerli  ;  (Ind.  Eng. 
Chem.  [Anal.],  1938,  10,  283 — -284).— A  modification 
designed  to  overcome  the  disadvantages  of  the  usual 
U-shaped  Hg  manometer  for  measuring  moderately 
low  pressures  is  described.  L.  S.  T. 

Bottle-shaking  apparatus.  G.  W.  Smith  (Lid. 
Eng.  Chem.  [Anal.],  1938, 10,  282 — 283). — The  device 
consists  essentially  of  a  circular  platform  mounted  at 
an  angle  of  15°  on  a  vertical  motor-driven  shaft.  Six 
125-ml.  Erlenmeyer  flasks  are  shaken  at  a  time. 

L.  S.  T. 

Reciprocating  laboratory  shaker.  E .  R. 
Schwarz  and  L.  Shapiro  (Ind.  Eng.  Chem,,  1938, 10, 
281 — 282). — The  shaker  is  suitable  for  washing  fabrics. 
Air  is  quickly  displaced ;  wetting  is  complete  in  a  few 
sec.  and  washing  in  <15  min.  L.  S.  T. 

Simple  high-vacuum  release  valve.  R.  Jack- 
son  and  A.  G.  Quarrell  (J.  Sci.  Instr.,  1938,  15, 
208). — A  Schrader  tyre  valve  has  been  adapted  to 
admit  air  to  all-metal  vac.  apparatus.  J.  A.  D. 

Constant-pressure  valve.  K.  S.  Willson  (Ind. 
Eng.  Chem.  [AnaL],  1938,  10,  279 — 280). — The  valve 
described  permits  removal  of  gas  at  a  const,  pressure 
independent  of  the  back  pressure  on  the  exhaust  line. 
It  also  serves  as  a  safety  manometer  to  prevent 
excessive  pressure  in  a  system.  L.  S.  T. 

Pressure  regulator.  F.  Trombe  (Bull.  Soc. 
chim.,  1938,  [v],  5,  710 — 712).— A  regulator  designed 
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to  give  const,  pressure  reduction  as  a  gas  passes  from 
one  vessel  to  another  comprises  a  U-tube,  the  amount 
of  Hg  in  which  can  be  regulated,  one  side  of  which  is 
connected  to  each  vessel,-  A  float  on  the  Hg  in  the 
limb  connected  to  the  vessel  at  higher  pressure  serves 
to  close  a  connexion,  between  the  two  vessels  when 
the  pressure  difference  is  too  low,  ■  J.  W.S. 

Sensitive  manostat  for  low  gas  pressures. 
T.  Soller,  S.  Goldwasser,  and  R.  A.  Beebe  (J. 
Amer.  Chem.  Soc.,  1938,  60,  1265— 1266).— A  correc¬ 
tion.  The  photo-electric  relay  circuit  described  (A., 
1936,  1355)  should  include  a  grid  leak.  ,  E.  S.  H. 


Surface  viscosimetry:  W.  D.,  Harkins  and 
J.  G.  Kirkwood  (J.  Chem.  Physics,  1938,  6,  298).— 
A  reply  to  criticism  (cf.  Dervichian  and  Jo\y.  A.,.  1938, 
I,  135).  I  W.  R.  A, 


Separation  of  "gaseous  isotopes  by  diffusion. 
R.  Sheer  (J.  Chem.  Physics,  1938,  6,:  251 — 259). — 
The  isotopic  separation  factors  per  pump  in  a  set  of 
Hg  diffusion  pumps  have  been  determined  for  Br  in 
MeBr  (1-005),  C  in  CH4  (1-107),  0  in  02  (1-045),  O  in 
H20  (1*073),  Ne  (M98),  and  A  (1*164). ;  Theoretically 
derived  formulae  for  enrichment  are  discussed. 
Attempts  to  modify  the  pumps  and  increase  their 
efficiency  are  described.  W.  R.  A. 

V  . 

Crystal  model  construction.  K.  M.  Seymour 
(J.  Chem.  Educ.,  1938,  15,  192— 194).— The  con¬ 
struction  of  models  of  LiCl,  CaF2,  Cdl2,  etc.  from 
sponge  rubber  balls  and  oak  doweling  is  described. 

, ■  •  . ( •  L.  S.  T.  . 


Combination  funnel  support  and  burette 
clamp.  P.  S.  Chen  (J.  Chem,  Educ.,  1938,  15, 
190). — The  hand  screw  on  the  usual  type  of  clamp  is 
replaced  by  a  screw  with  a  ring  at  one  end. 

L.  S.  T. 


Determination  of  the  vapour  densities  of 
indigo  and  other  organic  compounds  by  means 
of  a  spoon  gauge,  C.  E.  Dent  and  R.  P.  Linstead 
(J.C.S.,  1938,  715 — 717),— The  pressures  exerted  by 
a  known  wt.  of  substance  completely  volatilised, in  a 
known  vol.  at  measured  temp,  have  been  measured. 
The  gauges  used  were  sensitive  to  pressure  differences 
of  1  mm.  Mol.  wts.  found  were  :  phthalimide  147*5 
(C8H502N  =  147),  indigo  257^:9  (C16Hl0O2N2  =  262), 
phthalonitrile  polymeride  396:£;25[(C8H4N2)3  =  384]. 

M.  R.  vi 

Water  as  a  reference  standard  for  ebullio- 
metry.  W.  Swientoslawski  and  E.  R.  Smith  (J. 
Res.  Nat.  Bur.  Stand.,  1938,  20,  549 — 553). — The 
properties  of  H20  are  discussed  with  reference  to  its 
suitability  as  a  primary  standard  for  comparative 
ebulliometric  measurements.  The  influence  of  small 
differences  in  isotopic  composition  are  shown  to  be 
negligible.  Equations  are  given  for  obtaining  the 
b.p.  of  H20  to  0*001°  at  any  pressure  between  660 
.and  860  mm.,  and  vice-versa.  D.  F.  R. 

Ultracentrifuge.  J.  W.  McBain  and  F.  A. 
Leyda  (Nature,  1938,  141,  913 — 914).- — The  ultra¬ 
centrifuge  designed  is  a  modification  of  the  air-driven 
spinning  top ;  this  procedure  dispenses  with  an  optical 
system,  and  depends  on  direct  analysis  by  a  suitable 
method  of  the  liquid  after  centrifuging.  Results 


obtained  with  the  apparatus  for  the  sedimentation 
const;  of  ovalbumin  agree  with  those  obtained  with 
the  Svedberg  apparatus. .  ..  ....  ,  L.  S.  T. 

'■  Methyl  methacrylate:  as  a  laboratory  tool. 
E.  Ci  Cole  (Science,  1938,  87,  396 — 398).— Uses  are 
described.  •  ;  L.  S.  T. 

Maintaining  transparency  in  glass  observ¬ 
ation  windows.  C.  W.  Ockelford  1  ( J.  Sci.  Iristr., 
1938,  15,  190 — 193). — Difficulties  experienced  ,  in 
measuring  the  optical  density  of  smoke  columns,  due 
to  deposits  from  the  smoke  settling  on  to  the  glass 
windows,  were  removed  by  maintaining  the  windows 
at  a  temp.  50°  >  that  of  the  smoke  column. 

J.  A.  D. 

Silvering  glass.  F.  E.  J,  Ockenden  (J.  Sci. 
Iiistr.,  1938,  15,  206 — 208). — Formula)  are  given  for 
the  two  components  of  a  silvering  mixture.  Cone. 
HN03  is  used  for  cleaning  the  articles  to  be  silvered ; 
NaOH  or  KOH  is  not  recommended.  ;  02  dissolved  in 
the  silvering  solutions  oxidises  the  final  deposit  if  not 
previously  removed  by  gentle  boiling  of  the  respective 
solutions  before  mixing.  Full  practical  detials  are 
given.  '  J.  A.  D. 

Distillation  apparatus  for  water  with  auto¬ 
matic  feed  and  removal  of  residue.  P.  Stabler 
(Chem.-Ztg.,  1938,  62,  369).  E.  C.  S. 

Aids  to  vacuum  distillation.  T.  S.  Gardner 
(J.  Chem.  Educ.,  1938,  15,  194). — A  sliver  of  glass 
fused  on  to  the  end  of  the  tube  leading  from  the 
distilling  flask  breaks  up  drops  of  liquid  that  would 
be  entrained  and  causes  their  return  to  the  flask.  A 
special  form  of  seal  prevents  breakage  of  the  con¬ 
denser  when  the  apparatus  is  disconnected. 

:  L.  S.  T. 

High- vacuum  fractional  distillation  without 
gravitational  reflux.  G.  von  Elbe  and  B.  B. 
Scott  (Ind.  Eng.  Chem.  [Anal.], .  1938,  10,  284 — 
286). — The  mixture  to  be  fractionated  is  placed  in  a 
long,  evacuated  glass  tube  along  which  a  temp, 
gradient  is  maintained  for  a  short  distance  by  a 
thermostat  system.  The  mixture  tends  toheeurriulate 

-  ■*»  i  r 

at  the  low- temp,  end  of  the  gradient  and;by  pulling 
the  tube  slowly  and  uniformly  through  the  gradient 
in  the  direction  towards  the  warm  end,  the  mixture  is 
made  to  distil  continuously  within  the  gradient  and 
to  separate  into  its  components.  The  method  is 
illustrated  by  the  separation  of  p-  and  m-xylene  in  a 
0  01 — 0*l-c.c.  sample.  L.  S.  T. 

Apparatus  for  vacuum  [fractional]  distillation. 
L.  Ramberg  (Svensk  Kem.  Tidskr.,  1938,  50,  107 — 
HI)-- A  receiver  in  which  losses  due  to  incomplete 
condensation  are  <2*5%  is  described.  M.  H.  M.  A. 

Appliance  for  precipitation  with  hydrogen 
sulphide,  and  for  detection  of  gases.  C.  N. 
Potschinok  (Ukrain.  Chem.  J.,  1938,  13,  86 — 90). 

R.  T. 

Carbon  monoxide  indicators. — See  B.,  1938,  736. 

[Laboratory]  experiments  dealing  with  rates 
of  dissolution  [of  sodium  chloride].  G.  W. 
Gleeson  (J.  Chem.  Educ.,  1938,  15,  187 — 190). 

L.  S.  T. 
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Geochemistry. 


Geochemical  data  for  the  origin  of  the  Meli¬ 
topol  natural  gas  reservoirs.  J.  V.  Gretschni 
(Ukrain.  Chem.  J.,  1938,  13,  91— 104). — The  origin 
of  the  deposits  is  discussed.  ■  R.  T. 

Analysis  of  the  Royal  Spring  at  Kostrivnica. 
S.  MniOLid  (Bull.  Soo.  Chim.  Yougoslav.,  1937,  8, 
1  S3 — 192).— Analytical  data  are  recorded.  ;  R.  T, : 

Decompositions  in  shallower  waters  of  a  lake 
in  summer  and  the  supply  of  oxygen  from  the 
atmosphere .  K.  Stjgawara  (Proc.  Imp.  Acad. 
Tokyo,  1938,  14,  57 — 60). — In  warm,  shallow  H20, 
decomp,  is  more  rapid  than  assimilation  of  02  and 
leads  to  reduction  of  02  content.  E.  S.  H. 

Ecology  of  the  Tamar  estuary.  III.  Salinity 
and  temperature  conditions  in  the  lower  estuary. 
A.  Milne  (J.  Marine  Biol.  Assoc.,  1938,  22,  529 — 542). 
— Salinity  and  temp,  conditions  were  studied  at 
various  points  in  the  estuary  in  relation  to  time  of 
year  and  state  of  tide.  On  a  rising  tide  the  more 
saline  H20  bulges  up  towards  the  surface.  On  a 
falling  tide  the  fresher  H20  bulges  .  downwards. 
Bottom-living  organisms  experience  smallest  salinity 
range  near  high-H20  mark  and  greatest  at  Jow-H20 
mark.  At  high-H20  mark  the  variation  is  in  the 
higher  part  of  the  '  salinity  ■  range.  >  The  period  of 
fluctuating  salinity  is  shorter  in  the  upper  part  of  the 
inter- tidal  zone.  Organisms  thus  meet  with  more 
favourable  salinity  conditions  the  higher  they  live  in 
the  in  ter- tidal  zone.  In  the  surface  H20  the  average 
salinity  decreases  up-river  but  the  range  of  variation 
increases.  \  A.  D.  H. 

Re-examination  of  cliftonite.  M.  H.  Hey  , (Min. 
Mag.,  1938,  25,  81). — An  X-ray  photograph  of  a  small 
cube  of  graphite  from  the  Youndegin  siderite  shows 
it  to  be  an  oriented  pseudomorph  [after  diamond?] 
with  the  c-axes  o  graphite  parallel  to  the  three  [001] 
axes  of  the  cube.  L.  J.  S. 

i  •  '  •  *  •  i  ’  . 

Hornblendes  from  the  Glen  Tilt  complex, 
Perthshire.  W.  A.  Deer  (Min.  Mag. ,  1938,  25, 
56- — 74). — Detailed  chemical  analyses  with  optical 
data  are  given  of  9  hornblendes  from  the  various  basic 
rocks  of  the  complex.  Formulae  are  deduced  and 
the  results  plotted.  A  relationship  is  shown  between 
the  Si02  content  of  the  hornblendes  and  that  of  the 
rocks  in  which  they  are  contained.  The  green  and 
brown  colours  of  hornblendes  are  discussed  in  relation 
to  the  Fe203 :  FeO  ratio  and  the  presence  of  Ti02 
or  Ti203.  .  L.  J.  S. 

Russellite,  a  new  British  mineral.  M.  H.  Hey 
and  F.  A.  Bannister  (IVIin.  Mag.,  1938,  25,  41 — 
55).— The  mineral  was  found  sparingly  as  yellow 
pellets  in  the  concentrates  of  W  ore  at  Castle-an- 
Dinas  mine,  Cornwall.  Micro -ana lyses  agree  approx, 
with  Bi2033W 03 ;  p  7*  1 S— 7-43 .  -  X-Ray  photographs 
show  it  to  be  tetragonal,  with  space-group  D l*  or 


Z>U !  and  cell  size  a  5*42,  a  11*3  a.  Artificially  pre¬ 
pared  material  with  the  approx,  composition 
Bi203,2W03,  p  7*97—8*12,  is  also  tetragonal  with  a 
similar  structure.  It  is  suggested  that  these  are 
mixed  crystals  (Bi2,W)03,  rather  than  Bi  tungstates. 
.An  appendix  by  A:  Russell  describes  the  mode  of 

occurrence  and  associated  minerals.  <  L.  J.  S. 

■  »  •• 

Molybdenite-bearing  pegmatites  and  granites 
from  West  Tatra.  L.  Chrobak  (Bull.  Acad. 
Polonaise,  1938,  A,  120 — 125).— Mineral  content,  and 
petrological  structure,  texture,  and  origin  are  described, 
with  chemical  analyses  by  X-ray  methods.  The 
MoS2,  hitherto  unknown  in  this  region,  contains  small 
amounts  of  Cl,  Fe,  Ba,  Ca,  K,  Cu,  Pb,  and  Bi.  It 
occurs '  with  muscovite  and  quartz  in  idiomorphic 
hexagonal  plates,,  in  thin  ledges  in  felspar,  or  em¬ 
bedded  in.  limonite.  Halos  in  biotite  are  due  to 
a-rays  of  range  20  and  33  g..  derived  from  Rn  and  Ra-F, 
and  Ra-C/?  respectively.  I.  McA. 

Metamorphosis  of  amphibolitic  rocks  from 
Tatra.  S.  Kreutz  (Bull.  Acad.  Polonaise,  1938,  A, 
116 — 119).— Petrological  characteristics  are  described. 
Chemical  and  mineralogi cal  analyses,  with  photo¬ 
micrographs,  indicate  the  nature'  of  the  metamor¬ 
phosis  (which  includes  pleochroic  halos  of  radioactive 
origin)  due  chiefly  to  tectonic  movement.  I.  McA. 

Sulphide  silver  minerals— their  pyrosynthesis 
and  their  identification  by  selective  iridescent 
filming.  A.  M.  Gaudin  arid  D.  W.  McGlashan 
(Econ.  Geol.,  193S,  33,  143 — 193). — Argentite,  proii- 
stite,  smithite,  pyrargyrite,  miargyrite,  matildite, 
and  strom eyerite  have  been  synthesised  by  heating 
_the  appropriate  elements  in  an  Fe  bomb  at  temp, 
up  to  800°.  ■  Four  other  Ag  compounds  synthesised 
are  :probably  identical  with  pearcite,  stephanite, 
polybasite,  and  tapalite.  The  phases  obtained  have 
been  differentiated  by  selective  iridescent  filming 
with  a  solution  composed  of  one  vol.  of  2%  I-MeOH 
•  solution  and  one  of  concl  H2S04.  Other  sulphides 
synthesised  include  chalcocite,  covellite,  famatinite. 
tetrahedrite,  chalcostibite,  stibnite,  galena,  enargite, 
and  bismuthinite.  Phase  diagrams  of  the  systems 
Ag-As-S,  Ag-Sb-S,  Ag-Bi-S,  and  Ag-Cu-Sb-S,  all 
\yith  excess  of  S,  .are  reproduced  and  discussed,  and 
photo-micrographs  of  the  phases  are  given'  Correc¬ 
tions  in  the  accepted  formulae  for  some  of  the  minerals 
are  proposed.  4  Colours  obtained  with  the  filming 
solution  and  the  various  sulphides  are  tabulated,  and 
provide  a  key  for  their  identification.  L.  S.  T. 

Bauxites.  Z.  N.  Nemova  (Trans.  Petrograph. 
Inst.  Acad.  Sci.  U.R.S.S.,  1934,  6,  485 — 489). — 
Analyses  are  recorded.  Ch.  Abs.  (jp) 

Chemical  characterisation  of  Tauz  marl.  I.  0. 
Alexandrov  (Ukrain.  Chem.  J.,  1938, 13,  80 — 85). — 
Analytical  data  are  recorded.  R.  T. 
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Axiality  of  light  emission  of  the  hydrogen 
atom  in  the  electric  field.  J.  Stark,  It.  Ritscicl, 
and  H.  Verleger  (Physikal.  Z.,  193S,  39, 503 — 517).— 
The  intensity  ratio  of  the  components  of  the  H  lines 
in  positive  rays  under  the  action  of  an  electric  field 
has  been  investigated  under  various  conditions. 
With  the  exception  of  the  ±2  components  of  Ha 
and  Ho  the  long-wave  components  are  more  intense 
than  the  short-wave  when  the  applied  field  is  in  the 
same  direction  as  the  positive  rays.  This  dissjma- 
metry  is  reversed  if  the  directions  of  the  field  and 
positive  rays  are  opposite.  The  pressure  of  gas  alters 
the  degree  of  dissymmetry,  and  in  the  case  of  opposite 
directions  of  field  and  rays  the  dissymmetry  decreases 
with  decreasing  pressure.  In  the  case  of  light 
emitted  when  positive  raj^s  pass  from  a  space  where 
the  gas  pressure  is  about  5  mm.  to  one  where  it  is 
very  low,  the  intensity  ratios  are  much  smaller,  and 
the  dissymmetry  is  not  reversed  if  the  directions  of 
field  and  rays  are  opposite.  The  effect  in  a  transverse 
field  has  also  been  investigated.  The  polarisation 
of  Ha  is  determined  under  various  conditions  in 
both  the  longitudinal  and  transverse  fields. 

A.  J.  M. 

Light  emission  and  ionisation  of  the  moving 
state  of  hydrogen  atoms  in  strong  electric  fields. 
J.  Stark  and  R.  Ritschl  (Phj^sikal.  Z.,  1938,  39, 
517 — 522). — It  is  shown  that  ionisation  by  collision 
is  rendered  more  easy  under  the  action  of  an  external 
electric  field  in  the  case  of  the  anodic  moving  state  of 
the  H  atom  than  for  the  cathodic  state.  The  electric 
field  is  not  directly  responsible  for  the  effect. 

A.  J.  M. 

Detection  of  negative  dispersion  in  electrically 
excited  helium.  M.  Kruse  (Z.  Physik,  1938,  109, 
312 — 331). — Negative  dispersion  in  electrically 
excited  He  was  detected  by  the  “  hook  ”  interference 
method  of  Roshdestvenski,  at  several  XX  correspond¬ 
ing  with  2 s2S  and  2 p^P  transitions  of  the  He  triplet 
system.  A  light  source  emitting  a  continuous 
spectrum  in  the  region  of  3889  a.  is  described.  From 
the  results,  the  approx,  increase  in  packing  no.  for 
the  states  of  the  He  mol.  is  calc.  H.  C.  G. 

Spectrum  of  N2  and  CO  in  Lyman  region. 
V.  M.  T s ciiuua'n o v ski  and  S.  I.  Gasstlevitscii 
(Physikal.  Z.  Sovietunion,  1937,  12,  83 — 88). — Im¬ 
provements  in  the  technique  of  exploring  the  Lyman 
region  have  enabled  the  resolving  power  to  be  increased 
to  40,000.  Preliminary  X  vals.  for  27  band  heads  of 
the  CO  mol.  are  given,  and  the  mol.  spectrum  of  N2  is 
discussed.  J.  A.  D. 

Formation  and  excitation  of  molecule  ions  in 
active  nitrogen.  U.  Stille  (Z.  Physik,  1938,  109, 


491 — 502). — A  new  theory'  of  the  excitation  of 
negative  bands  in  active  N  (due  to  Kaplan)  is 
discussed.  L.  G.  G. 

Atmospheric  sodium.  J.  Caban  nes,  J.  Dufay, 
and  J.  Gauzit  (Compt.  rend.,  1938,  206,  1525 — 
1528;  cf.  A.,  1938,  I,  285). — Previous  observations 
are  reviewed  and  discussed.  The  luminescent  layer 
is  ~130  km.  above  the  earth’s  surface,  the  intensity 
of  the  DxD2  doublet  corresponding  with  2  x  10 11 
2P  ->  2S  transitions  per  sec.  per  cu.  m.  The  lumines¬ 
cence  is  attributed  to  cosmic  dusts  or  meteorites,  which 
may  account  for  the  deposition  of  2*5  X  10 7  atoms  of 
Na  per  sec.  per  sq.  m.  of  the  earth’s  surface.  This  is 
in  agreement  with  the  appearance  of  meteorites  at  an 
altitude  of  ~130  km.  The  possibility  of  attributing 
certain  lines  in  the  night  sky  spectrum  to  Ca  and  Al, 
wfhich  may  also  have  meteoric  origin,  is  suggested. 

A.  J.  E.  W. 

Polarisation  of  the  resonance  radiation  of  Na^ 
vapour.  P.  Pringsheim  (Phj^sica,  1938,  5,  489 — 
494). — Observations  on  a  singlet  and  a  doublet  series 
in  the  Na  resonance  spectrum,  excited  at  320°  by 
light  from  a  Cd  arc,  show7  that  the  lines  in  these  series 
are  40%  and  12%  polarised,  respectively,  in  fair 
agreement  with  theory.  Addition  of  He  reduces  the 
degree  of  polarisation  in  each  case,  and  causes  emission 
of  unpolarised  D  lines,  A.  J.  E.  W. 

Revision  of  All  terms.  R.  Schmid,  L/Gero, 
K.  Lorinczi,  and  G.  Netj  (Nature,  1938, 141,  1017). — 
The  seven  Al  I  lines  (data  given)  obtained  in  spectro¬ 
grams  of  an  interrupted  Al  arc  arc  due  to  a  4P  4P 
transition  and  not  to  a  2D-2P  transition  (A.,  1929, 
1206).  The  term-val.  of  3s3p2  2D  must  be  dropped. 

L.  S.  T. 

Zeeman  effect  in  an  anomalous  series  of  argon. 
P.  Jacqutnot  (Compt.  rend.,  1938,  206,  1635 — 1638). 
— Measurements  on  lines  in  the  j)5ns  series  are 
recorded.  The  results  are  not  in  agreement  with 
Houston’s  theory'  (A.,  1929,  480).  A.  J.  E.  W. 

Low  terms  in  Co  vi.  I.  S.  Bowen  (Physical  Rev., 
1938,  [ii],  53,  889—890;  cf.  A.,  1938,  I,  53).— Full 
data  and  classifications  for  about  100  lines  and  44 
term  vals.  are  tabulated.  N.  M.  B. 

Quadrupole  moment  of  fJKr  and  ^JXe  and 
mechanical  moment  of  |jjKr.  H.  Korsching  (Z. 
Physik,  1938,  109,  349 — 357). — From  measurements 
on  the  Kr  I  and  the  Xe  I  lines  in  the  near  infra-red  the 
quadrupole  moments  of  a|Kr  and  ^Xe  are  0*04  x 
lO^4  and  <0*03  X  KP24  cm.3,  respectively.  The 
mechanical  moment  of  ?p£r  =  9/2.  These  results  are 
included  in  a  table  of  all  known  quadrupole  moments 
to  date.  L.  G.  G. 
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Absorption  bands  of  rubidium  and  caesium  in 
tbe  presence  of  foreign  gases.  N.  T.  Ze  and  C. 
Siiang-Yi  (J.  Pliys.  Radium,  1938,  [vii],  9,  169 — 
170). — In  the  presence  of  He,  Ne,  A,  N2,  and  H2 
narrow  and  diffuse  absorption  bands  appear  on  the 
short- X  side  of  the  second  member  of  the  principal 
series  of  Rb  and  Cs.  The  position  and  magnitude  of 
the  band  depend  on  the  gas  employed.  The  breadth 
of  these  bands  increases  in  the  order  Ne,  N2,  He,  H2, 
and  for  the  same  gas  is  greater  for  Rb  than  for  Cs. 
The  intensity  of  the  band  increases  with  concn.  of 
alkali  and  of  gas.  W.  R.  A. 

Theory  of  tbe  forbidden  mercury  line  2655*8  a. 
(63P0 — 6XS0).  W.  Opechowski  (Z.  Physik,  1938, 
109,  485—490). — The  intensity  ratios  of  the  com¬ 
ponents  of  the  hypcrfinc  structure  of  this  line,  and 
the  ratio  of  their  total  intensity  to  that  of  the  reson¬ 
ance  line  2537  a.,  are  evaluated.  The  derived  results 
are  in  agreement  with  the  conception  of  interaction 
between  the  electron  envelope  and  the  nuclear 
magnetic  moment.  L.  G.  G. 

Effect  of  oxides  and  impurities  on  metallic  arc 
reignition.  J.  D.  Cobine  (Physical  Rev.,  193S,  [ii], 
53,  911). — Experiments  on  Cu  cathodes  confirm  the 
conclusions  of  Suits  (cf.  A.,  1938,  I,  293)  on  the 
necessity  of  oxide  on  the  cathode  to  establish  a  stable 
arc.  N.  INI.  B. 

Metallic  spectra  obtained  using  shattering 
explosives.  A.  Miciiel-L£vy  and  H.  Muraour 
(Compt.  rend.,  1938,  206,  1566 — 156S;  cf.  A.,  1937, 
I,  250). — The  spectrum  ,of  the  flash  accompanying 
detonation  of  a  C(N02)4~PhMo  mixture  in  a  cavity  in  a 
metal  block  contains  arc  lines  and  occasionally  a  few 
weak  spark  lines  of  the  metal.  Many  absorption  lines, 
generally  of  the  non-ionised  metal,  are  also  observed 
in  the  continuum.  A.  J.  E.  W. 

Stark  effect  on  multiple  lines.  W.  Lociite- 
Holtgreven  (Z.  Physik,  193S,  109,  358 — 373). — 
Tables  are  given  for  the  relative  term  displacements 
of  the  Stark  effect  components  of  multiple  lines  up  to 
septets ;  intensities  and  polarisation  of  the  com¬ 
ponents  arc  also  given.  L.  G.  G. 

Atomic  lines  in  the  spectrum  of  Antares. 
D.  N.  Davis  (Astrophys.  J.,  1938,  87,  335—351).— 
Evidence  for  the  presence  of  H,  Na,  Mg,  Al,  Si,  Ca, 
Ca+,  Sc,  Sc-,  Ti,  TP,  V,  V+,  Or,  GV,  Mn,  Fc,  Fch,  Co, 
Ni,  Cu,  Zn,  Sr,  SP,  Yt,  Yrt+,  Zr,  Zrf,  Ru,  Ba+,  La+, 
Ce+,  Prf,  Nd+,  Sm-,  EtP,  Gd+,  and  Dy*  from  at. 
lines  has  been  obtained.  Line  counts  and  max. 
intensities  are  summarised.  Mol.  data  established 
the  presence  of  B,  C,  N,  0,  and  F.  H  lines  are 
excessively  strong,  and  Yt  lines  strong.  The  unusual 
strength  of  the  Ca  %  Ba  %  and  Sr  f  lines  must  be  due 
largely  to  the  low  surface  gravity  and  the  great  extent 
of  the  atm.  of  Antares.  L.  S.  T. 

Compton  scattering  of  radiation  within  a  star. 
A.  B.  Seyerni  (Compt.  rend.  Acad.  Sci.  U.R.S.S., 
1938,  19,  45 — 18). — Mathematical.  The  influence 
of  Compton  scattering  on  the  total  opacity  of  stellar 
matter  is  examined.  N.  M.  B. 

Experimental  verification  of  the  quantum 
mechanical  dispersion  theory  by  reflexion  and 
diffuse  scattering  of  X-rays  from  zinc.  W.  A. 


Bruce  (Physical  Rev.,  193S,  [ii],  53,  802 — 806). — 
The  F  vals.  obtained  in  the  powder  crystal  experi¬ 
ments  of  various  investigators,  when  corr.  by  the  temp, 
factor  given  by  experiments  on  diffuse  scattering,  can 
be  used  to  verify  Honl’s  formula  for  the  X-ray 
scattering  power  of  an  atom  for  XX  near  the  absorption 
edge.  All  existing  data  on  the  at.  structure  factor  (/) 
vals.  of  Zn  are  in  good  agreement  when  corr.  by  the 
temp,  factor  and  the  Honl  A/.  Full  data  arc  tabul¬ 
ated.  A  set  of  /  vals.  for  Zn  shows  that  there  is 
electron  distortion,  and  evidence  is  given  that  the 
distortion  of  the  electron  atm.  extends  deeper  into  the 
atom  than  the  valency  electrons.  N.  M.  B. 

Laws  governing  the  glowing  anodic  envelope 
and  their  relation  to  those  for  the  striated  posi¬ 
tive  column  in  hydrogen  and  nitrogen.  A. 
Gunther-Sciiulze,  W.  Bar,  and  H.  Betz  (Z.  Physik, 
1938,  109,  293 — 309). — The  glowing  anodic  envelope 
is  formed  in  H2  under  sharply  defined  discharge  con¬ 
ditions,  and  takes  the  form  of  concentric  rings  or 
figures  consisting  of  patches  of  great  luminosity. 
The  relation  between  these  figures,  c.d.,  and  gas 
pressure  has  been  measured  and  the  phenomenon  is 
explained  in  terms  of  the  min.  discharge  voltage 
principle.  These  theoretical  considerations  led  to 
the  experimental  production  of  the  phenomenon  in 
N2.  The  relation  between  the  anodic  glow  and  the 
striations  of  the  positive  column  is  discussed. 

H.  C.  G. 

Mode  of  operation  of  the  hollow  cathode .  A. 
Lompe  (Z.  Physik,  1938,  109,  310— 311).— The 
relationship  between  curvature  of  the  cathode  surface, 
cathode  voltage,  c.d.,  and  gas  pressure  is  discussed. 

H.  C.  G. 

Simple  relation  in  the  glow  discharge. .  Y. 
Kasiwagi  (Sci.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo, 
1938,  34,  461 — 176). — From  photographs  of  the 
steady  discharge  in  N2  at  0*1 — 0*5  mm.  Hg  p  in  a 
cylindrical  tube,  with  various  electrodes  (121  combin¬ 
ations  of  11  metals)  and  terminal  voltages  (F),  the 
relation  BJc 2  —  V  —  nu  —  F0  has  been  established, 
where  n  is  the  no.  of  strisc,  u  the  ionisation  potential 
(16  v.),  and  k  the  distance  from  cathode  to  vertex  of 
positive  column.  The  const.  B  varies  with  p  and  tube 
diameter.  The  const.  F0,  dependent  only  on  the 
electrode  metals,  =  Vc  +  V A  +  const.,  where  Vc  and 
Ya  are  interpreted  as  the  normal  fall  in  cathode  and 
anode  potentials,  respectively.  Vals.  of  Vc  are  partly 
confirmed  by  Rottgardt’s  data.  I.  McA. 

Theoretical  determination  of  Townsend  co¬ 
efficient.  S.  Mo R alev  (Physikal  Z.  Sovietunion, 
1937,  12,  S9 — 104). — The  cocfis.  of  vol.  ionisation  are 
calc,  theoretically  for  pure  gases  and  for  gas  mixtures, 
taking  into  account  elastic  and  inelastic  collision 
processes  etc.  The  ionisation  coeff.  can  be  repre¬ 
sented  by  a  =s  $[(E  fp)tK]  where  E  is  the  field  strength, 
p  the  pressure,  and  K  the  energy  losses  of  the  electrons. 
The  variation  of  a  with  the  concn.  of  A  in  the  mixtures 
A“N2,  A-Hg,  and  A-Hg-N2  has  been  determined. 

J.  A.  D. 

Photo-electric  properties  of  evaporated  bis¬ 
muth  films.  A.  H.  Weber  (Physical  Rev.,  1938, 
[ii],  53,  S95 — 899). — Investigations  by  Du  Bridge’s 
method  (cf.  A.,  1932,  209)  of  Bi  films  deposited  on 
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glass  by  evaporation  in  vac.  show  that  the  photo¬ 
electric  emission  and  threshold  X  increase  with  film 
thickness  to  a  limiting  val.  Good  agreement  with 
theory  is  obtained  for  the  temp,  range  —53' 8°  to 
24*4°,  but  not  for  higher  temp.  The  measured  max. 
threshold  X  was  between  2504  and  2600  a.,  and  the 
min.  val.  corresponding  with  a  glass  surface  thinly 
spattered  with  Bi  was  between  2443  and  2506  A. 
Exposure  to  possible  gas  contamination  showed  little 
effect.  N.  M.  B. 

Evaporation  of  atoms,  ions,  and  electrons  from 
tungsten.  A.  L.  Reiman  n  (Phil.  Mag.,  1938,  [vii], 
25,  834 — 848). — Data  are  recorded.  The  present 
theory  of  positive-ion  emission  is  regarded  as  being 
too  simple.  A  variable  surface  factor,  which  has  an 
important  effect  on  ion  emission  without  affecting 
appreciably  electron  emission  or  evaporation,  should 
be  taken  into  account.  H.  J.  E. 

Relation  between  contact  potential  and  work 
of  escape.  W.  Heinze  (Z.  Physik,  1938,  109, 
459 — 471). — The  contact  potentials  of  W  and  Ta  in 
vac.  were  measured  and  data  compared  with  the 
work  of  electron  escape  derived  from  the  emission 
equation.  Results  are  in  agreement  with  the  theory 
that  the  contact  potential  of  two  conductors  in  vac.  — 
difference  between  their  works  of  electron  escape. 

L.  G.  G. 

Theory  of  spiral  orbits  of  the  electron  in  a 
coulomb  field.  J.  Frenkel  and  J.  Rojanski 
(Physikal.  Z.  Sovietunion,  1938,  13,  181—197).— 
Mathematical.  O.  D.  S. 

Conception  of  the  corpuscle.  Application  to 
heavy  electrons.  J.  L.  Destouciies  (Compt.  rend., 
1938,  206,  1281 — 1284). — The  definition  of  a  corpuscle 
and  the  nature  of  the  heavy  electron  are  discussed. 

A.  J.  E.  W. 

Process  of  discharge  and  ionic  efficiency  in  the 
positive-ray  discharge.  C.  Hailer  (Naturwiss., 
1938,  26,  382  ;  cf.  A.,  1938, 1,  222).— Further  reference 
is  made  to  the  positive-ray  tube  as  a  source  of  ions 
for  at.  transmutation  experiments.  A.  J.  M. 

Low-temperature  thermal  source  of  Li  ions. 
H.  Ltj  (Physical  Rev.,  1938,  [ii],  53,  845—846).— 
At  temp,  as  low  as  700°  amblygonite,  LiAl(F,0H)P04, 
emits  Li  ions,  the  current  obtained  being  >10  times 
that  from  spodumene  at  1000°.  The  time-current 
curve  shows  resolution  of  the  7Li  and  cLi  isotopes,  and 
the  emission  reaches  a  max.  after  about  6  hr. 

N.  M.  B. 

Direct  evidence  for  the  N2H^  ion  in  the  dis¬ 
charge  reaction  between  N2  and  H2.  G.  C. 
Eltenton  (Nature,  1938,  141,  975 — 976). — Examin¬ 
ation  by  means  of  a  mass  spectrograph  shows  that 
N2H+  is  produced  abundantly  when  a  mixture  of 
N2  -f  H2  is  bombarded  with  electrons.  N2H"  appears 
to  owe  its  origin  to  N>  and  not  to  H2+,  and  the 
reaction  commences  at  the  ionisation  potential  of  N2. 
The  formation  of  X2Kr  is  only  the  first  stage  in  the 
production  of  NH3.  The  probability  of  its  formation 
is  >  that  of  H3+.  L.  S.  T. 

.  Formation  of  negative  ions  at  surfaces.  F.  L. 
Arnot  and  C.  Beckett  (Nature,  1938,  141,  1011 — 
1012;  cf.  A.,  1938,  I,  4,  274,  337). — The  negative  ion 


emitted  from  a  metal  surface  by  bombardment  with 
positive  ions  need  not  necessarily  be  of  the  same 
element  as  the  bombarding  ion.  Five  peaks  (mass 
nos.  approx.  16,  24,  32,  37,  and  44)  of  light  negative 
ions  are  obtained  by  the  mass  spectrograph  when  the 
electrodes  are  bombarded  by  positive  ions  of  A,  N, 
or  Hg,  and  the  negative  ion  curves  produced  by  each 
type  of  positive  ion  are  practically  identical.  No 
negative  ions  of  N  are  formed.  After  treatment  of 
the  electrode  surfaces  with  02,  bombardment  by 
positive  ions  of  Hg  produces  O-  and  02~.  The  peaks 
reported  above  probably  arise  in  a  similar  way  from 
other  gases  and  vapours  either  occluded  in  the  metal 
or  adsorbed  on  its  surface.  L.  S.  T. 

Improvement  of  resolving  power  of  mass 
spectrographs.  R.  Herzog  and  Y.  Hatjk  (Physi¬ 
kal.  Z.,  1938,  39,  463 — 466). — The  resolving  power  of 
mass  spectrographs  can  be  improved  by  substituting 
for  the  slit  a  diminished  image  of  a  slit.  This  can  be 
done  by  means  of  a  small  radial  electric  field  applied 
before  the  usual  electric  field  of  the  spectrograph. 
The  new  conditions  for  double  focussing  are  given,  and 
an  expression  for  the  resolving  power  is  deduced.  Tho 
advantages  and  disadvantages  of  the  method  are 
discussed.  A.  J.  M, 

At.  wt.  of  potassium  from  sunflower  seed 
hulls.— See  A.,  1938,  III,  631. 

Range  of  occurrence  of  stable  isotopes.  H. 
Brown  (Physical  Rev.,  1938,  [ii],  53,  846). — Regular¬ 
ities  in  tho  A-2ZtZ  (Harkins)  diagram  are  discussed, 
and  23  stable  undiscovered  isotopes  are  predicted. 

N.  M.  B. 

Relation  between  atomic  number  and  isotopic 
number  for  stable  isotopes.  G.  E.  Gibson  and 
H.  Brow  (Physical  Rev.,  1938,  [ii],  53,  846;  cf. 
preceding  abstract). — Curves  for  A~2ZtZ  for  all 
stable  isotopes  and  for  all  odd  and  oven  vals.  of  tho 
isotopic  no.  amplify  the  regularities  previously 
discussed.  N.  M.  B. 

Quantum  reactions  in  the  biological  action  of 
rays.  K.  Sommermeyer  (Z.  Physik,  1938,  109, 
332 — 340). — The  definition  of  collision  no.  and  its 
relation  to  X  and  half  dose  val,  in  biological  radiation 
reactions  are  considered  theoretically.  H.  C.  G. 

Preliminary  measurements  of  the  heat  pro¬ 
duced  by  the  internal  deformation  of  a  block  of 
lead  influenced  by  its  own  weight.  W.  Swiento- 
slawski,  L.  Keffler,  and  J.  Salcewicz  (Bull. 
Acad.  Polonaise,  1937,  A,  546 — 554;  cf.  A.,  1932, 
137  ;  1934,  623,  748,  938 ;  1937,  I,  478).— The  micro- 
calorimetry  of  long-lasting  processes  (e.g.,  radiology) 
is  discussed,  with  special  reference  to  the  spontaneous 
heat  produced  in  a  suspended  block  of  Pb  due  to  its 
deformation  over  20  days.  I.  Me  A. 

Electric  effluvium,  atmospheric  aerosol,  and 
the  measurement  of  the  radioactivity  of  the 
atmosphere.  G.  Aliverii  (Nuovo  Cim.,  1938,  15, 
(30 — 07). — The  method  of  measuring  atm.  radioactivity 
previously  described  (A.,  1932,  926)  is  discussed 
further.  O.  J.  W. 

Internal  conversion  of  electrons  of  actinon. 
W.  E.  Bennett  (Proc.  Camb.  Phil.  Soc.,  1938,  34, 
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282 — 289). — The  energies  of  the  secondary  P-rays 
arising  from  actinon  by  internal  conversion  have  been 
measured  by  the  cloud  chamber  method.  The 
internal  conversion  coeffs.  were  in  agreement  with  the 
previous  experimental  vals.  Tracks  of  Auger  elec¬ 
trons  associated  with  the  secondary  electrons  were 
found.  E.  J.  L. 

Formation  of  positron-electron  pairs  by  y- 
radiation.  K.  Zuber  (Helv.  Phys.  Acta,  1938,  11, 
207—218;  cf.  A.,  1937,  I,  437).— The  formation  of 
positron-electron  pairs  in  A  by  means  of  y-rays  from 
radio-Th  has  been  studied  using  an  automatic  Wilson 
chamber.  Pairs  probably  due  to  y-radiation  of 
energies  1-7 — 2*1  and  3-0 — 3*4  M.e.v.  are  observed, 
the  latter  corresponding  with  9  quanta  per  100 
quanta  of  2*62  M.e.v.  The  mean  energy  difference 
between  the  positrons  and  electrons,  and  the  distribu¬ 
tion  of  the  angles  between  the  y-rays  and  the  electron 
and  positron  trajectories,  are  in  accord  with  the 
Bethe-Heitler  theory  (A.,  1934,  1150). 

A.  J.  E.  W. 

Angular  distribution  of  pairs  in  krypton. 
L.  Y.  Groschev  and  I.  M.  Frank  (Compt.  rend.  Acad. 
Sci.  U.R.S.S.,  1938,  19,  49 — 54). — The  angular  dis¬ 
tribution  of  pair  components  was  investigated  by 
stereocomparator  determinations  of  the  spatial 
position  of  the  vertex  of  the  pair,  of  one  point  on  the 
electron  track,  and  of  one  on  the  positron  track. 
Results  are  tabulated  and  discussed.  N.  M.  B. 

Efficiency  of  neutron  production  by  deuterium 
canal-rays.  W.  de  Groot  and  F.  M.  Penning 
(Physica,  193S,  5,  512 — 519). — The  effective  cross- 
Bections,  a,  for  D,  Li,  Be,  and  C,  as  a  function  of  the 
velocity  v  of  impinging  deuterons,  are  derived,  using 
previous  experimental  data  (A.,  1937,  I,  438).  It  is 
found  that  a  oc  r^e^,  where  0  >  m  >  *—  2  and  y  = 
2tt2Zc/137i?  (z  being  the  no.  of  unit  charges  on  bom¬ 
barding  particles  of  mass  Z ).  Using  this  formula  the 
neutron  yields  have  been  extrapolated  to  lower 
deuteron  energies.  Other  published  results  are  in 
agreement  with  the  formula  if  m  =  —  1. 

A.  J.  E.  W. 

Elastic  and  inelastic  scattering  of  fast  neutrons. 
D.  C.  Grahame  and  G.  T.  Seaboro  (Physical  Rev., 
1938,  [ii],  53,  795 — SOI). — Cross- sections  for  the 
combined  processes  of  absorption  and  inelastic 
scattering  of  fast  neutrons  Q>4*5  and  ^>7  M.e.v.), 
measured  for  a  no.  of  elements  by  the  use  of  absorbing 
cylinders  and  A1  or  Fe  detectors,  show  a  smooth 
increase  with  increasing  at.  no.  For  neutrons  of 
energies  ^>7  M.e.v.  the  ratio  of  these  cross-scctions 
to  the  cross-section  for  absorption  -f-  total  scattering 
is  approx,  const,  at  about  0*4.  The  existence  of 
a  scattering  of  fast  neutrons  in  which  little  or  no 
energy  is  lost  is  demonstrated  experimentally  and 
approx,  cross-sections  are  obtained.  Cross-sections 
for  an  "  effective  absorption  ”  of  medium  fast 
neutrons  are  smaller  than  those  for  the  faster  neutrons 
and  show  a  max,  for  at.  no.  about  50  and  a  marked 
decrease  for  the  heaviest  elements  (cf.  A.,  1937,  I, 
593).  N.  M.  B. 

Absorption  of  group  A  neutrons  in  silver. 
H.  Paxton  (Nature,  193S,  141,  971 — 972). — An 
absorption  curve  for  group  *4  neutrons,  from  Rn 


Be  in  paraffin,  in  Ag  with  thin  detectors  (0*01  to 
0*006  g.  per  cm.2)  is  reproduced.  The  points  for  zero 
and  0*0058  g.  per  cm.2  absorption  give  a  min.  val.  of 
59^19  cm.2  per  g.  for  the  absorption  coeff. 

L.  S.  T. 

Yield  and  energy  of  neutrons  from  the  nuclear 
reaction  JD  -f  *D  =  pie  +  Ju.  E.  Baldinger,  P. 
Huber,  and  H.  Staub  (Helv.  Phys.  Acta,  1938,  11, 
245 — 268). — A  canal-ray  tube  for  the  production  of 
deuterons,  with  associated  ionisation  chamber,  ampli¬ 
fier,  and  recording  oscillograph,  is  fully  described. 
Using  a  D3P04  target  the  apparatus  is  equiv.  as  a 
neutron  source  to  ^0*5  g.  Ra  +  Be,  the  total  neutron 
yield  being  1*15  X  107  per  sec.  using  130  kv.  deuterons. 
The  yield  referred  to  a  pure  D  target  and  100  kv. 
deuterons  is  one  neutron  per  8  X  106  deuterons.  The 
energy  of  the  neutrons  at  51°  to  the  130  kv.  deuteron 
beam  is  2*6  M.e.v.,  the  energy  yield  of  the  D  +  D 
reaction  being  3*1  M.e.v.  The  variation  of  the  yield 
with  the  accelerator  voltage  and  deuteron  current  has 
been  investigated.  A.  J.  E.  W. 

Loss  of  neutrons  by  neutron  bombardment 
and  the  radioactive  isotopes  of  scandium.  J.  M. 
Cork  and  R.  L.  Thornton  (Physical  Rev.,  1938,  [ii], 
53,  866 — S68). — The  bombardment  of  Li  by  6*3  M.e.v. 
deuterons  yields  neutrons  of  energy  up  to  20  M.e.v., 
which  in  turn  are  able  to  produce  disintegrations  by 
the  ejection  of  two  neutrons  from  bombarded  nuclei. 
In  the  case  of  Sc,  cvidenco  is  obtained  by  varying 
the  energy  of  the  incident  neutrons  and  observing  the 
ratio  of  the  4  hr.  and  53  hr.  radioactivities  produced 
that  these  are  due  to  isomerides  of  ^Sc  rather  than 
to  the  ejection  of  three  neutrons  from  the  excited 
nucleus.  The  excitation  function  for  the  ejection 
of  two  neutrons  is  studied  for  various  elements  by 
observing  the  activity  produced  at  various  energies 
of  the  incident  neutrons,  and  anomalous  behaviour  for 

certain  elements  is  found.  N.  M.  B. 

■ 

Absorption  of  slow  neutrons  in  dysprosium 
and  cadmium.  J.  J.  Gurevitsch  and  M.  G. 
Meschtscherjakov  (Physikal.  Z.  Sovietunion,.  1938, 
13,  151 — 169). — The  absorption  of  Dy  is  almost 
entirely  confined  to  the  C  neutrons,-  but  a  weak 
absorption  also  occurs  at  approx,  0*6  e.v.  Absorption 
is  mainly  due  to  lwDy  and  leads  to  the  formation  of 
radio -Dy.  The  absorption  coeffs.  in  Cd  of  C  neutrons 
and  of  neutrons  of  0*6  e.v.  energy  are  15*8  cm.2  per  g. 
and  0*54  cm,2  per  g.,  respectively.  The  position  and 
width  of  the  Cd  resonance  band  are  calc,  to  be  0*17 
e.v,  and  0-1S  e.v.,  respectively.  0.  D.  S. 

Slow  neutrons  and  nuclear  energy  levels. 
E.  Fermi  (Nuovo  Cim.,  1938,  15,  41 — 42). — A  sum¬ 
mary  of  work  on  the  determination  of  nuclear  energy 
levels  by  means  of  absorption  measurements  of  slow 
neutrons.  O.  J.  W. 

Neutrons  by  a-particle  bombardment  of  light 
elements.  C.  S.  Copeland  and  S.  C.  Lind  (J. 
Physical  Chem.,  1938,  42,  567 — 574). — The  neutron 
emission  under  bombardment  by  a-particles  from 
Rn  has  been  studied  for  all  elements  from  Li  to  Ca 
by  measurement  of  the  radioactivity  induced  in  I. 
Definite  neutron  emission  was  observed  from  Li, 
Be,  B,  N,  F,  Na,  Mg,  Al,  P,  and  Cl  compounds,  but  the 
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emission  from  C,  Si02,  S,  K^CO^  CaC03,  and  Zn  is 
<05%  of  that  of  Be.  J.  W.  S. 

Collisions  of  deuterons  with,  heavy  nuclei. 

I.  E.  Ltfsciutz  (Physikal.  Z.  Sovietunion,  1938,  13, 
224 — -243). — Mathematical.  Collisions  leading  to  the 
disintegration  of  the  deuteron  and  capture  by  the 
nucleus  of  a  neutron  are  discussed.  The  reaction 
cross-section  as  a  function  of  deuteron  energy,  and  the 
energy  distribution  of  the  outgoing  particles,  are  calc. 

0.  D.  S. 

Fine  structure  of  the  yield-curve  of  the  trans¬ 
mutation  of  aluminium.  A.  Szalay  (Nature,  1938, 
141,  972—973). — A  graph  showing  the  integral  yield 
of  positrons  from  30P,  obtained  by  bombardment  of 
A1  with  a-rays  from  a  Po  source,  as  a  function  of  the 
average  range  of  exciting  a- particles  is  reproduced. 
At  each  a-particle  range  where  levels  are  observed  for 
proton  emission,  resonance  levels  for  the  neutron 
emission  exist.  Unlike  the  proton  yields,  the  neutron 
yield  for  each  of  these  four  levels  is  different.  The 
ratio  proton  yield  :  neutron  yield  decreases  with  an 
increase  in  energy  of  the  exciting  a-particle. 

L.  S.  T. 

Artificial  radioactivity.  III.  K.  Diebner  and 
E.  Grassmann  (Physikal.  Z.,  1938,  39,  469 — 501 ;  cf. 
A.,  1936,  773 ;  1937, 1,  389). — A  comprehensive  review 
of  results  of  the  investigation  of  artificial  radio¬ 
activity  up  to  March,  1938.  A.  J.  M. 

Measurements  on  slow  neutrons.  E.  Segr& 
(Ric.  Sci.  Progr.  tech.,  1936,  [ii],  7,  389 — 390 ;  Chem. 
Zentr.,  1936,  ii,  1836— 1837).— The  44-sec.  and  the 
4*2-min.  activities  of  Rli  are  affected  in  the  same  way 
by  the  insertion  of  Cd.-  With  Cu,  the  5-min.  activity 
is  reduced  in  the  ratio  5  :  1  and  the  10-hr.  activity  falls 
practically  to  zero.  For  Ag  and  Rh,  the  reflexion 
coeff.  for  group  C  neutrons  within  a  H3B03  solution 
decreases  with  an  increase  in  [H3B03].  L.  S.  T. 

Disintegration  of  boron  by  slow  neutrons. 

J.  C.  Bower,  E.  Bretscher,  and  C.  W.  Gilbert 

(Proc.  Camb.  Phil.  Soc.,  1938,  34,  290— 295).— The 
disintegration  of  B  by  slow  neutrons  according  to 
*£B  -f-  Jn  =  JLi  +  *He  produces  Li  and  He  particles 
with  ranges  4*3±0*2  mm.  and  7*0di0*3  mm.  in 
standard  air.  The  Li  particle  is  usually  found  in  an 
excited  state  with  an  excitation  energy  of  0*5  or 
0*8  M.e.v.  E.  J.  L. 

Further  experiments  on  the  slow  neutrons 
transmitted  by  cadmium  :  influence  of  the 
temperature  of  the  slo wing-down  medium.  C.  H. 
Westcott  and  L.  Sosnowski  (Proc.  Camb.  Phil. 
Soc.,  1938,  34,  272 — 281). — The  neutrons  of  group  B 
have  energies  low  enough  to  be  affected  by  temp. 
It  is  suggested  that  Cd  transmits  neutrons  of  energies 
down  to  0*2  e.v.,  and  that  group  B  is  inhomogeneous. 

E.  J.  L. 

Excitation  functions  of  the  (a,  «)  transitions  of 
nitrogen,  aluminium,  and  argon.  E.  Eunfer 
(Ann.  Phvsik,  1938,  [v],  32,  313— 335).— The 

“N  (*>n)  "F,  JJA1  (a,?i)  JJP,  and  the  }jA  (a,n)  «Ca 
transitions  were  studied  by  passage  of  a-particles 
successively  through  the  gas,  paraffin,  and  B  into 
symmetrically  disposed  counter  tubes.  The  paraffin 
serves  to  slow  down  the  neutrons  to  thermal  velocities 


and  the  B  reconverts  them  into  a-particles.  The 
excitation  curves  obtained  are  discussed  in  relation  to 
the  resonance  levels  of  the  mol.  examined. 

L.  G.  G. 

Long-lived  radio-cobalt  isotopes.  J.  J.  Livin- 
good  and  G.  T.  Seaborg  (Physical  Rev.,  1938,  [ii], 
53,  847—848;  cf.  A.,  1937,  I,  490).— Activity  and 
absorption  curves  of  chemically  separated  radioactive 
Co  obtained  from  neutron  and  deuteron  bombard¬ 
ment  of  Co203  are  given  and  discussed.  The  initial 
rate  of  decay  indicates  a  2-year  period,  but  sub¬ 
sequently  becomes  of  the  order  10  years.  The  activity 
attributed  by  Perrier  (cf.  A.,  1938,  I,  111)  to  Co 
formed  from  Cu  on  the  cyclotron  deflector  plate  is 
probably  due  to  the  two  Co  periods  produced  from 
the  deuteron  bombardment  of  Ee.  N.  M.  B. 

Artificial  transition  processes  by  irradiation 
of  thorium  with  neutrons.  Appearance  of  iso¬ 
meric  series  through  expulsion  of  a-rays.  L. 
Meitner,  E.  Strassmann,  and  O.  Hahn  (Z.  Physik, 
1938,  109,  538 — 552). — Four  transition  processes  are 
shown  to  occur  by  bombardment  of  Th  with  slow  and 
fast  neutrons,  one  of  which  is  initiated  by  direct 
neutron  capture  and  the  other  three  by  neutron 
capture  and  a-particle  expulsion.  Half-life  periods 
of  the  components  of  the  series  are  given, 

L.  G.  G. 

Nature  of  the  radioelement  of  period  3-5  hours 
formed  in  uranium  irradiated  by  neutrons. 
(Mme.)  I.  Curie  and  P.  Savitch  (Compt.  rend.,  1938, 
206, 1643—1644 ;  cf.  A.,  1938, 1, 291).— The  radiation 
of  the  element  (R3-a)  consists  of  electrons  with  a  small 
proportion  of  positrons,  possibly  due  to  internal 
materialisation  of  y-rays.  The  chemical  properties 
resemble  those  of  the  Ce  earths  and  Ac;  R^*  can, 
however,  be  separated  from  Ac  by  fractional  pptn.  of 
the  oxalates  in  HN03.  It  is  concluded  that  R3.M  is 
a  new  trans-uranian  element.  A.  J.  E.  W. 

*  y-Radiation  from  proton  bombardment  of 
carbon.  M.  E.  Rose  (Physical  Rev.,  1938,  [ii],  53, 
845). — Evidence  is  given  that  the  560  k.e.v.  resonance 
radiation  observed  in  the  capture  of  protons  by  C  and 
assigned  to  the  capture  of  protons  by  13C  with  form¬ 
ation  of  14N  is  not  monochromatic.  The  absorption 
curve  and  the  reaction  when  C  is  bombarded  by 
deuterons  point  to  the  existence  of  three  y-rays, 
one  of  8-2  M.e.v.,  and  two  of  about  4  M.e.v.,  the 
absorption  curve  being  a  superposition  of  the  three 
individual  curves  weighted  according  to  the  intensities 
of  the  y-rays.  N.  M.  B. 

Neutron-electron  interaction  proposed  by 
Kikuchi.  G.  T.  Seaborg  and  D.  C.  Grahamb 
(Nature,  1938, 141,  1053).— The  emission  of  y-rays  in 
the  D-D  reaction  (A.,  1938, 1, 169)  offers  a  simpler  and 
more  satisfactory  explanation  of  the  phenomena 
observed  by  Kikuchi  et  al .  (A.,  1937, 1,  4). 

L.  S.  T. 

Pressure-dependence  of  ionisation  due  to 
ultra-radiation  and  y-radiation.  J.  Clay  (Z. 
Physik,  1938, 109,  477 — 484). — The  column- ionisation 
formula  of  Jaff6,  as  modified  by  Zanstra,  is  verified 
by  measurements  of  the  ionisation  produced  by 
cosmic  and  y-rays  in  air,  C02,  and  A  at  pressures  up  to 
150  atm.  The  relationship  between  degree  of  satur- 
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ation  and  field  strength  is  discussed.  It  is  found  that 
y-ray  ionisation  is  approx,  oc  (at.  no.)2  and  cosmic 
ray  ionisation  approx,  oc  density.  L.  G.  G, 

Specific  ionisation  and  mass  of  cosmic-ray 
particles.  D.  R.  Corson  and  R.  B.  Brode  (Physical 
Rev.,  1938,  [ii],  53,  773 — 777). — The  sp.  ionisation  of 
120  cosmic-ray  tracks  for  Hp  103 — 2  x  105,  measured 
by  counting  droplets  in  photographs  of  delayed 
expansion  cloud-chamber  tracks,  is  in  good  agreement 
with  theory.  Results  are  applied  to  the  calculation  of 
the  mass  of  heavily  ionising  cosmic-ray  particles.  The 
masses  of  all  heavy  particles  are  in  approx,  agreement 
with  a  unique  mass  of  (200^1 50)  m0.  N.  M.  B. 

Influence  of  the  solar  magnetic  field  on  cosmic 
rays.  P.  S.  Epstein  (Physical  Rev.,  1938,  [ii],  53, 
862 — S66). — The  effect  of  the  solar  field  on  cosmic- 
ray  intensities  at  different  localities  on  the  earth,  and 
the  diurnal  and  annual  variations  of  the  solar  effect, 
are  calc,  and  discussed.  N.  M.  B. 

Nature  and  origin  of  the  incoming  cosmic  rays. 
I.  S.  Bowen,  R.  A.  Millikan,  and  H.  V.  Neher 
(Physical  Rev.,  1938,  [ii],  53,  855 — 861 ;  cf.  A.,  1938, 

I,  171). — Quant,  data  on  the  smallness  of  the  fraction 

of  the  total  incoming  energy  that  can  be  assigned  to 
photons  show  that  the  cosmic  rays  cannot  have  come 
through  an  appreciable  amount  of  matter  in  com¬ 
parison  with  an  atm.  before  entering  the  solar  system. 
The  energies  of  the  incoming  rays  correspond  roughly 
with  the  annihilation  energies  of  the  atoms  of  the  most 
abundant  elements.  N.  M.  B. 

Penetrating  component  of  the  cosmic  radiation. 

J.  Barn6thy  and  M.  Forr6  (Physical  Rev.,  1938, 

[ii],  53,  848). — Curves  of  the  intensity  variation  of 
cosmic  ray  showers  from  4000  m.  above  sea  level 
to  1000  m.  H20  cquiv.  depth  show  bends  at  about 
10 — 20  m.  and  at  250  m.  H20  equiv.,  indicating  that 
from  these  depths  onwards  the  showers  are  produced 
mainly  by  heavy  electrons  and  by  neutrinos,  respect¬ 
ively  (cf.  Wilson,  A.,  1938,  1,  225).  N.M.  B. 

Nature  of  the  penetrating  cosmic  rays.  V.  C. 
Wilson  (Physical  Rev.,  1938,  [ii],  53,  908—909; 
cf.  A,,  1938, 1,  225). — Investigations  described  support 
the  view  that  the  type  of  penetrating  cosmic  ray 
with  a  max.  range  of  250  m,  H20  equiv.  consists  of 
heavy  electrons,  and  that  the  one  with  a  much 
greater  range  consists  of  neutrinos.  N.M.  B. 

Actual  experimental  knowledge  about  cosmic 
radiation.  B.  Rossi  (Nuovo  Cim.,  1938, 15, 43 — 65). 
— A  summary.  O.  J.  W. 

Secondary  effects  of  the  hard  and  soft  com¬ 
ponents  of  cosmic  rays.  B.  Trumpy  (Nature,  1938, 
141,  909 — 910). — A  statistical  investigation  of  the 
no.  of  secondary  cosmic  rays  produced  in  an  Fe- 
screened  and  an  unscreened  automatic  cloud  chamber, 
divided  into  sections  by  four  parallel  Pb  plates,  3  cm. 
thick,  shows  that  the  soft  components  of  the  cosmic 
rays  amount  to  approx.  27  %  of  the  total  radiation  at 
the  earth’s  surface,  and  that  the  hard  components 
cannot  be  electrons.  L.  S.  T. 

Mathematical  formalism  of  the  theory  of 
showers.  D.  Ivanenko  and  A.  Sokolov  (Phvsical 
Rev.,  1938,  [ii],  53,  910).  N.  M.*B. 


Hoffmann  showers  and  the  penetrating  com¬ 
ponent  of  ultra-radiation.  H.  Euler  (Naturwiss., 
1938,  26,  382 — 383). — Theoretical.  The  consts.  of 
the  electron-spectra  concerned  in  cascade  showers 
are  calc.  A.  J.  M. 

High-altitude  cosmic  radiation  measurements 
near  the  magnetic  axis-pole.  H.  Carmichael  and 
E.  G.  Dymond  (Nature,  1938,  141,  910 — 911).— 
The  radiation  intensity  at  the  pole  is  approx,  equal 
to  that  at  latitude  50°.  Cosmic  rays  of  energy  < 
approx.  3  X  109  e.v.  either  do  not  exist  in  space  or  are 
prevented  from  reaching  the  earth  by  an  agency 
other  than  the  terrestrial  magnetic  field.  L.  S.  T. 

Formation  of  free  sodium  atoms  in  the  upper 
atmosphere.  R.  Bernard  (Compt.  rend.,  1938, 
206,  1669—1672 ;  cf.  A.,  1938, 1,  285).— The  following 
mechanism  for  the  formation  of  Na  atoms  is  dis¬ 
cussed  :  N2  (A3E)  +  H20  -X  N2  (A1^)  +  OH  +  H; 
H  +  NaCl  -x  HC1  +  Na.  The  NaCl  is  assumed  to 
be  of  oceanic  origin.  This  mechanism  accounts  for  the 
occurrence  of  OH  bands  in  the  sky  spectrum. 

A.  J.  E.  W. 

Elements  43  and  61.  H.  Jensen  (Naturwiss., 
1938,  26,  381). — The  possibility  of  the  existence  of 
elements  of  at.  no.  43  and  61  is  discussed  from  the 
viewpoint  of  Mattauch’s  rule  that  of  two  isobares 
which  differ  by  1  in  nuclear  charge,  one  must  be 
unstable.  Since  60Nd  and  62Sm  are  both  abundant 
and  stable,  the  rule  predicts  the  non-existence  of  a 
stable  isotope  of  at.  no.  61.  This  is  also  true  for  the 
isotope  of  at.  no.  43.  The  possibility  of  the  existence 
of  (3-active  isotopes  with  these  mass  nos.  and  with 
comparatively  long  life  cannot,  however,  be  excluded, 
although  it  is  very  improbable.  It  might  also  be 
possible  that  one  of  the  isotopes  adjacent  to  element 
43  or  61  is  (3- active  with  a  very  long  life.  Anomalies 
in  the  curve  of  energy  surface  of  the  nucleus  as  a 
function  of  at.  no.  also  support  the  view  that  isotopes 
of  43  and  61  cannot  exist.  A.  J.  M. 

Nuclear  structure  of  radioactive  substances. 
U.  C.  Bardiian  (Phil.  Mag.,  1938,  [vii],  25,  1033— 
1041). — Mathematical.  T.  H.  G. 

.  Tracks  of  stellar  evolution.  G.  Gamow  (Physi¬ 
cal  Rev.,  1938,  [ii],  53,  907—908 ;  cf.  A.,  1938, 1,  291). 
— The  relation  between  the  features  of  the  star 
distribution  along  the  main  sequence  and  the  proton- 
proton  reaction  is  examined.  N.  M.  B. 

Reversibility  of  the  equations  of  classical 
dynamics.  E.  A.  Milne  and  G.  J.  Whitrow 
(Nature,  1938,  141,  905 — 906). — Theoretical. 

L.  S.  T. 

Theory  of  exchange  forces.  D.  Ivanenko 
(Physikal.  Z.  Sovietunion,  1938,  13,  141 — 150). — 
Mathematical.  Some  special  cases  of  exchange  action 
transformations  are  discussed  with  reference  to  the 
theory  of  nuclear  3-ray  decomp.  O.  D.  S. 

Binding  energy  of  the  atomic  nucleus  and 
a-decay.  V.  Tscherdixzev  (Physikal.  Z.  Soviet- 
union,  1938,  13,  170 — 180). — Theoretical.  Using  the 
liquid  drop  model  of  the  at.  nucleus,  a  relation  is 
obtained  between  the  at.  wt.  and  the  binding  energy 
in  the  nucleus,  agreeing  with  experiment.  A  derived 
relation  between  a-decay  energy  and  at.  wt.  has  a  max. 
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in  the  region  of  natural  emitters  and  leads  to  a  relation 
between  the  life-time  of  a-emitters  and  their  at.  wts. 
agreeing  with  experiment.  O.  D.  S. 

Atomic  constants.  E.  de  Mayola  (Bol.  Soc. 
Quim.  Peru,  1938,  4,  25 — 50). — A  survey  of  the 
literature.  F.  R.  G. 

Rotation  of  the  atomic  nucleus.  E.  Teller  and 
J.  A.  Wheeler  (Physical  Rev.,  1938,  [ii],  53,  778 — 
789). — The  spacing  of  the  levels  in  the  fine  structure 
of  a-  and  (3-ray  processes  and  the  existence  of  meta¬ 
stable  nuclear  states  contradict  the  existence  of  low- 
lying  levels  corresponding  with  the  rotation  of  the 
nucleus  as  a  whole.  The  exchange  of  the  nuclear 
constituents  effected  through  rotation,  and  the 
absence  of  rigid  binding  in  the  nucleus,  will  in  some 
cases  forbid  and  in  other  cases  perturb  the  lowest 
levels  and  cause  the  first  state  of  excitation  to  lie 
considerably  higher.  Simple  models  illustrating  these 
effects  are  discussed.  The  estimated  position  of  the 
lowest  excited  level  for  heavy  nuclei  varies  inversely 
with  the  mass.  N.  M.  R. 

Energy  content  of  the  heavy  nuclei.  A.  J. 
Dempster  (Physical  Rev.,  1938,  [ii],  53,  869 — 874). — 
A  packing  fraction  curve  is  drawn  from  known  at. 
masses  (cf.  A.,  1938,  I,  111)  and  from  new  vals.  for 
Sn,  La,  and  Nd,  and  in  agreement  with  differences  in 
packing  fractions  for  25  pairs  previously  reported. 
The  curve  has  the  general  shape  of  Aston’s  curve,  but 
has  a  higher  min.  and  is  higher  for  the  heavy  elements. 
For  those  below  Pb  the  curve  is  much  less  steep  than 
above,  giving  an  energy  content  to  these  elements  such 
that  a-ray  emission  is  impossible.  The  mass  differ¬ 
ences  of  Pb,  Th,  and  U  in  relation  to  a-  and  fi-ray 
emission  are  discussed.  The  effect  of  the  packing 
fractions  on  the  computed  at.  wt.  of  Lu,  Nd,  Th, 
and  U  is  examined,  and  the  masses  of  isotopes  of  Au, 
Sn,  Nd,  and  La  are  compared.  N.  M.  B. 

Excited  states  of  the  3H  and  4He  nuclei.  S.  S. 
Share  (Physical  Rev.,  1938,  [ii],  53,  875—879).— 
Mathematical.  A  discussion  of  investigations  made 
with  trial  wave  functions.  N.  M.  B. 

Magnetic  moment  of  TL.i  in  the  a-particle  model. 
H.  A.  Bethe  (Physical  Rev.,  1938,  [ii],  53,  842). — 
The  discrepancy  between  the  difference  vals.  of  the 
7Li  and  1H  moments,  as  found  by  Rabi’s  high- 
prccision  method  (cf.  A.,  1938,  I,  293)  and  from 
theories  based  on  the  one-particle  Hartree  model,  is 
examined  and  an  explanation  is  proposed. 

N.  M.  B. 

Nuclear  magnetic  moment  of  Tji  by  perturb¬ 
ation  theory.  D.  R.  Inglts  (Physical  Rev.,  1938, 
[ii],  53,  880 — 888). — Mathematical.  First-order  cal¬ 
culations  show  that  the  orbital  part  of  the  magnetic 
moment  is  0*26 — 0*30  g.y ;  the  second-order  modific¬ 
ation  is  very  small  (0*01  gjy  from  the  doubly  excited 
states).  N.  M.  B. 

Saturation  of  nuclear  forces.  C.  Critcheield 
and  E.  Teller  (Physical  Rev.,  1938,  [iii],  53,  812— 
818). — Mathematical.  The  forces  between  heavy 
particles  (neutrons  and  protons)  are  investigated  on 
the  assumption  that  they  emit  electron-positron 
pairs  and  that  the  interaction  of  the  heavy  particles 
with  the  field  of  light  particles  is  large  compared  with 
c  c*  (a.,  i.) 


the  kinetic  energy  of  the  light  particles.  It  is  shown 
that  potentials  result  which  are  of  the  same  order  of 
magnitude  as  the  kinetic  energy  of  the  light  particles. 
When  many  heavy  particles  interact  the  total  potential 
energy  cc  the  no.  of  particles.  N.  M.  B. 

Self-consistent  field  for  molecular  hydrogen. 
C.  A.  Cotjlson  (Proc.  Camb.  Phil.  Soc.,  1938,  34, 
204 — 212). — An  analytical  expansion  of  the  wave 
function  of  mol.  H2  is  obtained,  using  the  method  of 
the  self-consistent  field.  F.  J.  L. 

Potential  barrier  in  nuclear  mechanics  and 
nuclear  dimensions  of  heavy  radioactive  ele¬ 
ments.  T.  Kahan  (Compt.  rend.,  1938,  206,  1289 — 
1291).— Theoretical.  A.  J.  E.  W. 

Wave  function  of  the  He  ground  state.  J. 
Solok  (Physikal.  Z.  Sovietunion,  1937,  12,  120 — 
122). — Theoretical.  J.  A.  D. 

Existence  of  a  neutrino.  H.  R.  Crane  and  J. 
Halpern  (Physical  Rev.,  1938,  [ii],  53,  789 — 794). — 
In  a  new  method  for  determining  the  energy  of  recoil 
of  the  nucleus  in  the  individual  p-disintegration 
process  the  cloud  chamber  contains  38C1,  and  the 
clearing  field  is  removed  long  enough  before  the 
expansion  to  allow"  the  ions  to  spread  out  so  that  the 
resulting  droplets  can  be  seen  individually.  A  cluster 
of  droplets,  believed  to  be  produced  by  the  recoil 
nucleus,  appears  at  the  beginning  of  the  track,  and 
the  kinetic  energy  of  the  nucleus,  estimated  from  the 
no.  of  droplets,  is  compared  with  that  calc,  from  the 
observed  curvature  of  the  p-ray  track.  The  laws  of 
momentum  and  of  energy  indicate  that  a  third  particle 
participates  in  the  disintegration.  N.  Si.  B. 

Connexion  between  electromagnetic  and  neu¬ 
trino  fields,  (a)  A.  Sokolov,  (b)  M.  H.  L.  Pryce 
(Nature,  1938,  141,  976). — Theoretical.  L.  S.  T. 

Representation  of  the  plane  monochromatic 
wave  solutions  of  the  equation  of  Dirac.  G. 
Petiau  (J.  Phys.  Radium,  1938,  [vii],  9,  171 — 
177). — Mathematical.  W.  R.  A. 

Temperature  variation  of  electron  spin  para¬ 
magnetism  :  numerical  results.  E.  C.  Stoner 
(Proc.  Leeds  Phil.  Soc.,  1938,  3,  403 — 415;  cf.  A., 
1936,  266,  785).  F.  J.  L. 

Triplet-triplet  perturbations  in  band  spectra 
I.  Kovacs  (Z.  Physik,  1938,  109,  387— 392).— It  is 
shown  that  a  suitable  transformation  of  the  deter- 
minantal  product,  involving  a  simplification  of  the 
9-termed  secular  determinant  of  the  3£  3rc  perturb¬ 

ation,  leads  to  an  explicit  calculation  of  the  perturbed 
term.  L.  G.  G. 

Singlet-triplet  perturbations  in  band  spectra. 
A.  Btjd6  and  I.  Kovacs  (Z.  Physik,  1938,  109, 
393 — 402  ;  cf.  preceding  abstract). — Modifications  of 
the  Hamiltonian  operator  in  the  formulation  of 
singlet-triplet  perturbations  are  derived.  A  32  per¬ 
turbation  of  the  A1!!  CO  term  is  given  as  an  example. 

L.  G.  G. 

Absorption  spectrum  of  fluorene  in  various 
states  of  aggregation.  B.  Twarowska  (Z.  Physik, 
1938, 109,  403 — 412). — Absorption  spectra  of  fluorene 
as  vapour,  solid,  and  solute  (in  o-rylene)  were  photo- 
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graphed  in  the  visual  range  at  room  temp,  and  also,  in 
the  case  of  the  solid  and  solute,  at  —180°.  At 
—  180°,  resolution  of  the  diffuse  band  obtained  at 
room  temp,  into  a  series  of  narrow  bands  occurs,  this 
being  most  noticeable  in  the  crystal.  Peculiarities 
in  the  fluorescence  of  fluorene  in  different  states  are 
discussed.  L.  G.  G. 

New  anomalous  effect  in  the  short-wave  end 
of  the  solar  spectrum,  I.  S.  Rodionov,  E.  Pav¬ 
lova,  and  N.  Stoornikov  (Compt.  rend.  Acad.  Sci. 
U.R.S.S.,  1938, 19,  55 — 57). — Curves  for  the  intensity 
of  the  short  XX  of  the  solar  spectrum  as  a  function  of 
the  length  of  a  ray  path  through  a  layer  of  03  show 
anomalies  for  oblique  morning  and  evening  sunlight. 
It  is  suggested  that  the  effect  is  due  to  anomalous 
refraction  of  short  XX  in  the  03  layer.  N.  M.  B. 

Umkehr  effect.  II.  S.  Rodionov  and  E.  Pav¬ 
lova  (Compt.  rend.  Acad,  Sci.  U.R.S.S.,  1938,  19, 
59 — 60). — At  great  zenith  distances  of  the  sun,  the 
scattered  zenith  light  intensity  ratio  of  two  close  XX 
in  the  region  3300 — 3100  a.  passes  through  a  min, 
(Umkehr  effect ;  cf.  Gotz  et  al,>  A.,  1934,  1087).  New 
measurements  are  plotted  and  discussed ;  a  com¬ 
parison  is  made  with  the  anomalous  effect  previously 
described  (cf.  preceding  abstract).  N.  M.  B. 

:  Absorption  coefficients  of  ozone  in  the  region 
of  the  Chappuis  bands.  (Mme.)  A.  Vassy  (Compt. 
rend.,  1938,  206,  1638—1639;  cf.  A.,  1938,  I,  58).— 
Vais,  of  the  absorption  coeff.  at  18°  for  XX  between 
4380  and  7585  A.  are  tabulated.  A.  J.  E.  W. 

Spectrum  of  the  nuclei  of  comets  and  the 
bands  of  the  CH  molecule.  J.  Dufay  (Compt. 
rend.,  1938,  206,  1550 — 1553). — The  group  of  lines 
at  '”s-4300  a.,  observed  in  the  spectra  of  five  comets, 
corresponds  with  the  0  0  and  1  1  bands  of  the 

-4  X  system  of  CH,  except  a  line  at  4319  A.  due  to 
N2  (A.,  1937,  I,  207).  The  group  at  '—4050  a.  may 
also  bo  due  to  a  CH  transition  involving  a  hitherto 
unknown  level.  A.  J.  E.  W. 

Distribution  of  the  rotation  state  in  an  ele¬ 
mentary  process  of  molecule  formation  (not 
Boltzmann  distribution)  and  alteration  of  the 
relative  probability  of  transition.  II.  Schuler 
and  H. -Gollnow  (Z.  Physik,  1938,  109,  432;  cf. 
A.,  1938,  I,  341). — An  addendum.  H.  C.  G. 

Absorption  spectrum  of  caesium  hydride. 
G.  M.  Almy  and  M.  Rassweiler  (Physical  Rev., 
1938,  [ii],  53,  890 — 894). — A  1S  mol.  spectrum 

of  CsH  photographed  in  absorption  in  the  range 
4550—6250  A.  consists  of  31  two-branch  bands. 
The  calc,  rotational  and  vibrational  consts.  for  two 
electronic  states  show  the  anomaly  characteristic 
of  the  alkali  hydrides.  The  heats  of  dissociation  are 
T10  and  1*96  v.  for  the  excited  and  ground  states. 
Potential  energy  curves  are  given,  and  show  that 
Mulliken’s  explanation  of  the  anomaly  (cf.  A.,  1937, 1, 
66)  covers  the  case  of  CsH.  N.  M.  B. 

Band  spectra  of  SrCl  and  SrH.  K.  R.  More 
and  S.  D.  Cornell  (Physical  Rev.,  1938,  [ii],  53, 
806 — 811). — The  spectra  of  SrCl  and  SrH  are  observed 
in  absorption  (cf.  A.,  1932,  439 1935,  1443;  1936, 
267,  1317).  Parker’s  -SrCl  analysis  is  confirmed 


(cf.  A.,  1935,  562).  Measurement  of  the  relative 
intensities  of  corresponding  bands  of  the  electronic 
doublet  2n  ->  2S  indicates  that  2S  is  the  ground 
state.  Consts.  are  evaluated  from  rotational  and 
vibrational  analyses,  and  perturbations  are  discussed. 

N.  M.  B. 

Mechanism  of  formation  of  mercury  hydride 
and  mercury  deuteride.  Optical  excitation  of 
cadmium  deuteride.  L.  O.  Olsen  (J.  Chem.  Physics, 
1938,  6,  307 — 310). — A  mixture  of  Hg  vapour,  H2,  and 
N2  was  illuminated  by  a  Hg  and  H  (or  He)  discharge. 
The  spectrum  of  the  excited  radiation  revealed  the 
presence  of  HgH,  but  no  resonance  excitation  of 
HgH  was  observed.  This  indicates  that  the  HgH 
mols.  are  formed  in  an  excited  state  and  dissociate 
after  emission.  The  formation  process,  Hg  + 
Il->-  HgH  2ni/2.  3/2  +  A  (A  is  an  energy  parameter), 
is  supported  by  experimental  evidence.  Similar 
results  were  obtained  for  HgD.  Resonance  excitation 
of  CdH  (or  CdD)  was  confirmed  when  a  mixture  of 
Cd  and  H2  (or  D2)  was  illuminated  with  a  Cd  and  H 
(or  D)  discharge.  W.  R.  A. 

Ultra-violet  radiation  of  crystals  under  the 
action  of  y- rays.  E.  K.  Zavadovskaja  (Physikal. 
Z.  Sovietunion,  1938,  13,  244 — 246). — NaCl,  Si02, 
and  CaC03  crystals  emit  in  the  ultra-violet  region 
under  the  action  of  y-rays  from  a  Ra  source. 

0.  D.  S. 

Effect  of  irradiation  on  the  transmission  of 
lithium  fluoride.  E.  G.  Schneider  (J.  Opt.  Soc. 
Amer.,  1937,  27,  72 — 74).— The  transmission  of 
LiF  in  the  visible  and  ultra-violet  is  reduced  by 
exposure  to  intense  ultra-violet  ,  radiation,  electron 
bombardment,  or  contact  with  a  lowT-pressure  electrical 
discharge.  Exposure  for  75  hr.  to  the  light  of  a  H 
discharge  tube  caused  only  about  5%  max.  trans¬ 
mission  decrease,  but  in  the  other  tvro  cases  strong 
absorption  bands  with  max.  at  5200,  3100,  and 
2500  a.  and  a  gradually  increasing  absorption  belowr 
1800  a.  appear  after  a  fewr  min.  exposure.  Practical 
applications  are  discussed.  N.  M.  B. 

Band  spectra  of  alkaline-earth  iodides.  P. 
Mesnage  (Compt.  rend.,  1938,  206,  1634 — 1635).— 
An  analysis  has  been  made  of  emission  band  systems 
of  Cal 2  (4180— 4380  a.),  Srl2  (4250-^480  a.),  and 
Bal2  (5360 — 5610  a.),  due  in  each  case  to  the  diat. 
mols.  MI.  Cal2  gives  a  single  band  system,  Srl2 
two  distinct  systems,  and  Bal2  certain  sequences  of  a 
doublet  system.  A.  J.  E.  W. 

Spectra  of  absorption  by  reflexion  of  solid 
substances  in  the  visible  and  ultra-violet.  M. 
Billy  and  A.  Berton  (Compt.  rend.,  1938,  206, 
1631 — 1634). — The  spectrum  of  light  reflected  from 
a  rough  solid  surface  consists  of  a  continuum  due  to 
pure  reflexion,  on  which  absorption  bands  due  to 
internal  reflexion  and  absorption  in  the  surface 
particles  are  superposed.  These  bands  are  character¬ 
istic  of  the  chemical  composition,  cryst,  structure,  or 
degree  of  polymerisation  of  the  substance  examined. 
A  no.  of  typical  spectra,  including  those  of  aq.  H2C204, 
are  reproduced  and  discussed.  A.  J.  E.  W. 

Absorption  bands  and  electron  transitions  in 
coloured  fluorites.  K.  Przibham  (Nature,  1938, 
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141,  970 ;  cf.  A.,  1937, 1,  220). — The  different  colours 
of  fluorites  can  be  explained  by  the  varying  in¬ 
tensities  of  the  different  absorption  max.  Eu” 
alone  gives  a  light  yellow  colour  (Derbyshire) ; 
Sm”,  a  deeper  yellowish-brown ;  the  bivalent  rare 
earths  together  with  the  Ca  max.,  the  green  colours 
(Weardale) ;  and  predominance  of  the  Ca  max.,  the 
blue  and  violet  colours.  Various  colour  changes 
brought  about  by  light  or  heat  are  attributed  to  the 
transfer  of  electrons  between  the  bivalent  rare-earth 
ions  and  the  Ca’*  ions.  L.  S.  T. 

Absorption  spectra  and  chemical  processes  in 
discharges.  N.  Prileshaeya  and  G.  Neter  (J. 
Phys.  Chem.  Russ.,  1938, 11,  254 — 261).— An  attempt 
is  made  to  identify  the  reaction  products  by  observing 
the  absorption  spectra  of  gas  mixtures  before,  during, 
and  after  the  discharge.  Thus,  NH2Ph  is  shown  to 
be  formed  from  CGH6  and  NH3,  CcH0  from  PhN02 
and  Ho,  PhOH  from  C6HG  and  H20,  PhCHO  from 
C6H0  and  CO,  and  CGH6  from  PhCHO.  Fluorescence 
spectra  reveal  the  reaction  C6H6  +  CH4  PhMe  + 
H2.  No  formation  of  NH2Ph  from  PhOH  and  NH3, 
or  of  C6H6  from  PhOH  and  H0,  can  be  detected. 

J.  J.  B. 

Absorption  spectra  of  co-ordination  com¬ 
pounds.  I.  R.  Tstjchida  (Bull.  Chem.  Soc.  Japan, 
1938, 13,  3S8^400). — The  origins  of  absorption  bands 
of  co-ordination  compounds  are  discussed.  The 
first  band  is  more  or  less  additive,  and  is  attributed  to 
electron  transitions  in  the  unsaturated  transition 
shell  of  the  central  ion,  and  is  absent  if  the  central 
ion  is  not  a  transition  element.  The  second  band  is 
attributed  to  the  co-ordination  electrons,  and  is 
therefore  the  most  general  characteristic  of  these 
compounds.  The  third  band  is  due  to  one  or  more 
pairs  of  negative  radicals  co-ordinated  in  trails 
positions,  and  is  independent  of  the  kind  and  valency 
of  the  central  ion,  the  sort  of  radical  provided  it  is 
negative,  the  charge  of  the  complex  radical,  or  the 
configuration  so  long  as  the  trails  pairing  condition  is 
fulfilled.  ;  C.  R.  H. 

Absorption  spectra.  II.  Spectra  of  tolui dine, 
benzidine,  and  their  hydrochlorides.  (Mlle.) 
Cr  de  Borst,  P.  M.  Heertjes,  and  H.  I. '.Waterman 
(Bull.  Soc.  chim.,  .1938,  [v],  5,  888— 895  ;  cf.  A., 
1936,  661,  1443).— The  absorption  spectra  of  p- 
toluidine,  benzidine,  and  their  hydrochlorides  have 
been  measured  over  the  range  X  2200 — 3500  in 
H20,  and  those  of  PhMe  and  of  Ph2  in  C6H34.  The 
spectra  of  the  hydrochlorides  differ  considerably 
from  those  of  the  amines,  being  displaced  towards 
shorter  X  and  approximating  closely  to  those  of  the 
corresponding  hydrocarbons.  From  the  results  it  is 
deduced  that  the  dissociation  const,  of  p- 
C6H4Me-NH3Cl  is  2*03  X-  10~5  at  18°.  J.  W.  S, 

Absorption  spectra  of  para-substituted  deriv¬ 
atives  of  azobenzene.  The  Dilthey-Wizinger 
chromophor  theory.  A,  Pongratz,  G.  Markgraf, 
and  E.  Mayer-Pitsch  (Ber.,  1938,  71,  [B],  1287 — 
1296). — The  absorption  spectra  of  azobenzene  (I) 
and  the  following  derivatives  of  it  have  been  measured : 
p-hydroxy-,  m.p.  155 — 156°  (corr.);  p-amino-,  m.p. 
124*5 — 125*5°  (corr.) ;  p-acetamido-,  imp.  144 — 
145°  (corr.);  p-dimethylamino-3  m.u.  IIS— 118*5° 


(corr.);  p-nitro-,  m.p.  134*5 — 135°  (corr.);  p-nitro- 
p'-hydroxy-,  m.p.  219*0 — 219*5°  (corr.) ;  p-amino- 
p'- hydroxy-,  m.p.  188—189°  (corr.);  p-acetamido-p'- 
hydroxy-,  m.p.  202*5 — 203°  (corr.);  p-nitro-p'-di- 
methylamino-,  m.p.  234*5 — 235*0°  (corr.) ;  p-amino- 
p'-dimethylamino-,  m.p.  191*5 — 192°  (corr.) ;  p- 
acetamido-p'-dimethylamino-,  m.p.  226— 227°  (corr.); 
p-azobenzenetrimethylammonium  iodide  (II),  m.p. 
185*5 — 186°  (corr.),  and  p-acetamidoazobenzene‘-p' - 
trimeiliylaminomum  iodide  (III),  m.p.  197°  (corr.). 
The  displacement  of  the  band  max.  towards  lower 
frequencies  increases  regularly  in  the  sequence  H, 
NMe3I,  N02,  OH,  and  NHAc,  NH2,  NMc2  as  a  con¬ 
sequence  of  the  increasingly  marked  electric  contrast 
at  the  N  atoms  of  the  N2  group.  With  the  exception 
of  N02  the  groups  are  to  be  regarded  as  relatively 
positive.  For  the  same  reason  invariable  displace¬ 
ments  of  the  main  bands  are  observed  when  one 
substituent  remains  unaltered  and  the  second,  in  the 
other  C6H6  nucleus,  is  altered :  when,  for  example, 
the  groups  H,  NHAc,  NH2,  N02  are  successively 
brought  into  contraposition  to  NMe2.  The  absorption 
curves  of  (II)  and  (III)  harmonise  with  Wizinger’s 
conception.  (I)  reacts  with  Mel  giving  crystals  of 
unelucidated  nature.  H.  W. 

Halochromy  phenomena  in  perylene,  its  quin- 
ones  and  substitution  products.  M.  Pestemkr, 
A.  J.  K.  Schmidt,  L.  Schmidt- Wiligitt,  and  F. 
Manchen  .  (Monatsh.,  1938,  71,  432 — 439). — 

Absorption  curves  in  the  visible  and  ultra-violet 
regions  are  given  for  porjdene,  3:4:9:  10-tetra- 
benzoyloxy-,  1  :  12 -  dihydroxy- 3  :  9  -  dibenzoyl-, 
3  :  9-dibenzoyl-,  and  3  :  9-diphenyldivinyl-peryleile, 
perylene-3  :  9-,  perylene-1  :  12-,  3  :  9-dibenzoyl- 

pcrylene-1  :  12-,  2  :  ll-dihydroxvperylene-3  :  10-,  and 
2  :  il-dibenzoyloxyperyIene-3  :  10-quinone  in  inert 
solvents  (heptane,  dccalin,  C6HG)  and  in  H2S04.  In 
the  inert  solvents  characteristic  differences  between 
the  benzenoid  derivatives  and  the  quinones  are  noted. 
In  H2S04  the  curves  for  perylene  and  its  benzenoid 
derivatives  resemble  those  for  the  3  :  10-quinoncs, 
indicating  the  formation  of  halochromic  additive 
products  by  attack  of  H2S04  at  the  3  :  10-positions 
of  perylene.  E.  S.  H. 

Absorption  spectrum  of  heavy  water  in  the 
near  infra-red.  G.  Champetier,  R.  Freymaxn, 
and  Y.  Ta  (Bull.  Soc.  chira.,  1938,  [v],  5,  929—931).— 
The  existence  of  intense  bands  at  2*0  and  1*33  g. 
and  weak  bands  at  1*70  and  1*19  a.  is  confirmed.  A 
new  band  has  been  observed  at  1*016  a.  Other  bands 
previously  reported  are  attributed  to  traces  of  H20. 
The  absorption  of  D»0  is  much  weaker  than  that  of 

h2o.  J.  w.  s. 

Change  in  absorption  of  water  at  4*7  y.  due  to 
solutions.  E.  K.  Flyeer  and  E.  S.  Barr  (J.  Chem. 
Physics,  1938,  6,  316 — 318). — Aq.  solutions  of  K 
and  NH4  halides  have  been  examined  in  the  region 
3*0 — 5*4  fji.  and  NaBr  in  the  region  4*5 — 0*5  y.  The 
effects  of  changes  in  concn.  and  in  positive  ion  are 
discussed.  Fluorides  change  the  position  of  the  H20 
band  from  4*72  to  shorter  XX,  whilst  chlorides,  brom¬ 
ides,  and  iodides  alter  it  to  longer  XX.  This  effect 
may  be  due  to  changes  in  hindered  rotation  produced 
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by  binding  forces  between  the  ions  and  the  H20 
mols.  W.  R.  A. 

Structure  of  the  methane  molecule.  H.  A. 
Jahn  and  W.  II.  J.  Childs  (Nature,  1938, 141,  916). — 
The  complex  rotational  fine  structure  of  the  1306 
cm.-1  fundamental  vibrational  band  of  CH4  is  due  to  a 
Coriolis  coupling  between  the  rotational  levels  of  this 
threefold  degenerate  mode  of  vibration  v4  and  the 
rotational  levels  of  the  infra-red  inactive  twofold 
degenerate  vibration  v2  at  1536  em.4  A  theoretical 
spectrum  that  agrees  well  with  that  observed  has  been 
derived.  Similar  perturbations  may  be  expected  in 
the  spectra  of  all  polyat.  mols.  possessing  a  threefold 
or  higher  axis  of  symmetry.  L.  S.  T. 

Infra-red  absorption  bands  in  the  spectrum  of 
deuterof ormaldehyde .  E.  S.  Ebers  and  H.  H. 
Nielsen  (J.  Chem.  Physics,  1938,  6,  311 — 315; 
cf.  A.,  1937,  I,  112,  598). — By  irradiation  from  a 
quartz  Hg  arc  D2  and  CO  combine  photochemically 
to  give  CD20.  The  infra-red  absorption  spectrum  of 
CD20  between  2-0  and  13-0  g.  shows  seven  bands. 
From  these  and  existing  data  for  CH20  the  six 
fundamental  frequencies  have  been  assigned,  utilising 
the  product  ratio  connecting  the  frequencies  of  iso¬ 
topic  analogues.  Valency  force  const s.  for  both 
mols.  have  been  computed.  W.  R.  A. 

Higher  harmonics  of  the  C-H  vibration  in  the 
near  infra-red.  A.  Carrelli  and  P.  Tultpano 
(Nuovo  Cim.,  1938,  15,  1—4). — Three  absorption 
bands  of  CHBr3  and  two  of  C6H6  have  been  observed 
in  the  region  5000 — 15,000  cm.-1  The  frequencies  of 
the  max.  of  these  bands  show  that  they  are  higher 
harmonics  of  the  fundamental  C-H  frequency. 
Some  regularities  in  these  spectra  are  pointed  out. 

0.  J.  W. 

Infra-red  absorption  spectra  of  trisubstituted 
benzene  derivatives.  Symmetry  of  benzene.  J. 
Lecomte  (Compt.  rend.,  1938,  206,  1568 — 1570 ; 
cf.  A.,  1938,  I,  174). — w  of  the  principal  absorption 
regions  of  trisubstituted  C6H6  derivatives,  deduced 
from  measurements  on  about  70  compounds  in  the 
range  500 — 1350  cm."1,  are  given.  The  results,  which 
confirm  previous  conclusions  as  to  the  six-fold  sym¬ 
metry  of  C6Hg,  are  discussed  in  relation  to  possible 
modes  of  vibration  of  the  mols.  A.  J.  E.  W. 

Spectroscopy  of  the  far  infra-red.  H.  M. 
Randall  (Rev.  Mod.  Physics,  1938,  10,  72 — 85). — 
A  lecture,  mainly  devoted  to  apparatus  and  technique. 

E.  S.  H. 

Raman  spectra  and  structure  of  ozonides. 
Raman  spectra  of  the  ozonides  of  anethole, 
estragole,  p-methoxyphenylacetaldehyde,  and 
«/r-estragole.  E.  Briner,  S.  de  Nemitz,  and  E. 
Perrottet  (Helv.  Chim.  Acta,  1938,  21,  762 — 766). — 
Addition  of  03  to  aldehydes  causes  the  appearance  of 
frequencies  in  the  region  1660 — 18S4  cm."1  also 
observed  in  the  Raman  spectra  of  org.  anhydrides 
and  peroxides.  This  is  in  accord  with  chemical  be¬ 
haviour,  since  ozonides  combine  the  properties  of 
anhydrides  and  peroxides.  The  frequency  of  the 
ethylenic  linking  decreases  in  the  order  anethole  > 
estragole  >  ^-estragole,  in  accord  with  previous 
observations.  J  W.  S. 


Raman  spectrum  of  ethyl  alcohol-water  mix¬ 
tures.  F.  Cennamo  (Nuovo  Cim.,  1938,  15,  10 — 
13). — With  increase  of  [EtOH]  the  intensity  of  the 
band  at  3620  cm.-1,  which  is  attributed  by  various 
authors  to  simple  H00  mols.,  decreases. 

0.  J.  W. 

Raman  effect  in  liquid  acetylene.  G.  Glockler 
and  M.  M.  Renfrew  (J.  Chem.  Physics,  1938,  6, 
340). — No  rotation  lines  accompanying  the  strong 
Raman  frequencies  of  liquid  C2H2  at  —*75°  could  be 
detected  after  an  exposure  of  16  hr.  (cf.  A.,  1936, 
269).  A  new  displacement  of  1259  cm."1  is  probably 
the  same  as  the  shift  of  1233  cm.-1  reported  for  the 
gas  by  Bhagavantam  and  Rao  (ibid.,  546,  663), 
and  is  possibly  an  overtone  of  the  deformation  fre¬ 
quency  at  630  cm.-1  Accompanying  the  1961  cm.-1 
line  is  a  weak  satellite  at  1934  cm.-1  which  is  attributed 
to  13CH;12CH.  Theoretically  this  isotopic  frequency 
is  1929  cm.-1  No  isotopic  companion  was  found  for 
the  3341  cm.-1  frequency.  The  frequencies  at  560 
cm.-1  and  631  cm.”1  are  also  discussed. 

W.  R.  A. 

Raman  spectra  of  deuteroethylenes.  M.  de 

Hemftinne,  J.  Jungers,  and  J.  M.  Delfosse  (J. 
Chem.  Physics,  1938,  6,  319 — 324;  cf.  A.,  1937,  I, 
549). — C2H4  was  deuterated  by  two  methods.  In 
one,  progressive  deuteration  was  effected  by  the  ex¬ 
change  reaction  between  C2H4  and  D20  in  the  presence 
of  a  catalyst.  In  the  other,  C2H3D  (a),  (CHD)2 
(cis  and  trans)  (6),  and  C2D4  (c)  were  prepared  in  a 
pure  state  by  reduction  of  the  corresponding  di- 
bromide  with  Zn  in  Ho0  by  the  following  reactions  : 

(a)  CHoICHBr  +  DBr  4  CH,Br-CHDBr  ->  CH2ICH  D  ; 

(b)  CDfCD  +  2HBr  CHDBr-CHDBr  ->  CHDICHD  ; 

(c)  CDjCD  +  2DBr  CD2BrCD2Br  ->  CD2ICD2. 
Raman  spectra  of  liquefied  C2H4,  C2H3D,  cis -  and 
Jrans-(CHD)2,  CH2!CD2,  C2HD3>  and  C2D4  are  re¬ 
corded.  Assignments  of  normal  modes  of  vibration 
are  made,  and  the  effect  of  isotopic  substitution  on  v 
is  discussed.  The  product  ratio  of  corresponding  w 
of  the  two  isotopic  species  is  applied  and  the  an- 
harmonicity  corrections  are  deduced.  W.  R.  A. 

Raman  effect.  LXXXIV.  Methyl  derivatives . 
J.  Wagner  (Z.  physikal.  Chem,,  1938,  B,  40,  36 — 
50). — Measurements  on  the  Raman  spectra  of  MeCl, 
MeBr,  Mel,  MeSH,  and  MeOH  are  recorded.  The 
variation  of  the  3000,  2950,  and  1430  cm.-1  frequencies 
of  the  Me  group  in  MeX  with  change  in  the  nature  of 
the  substituent  X  (—Cl,  Br,  I,  CH3,  OH,  SH,  NH2) 
is  discussed.  The  following  force  consts.  are  calc.  : 
C-H  4*96.  C-Cl  3*34,  C-Br  2*76,  C-I  2*26,  C-C  4*95, 
C-N  5*61,  C-0  5*73,  C-S  3*44,  all  x  105,  dyne /cm. 

H.  J.  E. 

Raman  effect.  LXXXV.  Boric  acid  and  deriv¬ 
atives.  L.  Kahovec  (Z.  physikal.  Chem.,  1938,  B, 
40,  135 — 145).— Data  are  recorded  for  B(0H)3, 

for  esters  of  the  tvpe  B(0R)3,  where  R  =  Me,  Et, 
Pra,  Pr*  Bua,  or  C5Hn*  and  for  CH(0Me)3. 
Amanthakrishnan’s  data  for  the  Me  and  Et  esters  are 
confirmed  (cf.  A.,  1936,  1179).  The  restoring  force 
per  unit  displacement  for  the  OH  group  in  cryst. 
H3B03,  derived  from  the  frequency  3166  cm.-1,  is 
5*5  X  105  dyne/cm.  and  the  radius  of  the  group  is 
1*03  a.  The  symmetry  of  HgB03  is  probably  C /,3. 
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The  trigonal  symmetry  persists  in  liquid  B(OMe)3, 
which  has  a  quasicryst.  structure.  It  disappears  in 
the  Et  and  higher  esters.  In  B(OMe)3  free  rotation 
about  the  B-0  valencies  is  hindered.  H.  J.  E. 

Raman  spectra  of  organic  silicates.  B.  V. 
Thosar  and  R.  N.  Bapat  (Z.  Physik,  1938,  109, 
472 — 176). — The  Raman  spectra  of  Me,  Et,  Pra, 
Bua,  and  isoamyl  silicates  (exciting  line  X  =  4358) 
are  photographed.  The  four  fundamental  frequencies 
of  the  Si04  tetrahedron  are  obtained .  Two  of  them  arc 
ascribed  to  asymmetric  vibration  of  the  Si04  group 
and  vary  with  the  alkyl  radical,  and  two  to  sym- 
metncal  vibrations  along  the  Si-0  bond,  weakening 
but. not  changing  in  frequency,  in  the  order  Me-> 
isoamyl.  L.  G.  G. 

Raman  effect  and  problems  of  constitution. 
XI.  Gly oxaline . — Sec  A.,  1938,  II,  294. 

Raman  effect  in  solid  ci/c/ohexane.  S.  M. 
Mitra  (Phil.  Mag.,  1938,  [vii],  *25,  895— 899).— New 
frequencies  observed  at  60  and  105  cm.-1  were  charac¬ 
teristic  of  the  solid.  Each  of  the  lines  at  1266  and 
1437  cm.-1  in  the  liquid  was  split  into  two  in  the 
spectrum  from  the  solid;  the  2922  cm.-1  line  was 
broadened  and  other  lines  were  unchanged  in  the  solid. 

H.  J.  E. 

Reflexion  coefficients  of  certain  organic  sub¬ 
stances.  J.  A.  M.  van  Liempt  (Rec.  trav.  chim., 
1938,  57,  694 — 696). — With  the  aid  of  a  sublimation- 
pressure  formula  (A.,  1936,  21)  reflexion  coefTs.  can  be 
calc,  from  Raman  frequencies  and  sublimation 
pressure  data.  The  vals.  of  the  coefTs.  of  C6He, 
7J'C6H,Br2,  and  CinHo  are  all  between  0*99  and  1*0. 

W.  R.  A. 

Resolution  of  luminescent  spectra  excited  by 

ultra-violet  light.  J.  Ewles  (Proc.  Leeds  Phil. 

Soc,,  1938,  3,  416). — The  resolved  luminescent  bands 

of  CaO  excited  by  cathode  rays  are  also  obtained  under 

ultra-violet  light  excitation.  There  appears  to  be  a 

slight  shift  towards  the  red,  but  the  frequency 

difference  of  500  cm.*1  is  maintained.  F.  J.  L. 

* 

Fluorescence  and  absorption  of  Pr+*+  and 
Eu++^.  II.  H.  Lange  (Ann.  Physik,  1938,  [v],  32, 
361 — 377  ;  cf.  A.,  1938,  I,  293). — Fluorescence  spectra 
of  Eu+++  in  various  salts  crystallising  in  different 
systems  were  measured  at  —180°.  Absorption 
spectra  were  measured  at  20°  and  —180°.  The 
phosphorescence  of  mixed  phosphors  containing 
alkaline-earth  +  Eu  sulphates  varied  according  to  the 
uniformity  of  the  prep.  Results  are  discussed  in 
relation  to  splitting  of  the  ground  terms  of  Eu^+ 
in  the  crystal  field.  H.  C.  G. 

Cathodo-luminescence  spectrum  of  samarium 
in  solid  calcium  compounds.  E.  Iwase  (Sci. 
Papers  Inst.  Phys.  Chem.  Res.  Tokyo,  1938,  34, 
487—503;  cf.  A.,  1934,  345;  1938,  I,  176).— Spectra 
for  the  Ca  salts  (calcined  with  SmC^  at  800°)  of  the 
anions  Si03",  SO/',  P04"',  W04",  Mo04",  F',  0", 
A1204",  and  B204"  have  been  measured  in  the  visible, 
and  compared  with  similar  data,  chiefly  by  Bruning- 
haus  and  by  Urbain.  Sharp  bands,  usually  in  3 
groups,  vary  in  X  and  intensity  with  the  anion.  The 
extent  to  which  the  nature  of  an  activator  in  natural 


minerals  may  be  safely  inferred  from  such  spectra  is 
illustrated  from  scheelite,  fluorite,  and  apatite. 

I.  McA. 

Rectifying  properties  of  crystals.  R.  Deaglio 
(Nature,  1938,  141,  1011). — A  discussion  (A.,  1938,  I, 
120).  L.  S.  T, 

Measurements  on  complex  photo-cathodes. 
P.  Goreich  (Z.  Physik,  1938,  109,  374—386).— 
Transparent  films  of  Bi  or  Sb  were  deposited  on 
Ag20  layers  and  Cs  was  allowed  to  act.  Photo¬ 
electric  current-X  relationships  are  obtained  for  the 
resulting  complex  photo-cathodes,  and  from  the 
curves  conclusions  were  drawn  as  to  the  mechanism 
of  electron  emission.  L.  G.  G. 

Semi-conductor  in  an  alternating  current.  G. 
DkcntNE  (Compt.  rend.,  1938,  206,  1558— 1560).— A 
method  for  determining  the  effective  capacity  of  the 
contact  between  a  conductor  and  a  semi-conductor 
(cf.  A.,  1938,  I,  296),  using  a.c.,  is  described. 

A.  J.  E.  W. 

Electrical  conductivity  and  thermoelectric 
properties  of  semi-conductors.  B.  M.  Hochjverg 
and  M.  S.  Sominskt  (Physikal.  Z.  Sovietunion,  1938, 
13,  198 — 223). — Measurements  were  made  of  thermo¬ 
electric  power  for  the  junction  Cu-semi- conductor  for 
the  semi-conductors  W03,  V205,  CuO,  Sc,  MoS2,  SiC, 
Bi2S2,  T12S,  and  CoO.  Comparative  measurements  of 
the  temp,  coeffs.  of  the  electrical  conductivity  and  of 
the  thermoelectric  power  have  been  made.  A  dis¬ 
continuous  variation  in  direction  and  magnitude  of  the 
thermoelectric  power  of  T12S  with  its  state  of  oxid¬ 
ation  and  a  similar  variation  with  temp,  have  been 
observed.  It  is  concluded  that  both  electron  and 
positive  hole  diffusion  are  active  in  the  conductivity  of 
semi-conductors.  0.  D.  S. 

Conductivity  law  of  semi-conductors.  F.  Mog- 
lich  (Z.  Physik,  1938,  109,  503 — 509). — Conductivity 
in  semi-conductors  is  shown  to  be  a  consequence  of  an 
internal  ionisation  releasing  mobile  electrons.  The 
nature  of  this  ionisation  is  discussed.  L.  G.  G. 

Dielectric  constant  of  ionised  gases.  II.  S. 
Gangopadhyaya  and  S.  R.  Khastgir  (Phil.  Mag., 
1938,  [vii],  25,  883—895;  cf.  A.,  1937,  I,  347).— 
Measurements  for  ionised  air  and  N2  are  given.  At 
const,  tube  current  the  dielectric  const,  of  ionised  air 
decreases  oc  X2  to  a  min.  val.,  and  then  increases. 

H.  J.  E. 

Temperature-dependence  of  the  dielectric  con¬ 
stant  of  the  gaseous  mixture  N02  N204  and 

the  electric  moment  of  N02  and  N204.  R.  W. 
Schulz  (Z.  Physik,  1938,  109,  517 — 537). — e  for 
N02  ==±:  N204,  prepared  from  Pb(N03)2,  was  deter¬ 
mined  by  a  heterodyne  method  oyer  a  temp,  range  of 
70°  and  at  pressures  up  to  600  mm.  Hg.  Results  are 
in  conflict  with  those  of  Williams  (cf.  A.,  1936,  408). 
The  moments  of  N02  and  N204  are  respectively  0-29 
and  0*37  D.  L.  G.  G. 

Calculation  of  the  permanent  electric  moment 
of  some  alkali  halides.  P.  Trautteur  (Nuovo 
Cim.,  1938, 15,  5— 9) —The  vals.  of  g,  calc,  by  means 
of  Debye's  formula,  for  Csl,  KC1,  and  RbBr  are  13*7 — 
14*0,  12*8,  and  13*5  D.,  respectively.  The  differences 
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in  these  vals.  from  those  of  gob,.  are  attributed  to 
deformation  of  tho  outer  electronic  shells  of  the 
constituent  ions.  0.  J.  W. 

Dipole  moment  and  structure  of  morpholine. 

J.  R.  Partington  and  D.  I.  Coomber  (Nature,  1938, 
141,  918). — The  dipole  moment  (in  C6H6  at  20°)  is 
1-48  e.  The  two  Sachse  Z-forms,  the  two  sym¬ 
metrical  and  tho  two  unsymmetrical  {/- forms  which 
are  possible,  are  shown  diagrammatically.  Moments 
are  calc,  for  these  structures  and  the  val.  1*48  agrees 
with  either  of  the  two  2-forms,  whilst  comparison  with 
the  results  for  dioxan  indicates  that  this  is  the  most 
probable  interpretation.  The  possibility  of  small 
amounts  of  the  four  {/-forms  is  not  excluded. 

L.  S.  T. 

Chemical  war  materials.  VII.  Dipole 
moments  of  nose-  and  throat-irritant  materials 
(blue  cross  war  materials).  VIII.  Dipole 
moments  of  lung  poisons  (green  cross  war 
materials).  IX.  Dipole  moments  of  skin  poi¬ 
sons  (yellow  cross  war  materials).  H.  Moiiler 
(Helv.  Chim.  Acta,  1938,  21,  784—786,  787—788, 
789 — 792 ;  cf.  A.,  1938,  1,  121). — Prom  measurements 
on  dil,  solutions  in  CaH14  or  CGH6  the  following  dipole 
moments  (in  D.)  have  been  determined  :  AsPh2Cl 
2*70,  AsPhyCN  4*19,  phenarsazine  chloride  2*26, 
CICOoMe  2*22,  ClCOoCCl3  2*16,  CClyNOo  1*91,  AsEtCL 
2*51,"  CHCKCHAsClo  1*77,  (CHCi:CH)»AsCl  1-45; 
As(CH:CHC1)3  0*39,  (CH2C1*CII2)2S  1*76.  “  J.  W.  S. 

Dielectric  constant  and  conductivity  of  soil  at 
high  radio  frequencies.  S.  S.  Banerjee  and  R.  D. 
Josm  (Phil.  Mag.,  1938,  [vii],  25,  1025—1033).— 
Measurements  have  been  made  by  determining  the 
actual  attenuation  of  the  waves  in  the  soil.  Con¬ 
ductivity  increases  with  frequency  and  moisture 
content  and  is  of  the  order  10°  e.s.u.  Dielectric  const, 
falls  with  rise  of  frequency  but  rises  with  moisture 
content  from  4*5  with  6*3%  H20  to  17*3  with  13*9%. 
Change  of  the  attenuation  const,  is  not  very  regular 
but  is  usually  higher  for  moist  soil  and  high  fre¬ 
quencies.  For  Indian  soil  both  conductivity  and 
dielectric  const,  are  <  for  soil  from  other  countries. 

T.  H.  G. 

Necessary  corrections  of  the  modern  theory  of 
complex  compounds.  B.  Ormont  (J.  Phys.  Chem. 
Russ.,  1938,  11,  274 — 277). — When  establishing  a 
theory  of  complex  compounds  the  nuclei  must  be 
taken  into  account ;  the  theories  considering  electrons 
only  are  insufficient  r  J.  J.  B. 

Constitution  of  complex  metallic  salts,  VII. 
Structure  and  configuration  of  the  bridged  deriv¬ 
atives  of  trimethylarsine  with  palladous  halides. 
F.  G.  Mann  and  A.  F.  Wells  (J.C.S.,  1938,  702— 
710;  cf.  A.,  1936,  1496). — The  bridged  derivatives  of 
the  trialkyl-phosphines  and  -arsines  with  Pd11 
halides,  e.g [PR3,PdCl2]2>  exist,  in  the  solid  state,  in 
only  one  of  three  possible  isomeric  forms  which,  in 
org.  solvents,  are  all  present  in  tautomeric  equili¬ 
brium.  The  isomorphous  members,  [AsMe^PdClJo 
(I)  and  [AsMe3,PdBrJ<>  (II),  have  been  examined 
crystal lographically.  The  mols.  are  planar,  and  the 
crystal  is  built  up  from  parallel  layers  of  such  mols.  ; 


they  possess  a  diad  axis  of  symmetry.  The  structure  of 

Me3Asv  /Cl 

(I)  accordingly  is  /Pd\  yPdd  *  The 

C  V  *CK  \4sMe3 

unit  cell  contains  4  mols.,  and  their  orientation  in  the 
crystal,  interat.  distances,  and  bond  angles  have  been 
determined.  Differences  in  the  types  of  crystals  of  (I) 
and  (II)  obtained  from  EtOH  and  from  dioxan,  are  dis¬ 
cussed.  [AsMe3,PdClBr]2  (III),  [AsMe3,PdCl(SCN)]2, 
and  [AsMe3,PdBr(SCN)]2  have  been  prepared  and  the 
nature  of  the  bridging  in  each  is  discussed.  Three 
cryst.  forms  of  (III)  havo  been  obtained  and  examined. 
The  phosphine  analogue  of  (I)  is  not  isomorphous  with 
(I).  The  existence  of  the  bridged  linking  of  metallic 
atoms  through  acid  radicals  is  reviewed  briefly  and  it 
is  shown  that  the  groups  — -Cl->,  — 0  — ,  — OH*>, 
-S-,  —  SEt->,  —  SCN->,  -NH2->,  and  -NH- 
can  all  give  4-membered  rings  when  two  such  groups 
bridge  two  metallic  atoms,  whilst,  under  similar  cir¬ 
cumstances,  rings  containing  >4  atoms  are  formed 
with  the  groups  —  O — CMe = 0-> ,  — O— S02-~0— , 
—  0 — S02 — S — ,  — N(->-0)  =  0->,  and  —6—0—. 
An  improved  prep,  of  PMe3  and  of  dichlorobis(tri- 
methylarsine)palladium,  [(AsMe3)2PdCl2],  is  given. 
The  following  are  described  :  dibromobis(trimethyl - 
arsineypalladium ,  [(AsMe3)2PdBr2],  m.p.  229°;  di- 
bromobis(trirnethylarsine)-iL-dibro77iodipalladmm 
[=  (II)  above],  decomp.  258 — 260°  with  previous 
darkening  but  without  melting ;  dichlorobis(trimethyl - 
arsine)-^dibromodipalladium  [=  (III)  above],  dark¬ 
ened  on  heating  at  230°  and  had  decomposed  at 
248°  ;  d i th iocyanatob is(trimethylars ine)palladium , 
[(AsMe3)2Pd(SCN)2],  m.p.  124°;  dihalogenobis(tri- 
methyla  rs  me)  -  \i-dithio  cyana  todipal  ladi  urn , 
[AsMe3,PdX(SCN)]2,  X  =  Cl ,  m.p.  192—193°  (de¬ 
comp.),  Br,  m.p.  189 — 190°  (decomp.);  dinitrobis - 
(tri77ietJiylarsine)palladiu7n,  [(AsMe3)2Pd(N02)2],  m.p. 
234°  (decomp.) ;  dichlorobis(tri77ielhylarsi7ic)-\L-dinitro- 
dipalladium ,  [AsMc3,Pd(N02)Cl]2,  m.p.  186 — 188° 
(decomp,  after  softening) ;  llichlorobis{tri77ietJiylphos - 
2)hine)palladiu77it  [(PMe3)2PdCL>],  m.p.  282°  (decomp.) ; 
dichlorobis(tri77ieihylphosphi7ie)  -  [x  -  dichlorodipalladiutn> 
[PMe3,PdCl2]2,  m.p.  285°  (decomp.) ;  di-iodobis(tri- ii- 
propylpliosphiney\j.-duiododi77iercuryi  [PPr^HglJa, 
occurs  in  two  forms,  white,  m.p.  114°,  and  yellow, 
convertible  into  the  white  form  by  heating. 

W.  R.  A. 


Dimensional  considerations  in  continuum 


physics.  R.  Furth  (Ann.  Physik,  1938,  [v],  32, 
336 — 346). — Dimensions  of  physical  eonsts.  for  the 
reversible  and  irreversible  properties  of  matter  in  the 


solid,  liquid,  and  liquid-cryst.  states  are  discussed. 

H.  C.  G. 


Most  probable  excitation  energy  of  the  hydro¬ 
gen  molecule  observed  experimentally.  S.  G. 
Coles  and  R.  Whiixdington  (Proc.  Leeds  Phil.  Soc., 
1938,  3,  401 — 402).— Using  the  magnetic  spectrum 
method  vals.  between  12*4  and  12*9  v.  are  deduced 


from  observation  of  the  44  loss  band/'  F.  J.  L. 


Internuclear  distance  in  the  fluorine  molecule. 
L.  O.  Brockway  (J.  Amer.  Chem.  Soc.,  1938,  60, 
1348—1349). — Electron-diffraction  measurements  give 
1*45 ±0*05  A.,  which  is  about  14%  >  the  val.  expected 
for  a  normal,  single  covalent  linking.  E.  S.  H. 


ii  ((/),  m  (a,  b) 
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Length  of  aliphatic  carbon  [C-C]  link.  C.  H. 
Macgillavry  (Z.  Krist.,  1938,  98,  407 — 410). — 
Assuming  the  plane  zig-zag  C  chain  (fig.), 
the  C-C  link  is  determined  from  d  and  r. 
Muller’s  (X-ray)  r  and  interpretation 
are  questioned;  the  val.  0*82d:0Tl  A., 
determined  from  Muller’s  cell  dimensions 
and  Trillat’s  electron  diffraction  (hi 0) 
intensities  for  a  long-chain  n-paraffin, 
accords  with  Hcngstcnbcrg’s  X-ray  val. 
With  d  2-54  A.  (X-ray),  C-C  is  thus  1 -52 ±0*07  a. 

I.  McA. 

Deformations  of  valency  angles  according  to 
absorption  spectra  ;  structures  of  benzocyclan- 
ones,  their  oximes,  and  benzocyclenes. — See  A., 
1938,  II,  327. 

Surface  tension  of  liquid  helium.  J.  F.  Allen 
and  A.  D.  Misener  (Proc.  Camb.  Phil.  Soc.,  1938, 
34,  299 — 300). — The  surface  tension  of  liquid  He 
between  1°  and  5°  K.  has  been  measured  by  the 
capillary-rise  method.  There  is  no  apparent  dis¬ 
continuity  at  the  transition  point.  F.  J.  L. 

Computation  of  three-dimensional  Fourier 
syntheses  in  crystal  structure  analysis.  T.  H. 
Goodwin  and  R.  Hardy  (Phil.  Mag.,  1938,  [vii], 
25,  1096 — 1104). — Complete  resolution  of  all  the 
atoms  in  a  unit  cell  may  not  be  possible  from  two- 
dimensional  Fourier  projections  but  must  result  from 
three-dimensional  syntheses  if  sufficient  terms  are 
used.  The  stages  by  which  such  syntheses  are  carried 
out  are  described  for  the  most  general  (completely 
asymmetric)  case  and  special  attention  is  given  to 
summations  over  planes  such  as  (xyzx)  and  along  lines 
such  as  (aqi/jz).  T.  H.  G. 

Intense  monochromatic  beams  of  X-rays.  I. 
Fankuchen  (Physical  Rev.,  1938,  [ii],  53,  910;  cf. 
A.,  1937,  I,  152). — An  amplification  of  discussions  bv 
Bozorth  (cf.  A.,  1938,  I,  300).  N.  M.  B.  " 

New  type  of  A"-ray  diagram.  A.  Gctinier 
(Compt.  rend.,  1938,  206,  1641— 1643).— The  occur¬ 
rence  of  diagrams  containing  straight  lines  or  diffuse 
spots  of  low  intensity  radiating  irregularly  from  the 
central  spot  is  described.  Such  diagrams  have  been 
obtained  with  a  supersaturated  Al-Cu  solid  solution, 
using  monochromatic  radiation ;  in  this  case  they  may 
be  due  to  reflexion  at  plane  aggregates  of  Gu  atoms  of 
small  thickness,  distributed  irregularly  but  parallel  to 
each  other  throughout  the  crystal.  The  diameter 
(^150  A.)  and  thickness  (~3 — 4  A.)  of  these 
aSoreSates  can  be  deduced  from  the  diagram  obtained. 

A.  J.  E.  W. 

Radial  lines  in  Laue  spot  photographs,  (a) 
A.  P.  R.  Wadlund.  (b)  W.  H.  Zachariasen  (Ph}rsical 
Rev.,  1938,  [ii],  53,  843,  844). — (a)  Unexplained 
radial  lines  with  marked  structure  have  been  observed 
on  Laue  photographs  only  in  the  case  of  NaCl  and  KC1 
crystals. 

-  (b)  It  is  suggested  that  the  lines  are  due  to  two- 
dimensional  lattice  effects,  observable  in  the  case  of 
NaCl  and  KC1  owing  to  the  pronounced  mosaic 
character  of  the  crystals.  A  mathematical  treatment 
is  developed.  N.  M.  B. 


Detection  of  lattice  disturbances  and  deter¬ 
mination  of  particle  sizes  with  X-rays.  R. 
Frioke  (Z.  Elektrochem.,  1938,  44,  291—295).— 
The  effect  of  various  types  of  lattice  disturbances, 
of  small  size  of  primary  particles,  and  of  admixture 
of  amorphous  material  on  the  widths  and  intensities 
of  X-ray  lines  aro  discussed.  F.  J.  G. 

Structure  of  the  real  crystal  system.  D. 
Balarev  (Ostcrr.  Chem.-Ztg.,  1938,  41,  235 — 242). — 
The  author’s  views  on  the  non- homogeneity  of  real 
crystals  are  summarised  and  discussed.  J.  W.  S. 

Velocity  of  crystallisation  of  sodium  and  the 
connexion  between  the  atomic  heat  of  fusion 
and  velocity  of  crystallisation  of  the  elements. 
J.  Czochralski  and  W.  Garlicka  (Wiadom.  Inst. 
Met.,  1936,  3,  39-44 ;  Chem.  Zeritr.,  1936,  ii,  1845).— 
The  velocity  of  crystallisation  of  Na,  melted  under 
xylene,  increases  with  temp.  Dendritic  crystals  are 
obtained  below  98°,  and  cylindrical  crystals  above  this 
temp.  Comparison  of  the  atm.  heat  of  crystallisation 
and  velocity  of  crystallisation  of  Au,  Al,  Sn,  Pb,  and 
Na  shows  that  velocity  decreases  with  increasing  heat 
of  crystallisation.  L.  S.  T. 

Quasi-crystalline  and  crystalline  liquids. 
F.  C.  Frank  (Physikal.  Z.,  1938,  39,  530 — 534). — 
Theoretical.  Two  non-ad  jacent  mols.  can  only 
remain  parallel  to  one  another  if  there  is  a  “  chain  ” 
of  parallel  mols.  between  them.  The  maintenance  of 
the  parallelism  is  dependent  on  the  ratio  of  the 
probabilities  of  branching  and  of  rupture  of  the 
<f  chain.”  If  this  is  <1  the  parallelism  is  limited  to 
a  finite  range,  whereas  if  it  is  equal  to  1  it  may  go  on 
indefinitely.  The  effect  of  small  deviations  from 
parallelism  is  considered.  A.  J.  M. 

Precision  determination  of  lattice  constants 
of  hygroscopic  compounds  (LiCl,  NaBr).  A. 
Ievins,  M.  Straumanis,  and  K.  Karlsons  (Z.  physi¬ 
kal.  ’Chem.,  1938,  B,  40,  146—150;  cf.  A.,  1936, 
273). — Precautions  necessary  for  the  prep,  of  the 
specimen  and  for  its  examination  by  the  powder 
method  are  described.  The  lattice  consts.  of  LiCl 
and  NaBr  at  25°  are  5T2952di 0*00004  a.  and  5-96095 
4:0-00005  A.,  respectively.  The  expansion  coeffs. 
are  44*76  X  10-6  and  42*52  x  10-6,  respectively. 

H.  J.  E. 

Configuration  of  a  pentahalogen  anion  group 
from  the  X-ray  structure  determination  of 
potassium  tetrachloroiodide  crystals.  R.  C.  L. 
Mooney  (Z.  Krist.,  1938,  98,  377—393;  cf.  A.,  1938, 
I,  347). — By  Laue  and  oscillation  X-radiograms,  the 
monoclinic  cell  of  KIC14  contains  4  mols.  with  a 
13*09,  b  14*18,  c  4*20  a.,  p  95°  T ;  Pca]c.  2-62;  space- 
group  ( P2Jn ).  Complete  at.  parameters  and 

interdistances  are  determined  in  fair  agreement  with 
>200  visual  intensities.  In  the  complex  (IC14)' 
anion,  4  Cl  at  the  corners  of  a  square  are  linked  to  a 
central  coplanar  I  by  quadricovalency  at  2*34  a. 
The  structure,  which  involves  a  close-packing  of 
(ICI4)'  with  a  .loose  6-co-ordination  of  K-Cl  (at  ~ 
3*32  a.),  is  discussed  in  relation  to  binding  and 
stability.  I-  McA. 

Oxygen  parameters  for  [crystal  structure  of] 
NaI04.  E.  A.  Hazlewood  (Z.  Krist.,  1938,  98, 
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439 — 446). — The  tetragonal  cell  has  a  5-3222^ 
0*0004,  c  11-93  A.;  the  space-group  (A.,  1938,  I, 
125)  is  confirmed.  The  O  parameters,  x  0-220, 
y  0-159,  z  0-0S9,  derived  from  analysis  of  (00Z)  and 
(hk 0)  integrated  intensities  (using  a  spectrometer  with 
Geiger-Muller  counter,  amplifier,  and  thyratron 
system)  are  confirmed  by  sensitive  analysis  of  oscil¬ 
lation  photograms.  Each  Na  is  S-co-ordinated  to 
equidistant  O  at  2-575  A.  (I04)'  is  a  regular  tetra¬ 
hedron  (O  at  corners,  central  I)  with  I — O  1-792, 
O—O  2-67  a.  I.  Me  A. 

Structure  of  sodium  isocyanate.  M.  Bassiere 
(Compt.  rend.,  1938,  206,  1309- — 1311). — The  struc¬ 
ture  is  analogous  to  that  of  NaN3.  The  unit  cell, 
containing  one  mol.,  has  a  3-576,  c  15-10  a.;  space- 
group  Clv  or  i?3m.  The  at.  parameters  give  the 
interat.  distances  C — N 1-21,  C— O  1-13  a.,  and  confirm 
that  the  CNO  group  is  linear  and  has  the  structure 

*n:c:o.  a.  j.  e.  w. 

Crystal  structure  of  acetaldehyde-ammonia 
“  CH3*CHO -NH3 . T f  N.  F.  Moerman  (Z.  Krist., 
193S,  98,  447 — 455). — X-Ray  analysis  shows  the 
rhombohcdral  cell  with  a  8-36  a.,  a  S4°,  to  contain 
6  C2H7ON ;  p  1-06;  space-group  D A  structure, 
with  approx,  parameters  and  interdistances  for  the 
groups  CH,  NH,  H20,  and  Me,  is  determined  in 
accord  with  chemical  facts  and  crystal  symmetry, 
optics,  cleavage,  cell  dimensions,  and  estimated  X-rajr 
intensities.  6  H20  linked  by  the  ice-type  OH  bond 
(Bernal,  A.,  1934,  13)  form  a  central  puckered 
O-hcxagon  (I)  (angle  0-0-0  ~  110°)  between  2 
normally  bonded  “  armchair ,J  hexagon  trimerides 
(CHMe’NH)3  (II),  with  the  Me  outside.  3  N  of  each 
of  (II)  arc  linked  bv  H  bonds  to  alternate  O  of  (I). 

I.  Me  A. 

X-Ray  analysis  of  definite  single  crystals  of 
cetyl  palmitate.  R.  Kohlhaas  (Z.  Krist.,  193S, 
98,  41S — 438 ;  cf.  A.,  1937,  I,  502). — Thermal  and 
optical  analysis  from  20°  to  54°  (m.p.)  shows  no 
structural  transitions  in  crystals  obtained  from  amyl 
butyrate.  From  Laue,  rotation,  and  Schiebold- 
Sauter  X -radiograms,  the  monoclinic  cell  has  a  5-61, 
b  7*42,  c  sin  p  77-88  a.,  (i  61-3° ;  p  0-9S9 ;  4  mols.  per 
cell;  space-group  probably  C2A —  P21/c.  Discussion 
of  the  structure  is  based  on  some  140  indexed  in¬ 
tensities.  Dicetyl  ether  is  monoclinic  with  a  5-49, 
b  7*45,  c  sin  (1  3S*97n  a.,  (i  63-2° ;  p  0-97S. 

I.  McA. 

Calibration  substances  for  electron  diffraction. 

N.  A.  Schischacov  (Physikal,  Z.  Sovietunion,  1937, 
12,  20 — -22). — Choice  of  standard  specimens  for  deter¬ 
mination  of  X  in  electron  diffraction  experiments  is 
described.  Two-dimensional  crystals  of  Si205  are 
recommended  and  the  method  of  prep,  is  given.  The 
hexagonal  lattice  const,  a  =  5-161  a.  (±0*3%). 

J.  A.  D. 

Molecular  structure  of  selenium  dioxide 
vapour.  K.  J.  Palmer  and  N.  Elliott  (J.  Amer. 
Chem.  Soc.,  1938,  60,  1309 — 1310). — Electron-diffrac¬ 
tion  data  yield  the  vah  1*61  ±0  03  A.  for  the  Se— 0 
distance.  E.  S.  H. 

Electron  diffraction  by  Sb2Oa  on  Sb2S3.  S. 
Miyake  (Sci.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo, 
1938,  34,  565 — 583). — Reflexion  photographs  from 


oxidised  Sb2S3  gave  three  types  of  patterns  according 
to  the  heating:  (1)  ring  patterns  of  Sb203;  (2)  spot 
patterns  of  Sb203,  oriented  along  the  lattice  of  the  base 
crystal ;  (3)  ring  patterns  from  Sb204  also  showing 
evidence  of  orientation.  Forbidden  spots,  spots  with 
irrational  indices,  and  refraction  phenomena  were 
observed  and  are  discussed  in  terms  of  Laue’s  dynam¬ 
ical  theory  of  diffraction.  Crystal  dimensions  are 
estimated  ;  the  inner  potential  of  Sb203  is  17  v. 

J.  A.  D. 

Ferromagnetic  anisotropy  of  nickel-iron  crys¬ 
tals  at  various  temperatures.  J.  D.  Kleis 
(Physical  Rev.,  1938,  [ii],  53,  848;  cf.  A.,  1937,  I, 
120). — A  correction.  N.  M.  B. 

Effect  of  lattice  discontinuities  on  the  magnetic 
properties  of  magnetite.  D.  J.  Doan  (U.S.  Bur. 
Mines,  193S,  Rept.  Invest.  3400,  65 — 86). — The  mag¬ 
netic  properties  of  magnetite  were  studied  in  view  of 
the  possibility  of  developing  separation  in  an  alternat¬ 
ing  magnetic  field.  The  relation  between  lattice 
structure  and  magnetic  properties  is  discussed,  A 
Fe304-Fe203  mixture  (prepared  by  heating  Fe203) 
showed  max.  “  age-hardening  ”  effects  at  400—700°, 
the  behaviour  being  similar  to  that  of  Fe  alloys.  The 
magnetic  properties  of  Fe304,  made  by  reducing 
Fe203,  are  correlated  with  the  X-ray  structure.  The 
coercive  form  of  the  product  is  related  to  the  reducing 
temp,  and  the  type  of  gas  used.  The  magnetic  effects 
of  applied  mechanical  stresses  were  observed. 

S.  J.  K. 

Deformation  of  crystalline  matter.  A.  Pistoc- 
cm  (Alluminio,  1938,  7,  3—13). — A  general  survey  of 
interat.  forces  in  crystals.  O.  J.  W. 

Plastic  deformation  of  rock-salt.  IV.  N.  A. 

Brilliantov  and  I.  V.  Obreimov  (Physikal.  Z.  Soviet- 
union,  1937,  12,  7— 19;  cf.  A.,  1935,  1311).— A 
method  of  obtaining  large  twins  of  NaCl  by  plastic 
deformation  is  described.  Optical  measurements  of 
the  angle  between  the  facets  are  compared  with  X-ray 
measurements  of  the  angles  between  the  twinned 
crystals  and  show  that  pure  translation  does  not  occur. 
When  NaCl  is  deformed  a  birefringent  stripe  appears 
as  boundary  between  the  twins,  and  this  stripe  is 
coloured  more  intensely  by  X-rays  than  the  rest  of  the 
crystal.  J.  A.  D. 

Liquid  crystals  and  anisotropic  solutions. 
A.  S.  C.  Lawrence  (J.  Roy.  Microscop.  Soc.,  1938, 
[iii],  58,  30—48 ;  cf.  A.,  1933,  1108).— A  lecture. 

I.  McA. 

Contact  potential  between  liquid  and  solid 
zinc  at  the  m.p.  H.  Ktjrzke  and  J.  Rottgardt  (Z. 
Physik,  1938,  109,  341 — 348). — The  contact  p.d. 
between  liquid  and  solid  Zn,  determined  from  measure¬ 
ments  of  photoelectric  saturation  currents,  is  ~  — 0*2  v. 

H.  C.  G. 

Sintering  of  metal  powders.  G.  Grtjbe  and  H. 
Schlecht  (Z.  Elektrochcm.,  193S,  44,  367 — 374). — 
Data  are  recorded  for  the  influence  of  sintering  temp, 
on  the  density,  electrical  conductivity,  Brinell  hardness, 
and  tensile  strength  of  powders  of  Mo  and  Ni  com¬ 
pressed  at  pressure  >  10,000  kg.  per  sq.  cm. 

C.  R.  H. 

Electrical  resistances  of  the  alkali  metals.  M. 

Lemarchands  and  L.  Rougeot  (Bull.  Soc.  chim., 
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1938,  [v],  5,  910 — 915). — The  sp.  resistances  (p)  of 
solid  K,  Rb,  and  Cs  at  temp.  T  can  be  expressed  by 
relations  of  the  form  p  =  2  -y/y  .  ZTi .  T(1  +  Tj2Ti)  X 
1CH5,  where  T*  is  the  m.p.,  Z  the  at.  no.,  and  y  the  ratio 
of  the  sp.  heats.  This  relation  holds  also  for  Na  if  Z 
is  replaced  by  Z  +  1.  J.  W.  S. 

Specific  resistance  and  temperature  variation 
of  resistance  of  tin  crystals.  B.  Chalmers  and 
R.  H.  Humphry  (Phil.  Mag.,  1938,  [vii],  25,  1108 — 
1113). — Measurements  have  been  made  with  the 
c-axis  parallel  and  perpendicular  to  the  axis  of 
single  crystals  of  (3-Sn  (purity  99-987%  and  99-996%). 
The  effect  of  this  difference  in  purity  is  only  just 
perceptible  but  is  greater  in  the  “  parallel  ”  experi¬ 
ments.  T.  H.  G. 

Measurements  on  selenium  photo-elements. 
H.  Schweickert  (Z.  Physik,  1938,  109,  413 — 430). — 
Resistance  and  capacity  measurements  on  Se  photo¬ 
electric  cells  prove  the  existence  of  a  boundary  layer 
the  properties  of  which  determine  the  total  electrical 
output  and  the  observed  e.m.f.  on  illumination.  In 
contradiction  to  other  authors,  change  of  resistance  of 
the  boundary  layer  is  not  observed  on  illuminat  ion  and 
this  fact  allows  the  determination  of  the  energy  distri¬ 
bution  of  electrons  from  the  covering  electrode.  The 
quantum  yield  on  short-circuit  is  between  0-5  and  1*0. 

L.  G.  G. 

Magnetism  and  chemistry.  H.  Haraldsen 
(Tids.  Kjemi,  1938,  18,  69 — 74). — A  review. 

M.  H.M.  A. 

Magnetism  and  valency  of  the  atoms  in  metallic 
phases.  E.  Vogt  (Angew.  Chem.,  1938,  51,  361 — 
365). — A  review  of  the  characteristics  and  causes  of  the 
types  of  magnetism  occurring  in  metals  and  alloys. 
The  topics  discussed  include  the  magnetism  of  the  rare- 
earth  and  transition  metals,  and  electron  transfers 
occurring  on  formation  of  alloys.  A.  J.  E.  W. 

Theory  of  the  magnetic  anisotropy  of  cubic 
crystals  at  the  absolute  zero.  W.  F.  van  Peype 
(Physica,  1938,  5,  465- — 482). — An  extension  of  pre¬ 
vious  work  (A.,  1931,  1003),  based  on  Heisenberg’s 
theory.  A.  J.  E.  W. 

Time  of  relaxation  due  to  spin-spin  interaction 
in  paramagnetic  crystals.  R.  de  L.  Kronig  and 
C.  J,  Bouwkamp  (Physica,  1938,  5,  521—528;  cf.  A., 
1933,  117).— Theoretical.  A.  J.  E.  W. 

Paramagnetic  relaxation  in  iron  ammonium 
alum  at  low  temperatures.  W.  J.  de  Haas  and 
F;  K.  du  Pr t  (Physica,  1938,  5,  501— 506).— The 
differential  magnetic  susceptibility  /'  of 
Fe(NH4)2(S04)2,12H20  has  been  measured  at  1-22  and 
1-65°  K.,  using  a  small  a.c.  field  (frequency  v)  superposed 
on  a  parallel  const,  field,  y!  shows  considerable 
dependence  on  v  for  v  ~15  cycles,  and  it  is  concluded 
that  the  relaxation  time  for  the  spin-lattice  equili¬ 
brium  is  the  val.  (100  sec.)  predicted  by  Heitler 
and  Teller  (A:,  1936,  1191).  y_'  is  not  measurably 
decreased  by  a  transverse  const,  field.  A.  J.  E.  W. 

Thermodynamic ;  interpretation  of  paramag¬ 
netic  relaxation  phenomena.  H.  B.  G.  Casimir 
and  F.  K.  du  Pr£  (Physica,  1938,  5,  507 — 511). — The 
results  of  experiments  with  Fe(NH4)£(S04)2,12H20  (cf. 
preceding  abstract)  are  considered.  The  relaxation 
c  c**  (a.,  i.) 


time,  t,  of  the  spin-lattice  equilibrium  is  0-2 — 2  x 
10'2  sec.  in  a  magnetic  field  of  0 — 2500  gauss. 

A.  J.  E.  W. 

Magnetic  susceptibility  of  liquid  nitric  oxide, 
NO.  H.  Bizette  and  B,  Tsai  (Compt.  rend.,  1938, 
206,  1288— 1289).— /c  =  3*53  x  10~*  c.g.s.  unit  at 
^163°.  This  val,  indicates  that  liquid  NO  at  — 163° 
is  97%  polymerised  to  (NO)*  (cf.  also  A.,  1937,  1,  397). 

A.  J.  E.  W. 

Magnetic  anisotropy  of  some  mixed  Tutton 
salts.  M.  S.  Joolekar  (Z.  Krist.,  1938,  98,  411 — 
417 ;  cf.  A.,  1936,  1057), — To  determine  the  effect 
of  the  cryst.  electric  field  on  the  anisotropy  of 
paramagnetic  ions,  mixed  crystals  P  -f-  ?iD  (?i  by 
analysis)  have  been  prepared  from  the  isomorphous 
MS04,(NH4)2S04,6H20  (M  =  Fe,  Co,  Ni,  or  Cu : 
paramagnetic  P;  M  =  Mg  or  Zn  :  diamagnetic  D) 
and  xi  —  X2»  Xi  —  X3»  and  (A.,  1933,  664)  measured 
at  30°  in  a  uniform  magnetic  field.  The  effect  of 
magnetic  dilution  on  the  anisotropies  is  most  marked 
in  Co,  and  for  Mg  and  Zn  on  Co  or  Fe  is  in  opposite 
senses,  as  expected  from  the  ionic  radii.  I.  McA. 

Magnetic  anisotropies  and  molecular  orient¬ 
ations  in  crystals  of  acenaphthene.  J.  S hanker 
and  M.  Prasad  (Current  Sei.,  1938,  6,  554 — 555;  cf. 
A.,  1938,  I,  68). — Assuming  isotropic  >CH2  contri¬ 
butions,  mol.  susceptibilities,  Kv  2,  3  for  acenaphthene 
of  — 74*9,  — 72*7,  and  —187*8  (all  X  10-6),  respec¬ 
tively,  are  derived  from  eorr.  vals.  (A.,  1937,  I,  18)  for 
C10HS.  These  confirm  a  mol.  axis  of  symmetry 
parallel  to  [010],  and  give  37°  30'  for  the  angle  (a) 
between  the  mol.  plane  and  (001).  In  a  comparison 
with  a  like  analysis  by  Banerjec  and  Sinha  (A.,  1937, 1, 
289),  the  (Y-rav)  a  val.  26°  is  questioned. 

I.  McA. 

Velocity  of  sound  in  liquid  helium.  E.  F. 
Burton  (Nature,  1938,  141,  970 — 971). — Determin¬ 
ations  of  the  velocity  of  sound  in  He  I  and  He  II  are 
recorded  in  a  curve  showing  the  change  in  velocity 
with  temp.  The  velocity  at  points  somewhat 
removed  from  the  X-point  agrees  approx,  with  the  vals. 
calc,  from  estimated  adiabatic  elasticities.  The  ^ 
occurrence  of  the  discontinuity  expected  at  this  point 
is  doubtful.  L.  S.  T. 

Velocity  of  sound  in  liquid  nitrogen.  E.  Hir- 
schlaff  (Proc.  Camb.  Phil.  Soc.,  1938,  34,  296 — 
298). — The  velocity  of  sound  in  liquid  N2  at  75—55°  K. 
has  been  determined  by  measuring  the  distance  be¬ 
tween  the  interference  fringes  formed  when  standing 
suprasonic  w  aves  set  up  in  the  liquid  by  means  of  a 
piezo -electric  quartz  are  illuminated  with  Hg  light 
X  =  5461  A.  F.  J.  L. 

Reflexion  of  sound.  K.  F.  Herzfeld  (Physical 
Rev.,  1938,  [ii],  53,  899—906). — Mathematical.  The 
losses  in  the  reflexion  of  sound  on  solids  are  investig¬ 
ated.  The  heat  conduction  of  the  solid  disturbs  the 
temp,  distribution  in  the  gas  and  sets  up  a  temp, 
wave.  Effects  which  become  important  only  at 
higher  frequencies  (scattering  of  the  mols.  on  the 
wall,  scattering  of  the  sound  w'ave  by  uneven  places) 
and  the  effect  of  adsorption  are  also  investigated. 

N.  M.  B. 

Transparency  of  solid  plates  to  ultrasonic 
waves.  E.  Baumgardt  (Compt.  rend.,  1938,  206, 
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12S4 — -1286). — Vais,  of  Young’s  modulus  for  Fe  and 
mild  steel,  deduced  from  the  optimum  thickness  of 
plates  transparent  to  ultrasonic  waves,  are  inde¬ 
pendent  of  the  frequency  and  are  in  agreement  with 
the  static  vals.  The  velocity  of  propagation  through 
plates  is  thus  equal  to  that  in  an  extended  medium.: 

A.  J.  E.  W. 

Thermal  equilibrium  at  temperatures  below 
1°K.  E.  S.  Shire  (Proc.  Camb.  Phil.  Soc.,  193S, 
34,  301—307). — The  time  for  thermal  equilibrium 
between  the  ionic  magnets  and  the  lattice  vibrations 
of  Fe  NH4  alum  crystals  is  <0-5  sec.  for  all  temp, 
above  0*025°  k.  F.  J.L. 

Collective  electron  energy  and  specific  heat. 
E.  C.  Stoner  (Phil.  Mag.,  1938,  [vii],  25,  899—926).— 
Theoretical.  H.  J.  E. 

Specific  heats  and  heat  of  fusion  of  iodine. 
K.  J.  Frederick  and  J.  H.  Hildebrand  (J.  Amer. 
Chem.  Soc.,  1938,  60,  1436 — 1439). — The  heat  of 
fusion,  determined  by  the  method  of  mixtures,  is 
3740^20  g.-cal.  per  mol.  The  mol.  heat  capacity  of 
solid  I  at  25 — 113*6°  is  given  by  cp  —  13*07  +  3*21  X 
10 ~*(t —  25)2;  that  of  liquid  I  from  the  ni.p.  to  160° 
is  19'5±0*3  g.-cal.  E.  S.  H. 

Specific  heat  of  the  alkalis.  L.  G.  Carpenter, 
T.  F.  Harle,  and  C.  J.  Steward  (Nature,  1938, 141, 
1015 — 1016). — Measurements  of  the  true  sp.  heat  of 
K  between  — 70°  and  336°  show  the  normal  tendency 
to  reach  a  const,  val.  ~3ft,  followed  by  an  abnormal 
rise  of  sp.  heat  commencing  at  room  temp,  and  extend¬ 
ing  to  the  m.p.  The  abnormal  rise  of  sp.  heat  extend¬ 
ing  over  a  considerable  range  below  the  m.p.  appears 
to  be  common  to  K,  Li,  and  Na.  L.  S.  T. 

Heat  of  formation  and  specific  heat  of  tantalum 
nitride.  S.  Satoh  (Sci.  Papers  Inst.  Phys.  Chem, 
Res.  Tokyo,  1938,  34,  477—486 ;  cf.  A.,  1934,  966).— 
Using  TaN  containing  6-50%  of  free  Ta,  measurements 
(cf.  A.,  1936,  565)  over  the  intervals  0 — 100°,  0—305°, 
and  0 — 500°  give  for  the  mean  sp.  heat  of  pure  TaN 
the  vals.  0  05117,  0*05683,  and  0*06068,  respectively, 
whence  the  sp.  heat-temp,  relation  :  C  =  0*04785  -f* 
*7*068  X  lO-^  —  5-80S  X  lO-8*)2.  Using  this,  the 
Nernst  heat  theorem,  and  high-temp,  equilibrium 
data  (by  Andrews),  Ta  +  N  =  TaN  +  58*65  kg.-cal. 
at  25°,  confirming  Neumann  at.  The  heats  of 
formation  of  nitrides  are  discussed  in  relation  to  at.  no. 

I.  Me  A. 

Sulphur  dioxide.  Heat  capacity  of  solid  and 
liquid.  Vapour  pressure.  Heat  of  vaporisation. 
Entropy  values  from  thermal  and  molecular 
data.  W.  F,  Giauque  and  C.  C.  Stephenson  (J. 
Amer.  Chem.  Soc.,  1938,  60,  1389 — 1394). — Heat 
capacit}1,  data  from  15°  K.  to  the  b.p.  are  recorded. 
S02  has  m.p.  197*64°  K.,  b.p.  263*08°  K.,  heat  of  fusion 
176*9*1  g.-cal.  per  mol.,  heat  of  vaporisation  5960 
g.-cal.  per  mol.  The  v.p.  from  m.p.  to  b.p.  is 
given  by  log^Q  -P (internal,  cm.  ITg)  “  1867’52/T1 

0-015865T  +  0*00001 5574T2  +  12*07540.  The  en¬ 
tropy  of  S02  gas  at  the  b.p.,  derived  from  calorimetric 
data,  is  58*07  g.-cal.  per  degree  per  mol. ;  — 

59*23,  in  agreement  with  the  val.  calc,  from  available 
mol.  data.  The  agreement  shows  that  the  entropy  of 
S02  approaches  0  at  0°  K.  The  linking  angle  of 
S02,  calc,  from  the  entropy,  is  129±4°.  E.  S.  H. 


Heat  of  formation  and  specific  heat  of  Ca^jj. 
S.  Satoh  (Sci.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo, 
1938,  34,  534— 595).— The  sp.  heat  of  Ca3N2  deter¬ 
mined  by  the  ice  calorimeter  is  given  by  C  —  0*1817  + 
1*273  X  10“*0  +  1*388  X  10-*Q2  after  corrections 
have  been  made  for  the  presence  of  Mg3N2  and  CaO 
as  impurities.  The  heat  of  formation  of  Ca3N2  was 
calc,  from  the  dissociation  pressure  3Ca  +  N2  = 
Ca3N2  +  108,200  g.-cal.  J.  A.  D. 

Heat  of  formation  of  zinc  sulphide.  A.  F. 
Kapustinski  and  I.  A.  Korschunov  (J.  Phys.  Chem. 
Russ.,  1938, 11,  220 — >227). — The  heat  of  formation  of 
wurtzite  from  sublimed  Zn  and  rhombic  S  is  45*2 
kg.-cal.,  and  that  of  Zn  blende  is  48*4  kg.-cal. 

J.  J.  B. 


Heat  of  formation  of  [iron  and]  cadmium  sul¬ 
phides.  A.  F.  Kapustinski  and  I.  A.  Korschunov 
(J.  Phys.  Chem.  Russ.,  1938,  11,  213— 219).— FeS 
and  CdS  were  prepared  in  a  calorimeter  from  rhombic 
S  and  reduced  Fe  and  sublimed  Cd,  respectively.  The 
heats  of  formation  were  22*3  and  34*5  kg.-cal. 
respectively.  J.  J.  B. 


Specific  heat  of  carbon  dioxide  at  low  tem¬ 
peratures.  S.  C.  Sirkar  and  J.  Gupta  (Nature, 
1938,  141,  915 — 916). — Comparison  of  observed  vals. 
of  Cp  with  calc.  vals.  for  Cv  at  low  temp,  indicates 
that,  besides  the  lattice  oscillations,  there  is  another 
which  corresponds  with  the  new  Raman  line  (58  cm.-1) 
observed  in  C02  (A.,  1938,  I,  61)  at  low  temp.  This 
appears  to  take  place  in  pairs  of  C02  mols.,  members  of 
each  pair  being  connected  by  a  weak  electronic  bond. 

L.  S.  T. 

Thermal  data  on  organic  compounds.  XVHI. 
Heat  capacity  and  entropy  of  te r  £  .-butyle  thylene . 
W.  D.  Kennedy,  C.  H.  Shomate,  and  G.  S.  Parks 
(J.  Amer.  Chem.  Soc.,  1938,  60,  1507 — 1509). — Heat 
capacities  have  been  determined  at  80 — 298°  K.  The 
calc.  mol.  entropy  at  298*1°  K.  is  61*3  g.-cal.  per  degree. 
A  transition  point  between  two  cryst.  forms  occurs  at 
124*9°  K. ;  the  heat  of  transition  is  12*35  and  the  heat 
of  fusion  3*11  g.-cal.  per  g.  The  calc,  free  energy  of 
dehydrogenation  of  pp-dimethylbutane  is  21,700± 
500  g.-cal.  E.  S.  H. 


Physico-chemical  properties  of  the  alkali 
metals.  M.  Lemarchands  and  L.  Rougeot  (Bull. 
Soc.  chim.,  1938,  [v],  5,  901 — 910). — The  m.p.,  b.p. 
at  760  mm.  and  at  1  mm.,  entropy  change  during 
evaporation,  and  mol.  heats  of  sublimation  of  alkali 
metals  can  all  be  expressed  by  formulas  of  the  type 
x  =  a  +  6y/logl0  Z,  where  a  and  b  are  consts.  for  each 
property,  y  is  the  ratio  of  the  sp.  heats  (1*667),  and  Z 
is  the  at.  no.  Results  for  Li  are  alwaj^s  anomalous, 
whilst  some  deviations  are  also  observed  for  Na. 
Expressions  for  the  heats  of  ionisation  and  heats  of 
formation  of  the  oxides  are  also  discussed.  - 

J.  W.  S. 

B.p.  of  benzene,  ethylene  chloride,  «-heptane, 
and  pp8-trimethylpentane  over  the  range  660  to 
860  mm.  pressure.  E.  R.  Smith  and  H.  Matheson 
(J.  Res.  Nat.  Bur.  Stand.,  1938,  20,  641 — 650). — Data 
for  the  above  liquids  were  obtained  by  the  compar¬ 
ative  ebulliometric  method,  using  H20  as  the  reference 
standard.  Equations  for  each  liquid  expressing  the 
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relation  between  temp,  and  vip.  from  660  to  860  mm. 
are  given.  D.  F.  R. 

B.p.  and  chemical  constitution.  I.  An  addi¬ 
tive  function  of  mol.  wt.  and  b.p.  V.  C.  E.  Burnop 
(J.C.S.,  1938,  826 — 829). — Between  the  mol.  wt.  (M) 
and  the  abs.  b.p.  (T)  there  exists,  for  an  homologous 
series  of  non-associating  compounds,  an  additive 
empirical  relation,  M  logigT1  +  8-0 Jf*.  The  vals.  of 
this  relation,  b ,  are  given  for  series  of  normal  paraffins, 
olefines,  diolefines,  acetylenes,  cycZoparaffms,  arom¬ 
atic  hydrocarbons,  alkyl  halides,  ethers,  esters, 
ketones,  and  amines.  From  these  at.  and  structural 
contributions  to  b  are  derived.  W.  R.  A. 

Stefan's  law  and  non-linear  electrodynamics. 
B.  Kwal  and  J.  Solomon  (J.  Phys.  Radium,  1938, 
[vii],  9,  205 — 208). — Mathematical.  The  conse¬ 

quences  of  abandoning  the  linearity  of  the  equations 
of  electrodynamics  are  considered  for  Stefan’s  law 
and  for  Wien’s  displacement  law.  W.  R.  A. 

Density  differences  at  the  critical  point  accord¬ 
ing  to  R.  Plank's  equation  of  state.  R.  Ruedy 
(Canad.  J.  Res.,  1938, 16,  A,  89 — 99). — This  equation 
leads  to  possible  differences  of  5%  in  densities 
measured  at  heights  differing  by  1  cm.  in  gases  at  the 
crit.  point,  and  so  large  corrections  are  needed  unless 
the  material  is  agitated  continually.  Van  der  Waal  s’ 
equation  shows  that  the  difference  in  level  Ah  oc  third 
power  of  the  relative  difference  in  density  Ad  =  (<f  — 
dc)/dc ;  Wohl’s  equation  leads  to  Ah  oc  (Ad)4,  and 
Plank’s  to  Ah  oc  (Ad)5.  T.  H.  G. 

Low  vapour  pressures  of  alkali  halides.  J.  E. 
Mayer  and  I.  H.  Wintner  (J.  Chem.  Physics,  1938, 
6,  301 — 306). — V.p.  over  cryst.  NaCl,  KC1,  RbCl, 
NaBr,  KBr,  and  RbBr  have  been  measured  by 
Knudsen’s  method  at  approx.  900°  k.  and  the  heats 
of  vaporisation  evaluated.  W.  R.  A. 

Experiments  at  low  temperatures.  J.  D. 
Cockcroft  (Nuovo  Cim.,  1938,  15,  35— 40).— An 
account  of  thermal  conductivity  measurements  of 
liquid  He.  O.  J.  W. 

Thermal  expansion  and  conductivity  in  liquid 
helium  II.  H.  Jones  (Proc.  Phil.  Camb.  Soc., 
1938,  34,  253 — 261). — The  negative  coeff.  of  thermal 
expansion  of  He  II  is  a  consequence  of  the  disordering 
process  taking  place  with  rising  temp.  The  thermal 
energy  of  He  II  is  mainly  energy  of  disorder.  A 
theory  of  heat  conduction,  considered  as  a  flow  of 
disorder,  is  shown  to  be  compatible  with  the  experi¬ 
mental  data  at  present  available.  F.  J.  L. 

Thermal  conductivity  of  gaseous  hydrocarbons 
and  atomic  polarisation.  R.  Delaplace  (Compt. 
rend.,  1938,  206,  1646 — 1647). — Anomalies  in  the 
relative  thermal  conductivities  in  groups  of  isomeric 
hydrocarbons  are  shown  to  correspond  with  anomalies 
in  the  at.  polarisation  vals.,  confirming  that  the 
dynamic  structure  of  the  mol.  is  a  factor  affecting 
heat  transfer  between  gas  mols.  and  a  surface. 

A.  J.  E.  W. 

Coefficient  of  expansion  of  barium  and  calcium 
and  allotropy.  P.  G.  Gath  and  0.  L.  von  Steenis 
(Z.  tech.  Physik,  1936,  17,  239 — 241;  Chem.  Zentr., 
1936,  ii,  1845).— Between  0°  and  300°,  the  coeff.  of 


linear  expansion  of  Ba  fluctuates  between  170  and 
210  X  10-7,  and  is  markedly  dependent  on  previous 
thermal  treatment.  An  arrest  at  390°  corresponds 
with  the  two  different  modifications.  Ca  behaves  in  a 
similar,  but  less  marked,  way.  Below  300°,  the  coeff. 
is  220  X  10-7.  L.  S.  T. 

Thermal  constants  at  high  temperatures.  II. 
Thermal  expansion  of  rock-salt.  III.  Anomal¬ 
ous  thermal  expansion  of  bismuth,  zinc,  and 
cadmium  near  the  m.p.  V.  F.  Haschkovski  and 
P.  G.  Strelkov.  IV.  Coefficient  of  expansion 
of  silver  chloride  and  bromide.  P.  G.  Strelkov 
(Physikal.  Z.  Sovietunion,  1937,  12,  35 — 14,  45 — 72, 
73 — 82). — II.  The  thermal  expansion  coeff.  of  NaCl 
has  been  measured,  using  an  interference  method  and 
also  the  quartz  dilatometer  (cf.  A.,  1938, 1,  417).  The 
total  expansion  from  0°  k.  to  the  m.p.  is  approx.  6%. 
An  empirical  formula  for  the  variation  of  the  coeff. 
with  temp,  is  given. 

III.  Bi  begins  to  show  anomalous  expansion  at 
40°  below  the  m.p.,  Zn  and  Cd  at  approx.  10°  below 
the  m.p.  The  anomaly  increases  as  the  m.p.  is 
reached  and  has  the  same  sign  as  the  vol.  change  on 
melting. 

IV.  The  variation  of  the  coeff.  for  AgCl  and  AgBr 

with  temp,  has  been  measured,  and  its  relation  to  the 
electrical  polarisation  of  the  crystal  is  considered. 
The  effect  of  small  amounts  of  AgBr  and  NaCl  on  the 
temp,  variation  of  the  expansion  coeff.  of  AgCl  has 
also  been  examined.  J.  A.  D. 

Thermal  conductivity  at  low  temperatures. 
W.  J.  de  Haas  (Nature,  1938,  141,  1053;  cf.  A., 
1938,  I,  304). — The  dependence  of  the  heat-conduct¬ 
ivity  of  quartz  on  crystal  size  has  been  determined  at 
2*5°,  2*9°,  and  3-3°  K.  For  Si02  and  KC1  the  heat- 
resistance  is  a  function  of  the  radius.  With  increasing 
thickness,  the  sp.  resistance  approaches  a  const,  val. 
asymptotically.  It  is  assumed  that  resistance  is  due 
to  scattering  by  the  surface  and  by  the  mosaic 
structure,  and  to  scattering  of  the  elastic  waves  by 
one  another.  L.  S.  T. 

Viscosity  of  air  and  the  electronic  charge. 
G.  B.  Banerjea  and  B.  Pattanaik  (Nature,  1938, 
141,  1016 — 1017). — A  redeterrnination  gives  for  the 
7}  of  dry  air  at  23°  the  val.  (1833*34-2*1)  X  10~7  c.g.s. 
unit.  The  increase  per  °c.  is  4*95  X  10“7  unit. 
Substitution  of  this  val.  of  73  in  Millikan’s  data  for  the 
oil-drop  experiment  gives  e  —  (4*811  ±0-009)  x  10~10 
e.s.u.  compared  with  the  X-ray  val.  of  4*807  X  10~10. 

L.  S.  T. 

Molecular  force  and  viscosity  of  gases.  W. 
Wen-Po  (Phil.  Mag.,  1938,  [vii],  25,  865—883).— 
A  theoretical  treatment  of  mol.  interaction,  assuming 
spherical  symmetry  of  the  mols.,  leads  to  the  equation 

—  i p(LM  j T)}  where  p*  is  the  density  of  the 
substance  in  the  liquid  state  at  its  normal  b.p.,  73  is  the 
viscosity  coeff.,  L  the  latent  heat  of  vaporisation,  and 
xjj  a  common  function  for  a  group  of  related  substances. 
Satisfactory  agreement  is  obtained  between  calc,  and 
observed  vals.  of  73  for  He,  Ne,  A,  Kr,  Xe,  Cl2,  Br,  I, 
H2,  N2,  and  02.  H.  J.  E. 

Viscosity  of  air,  oxygen,  and  nitrogen.  P.  J. 
Ridden  (Phil.  Mag.,  1938,  [vii],  25,  961 — 981 ;  cf. 
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A.,  1938,  I,  131).— The  yj  of  air  at  17°  is  (1800*76± 
CM>9)  X  10-7  c.g.s.  [tomp.  coeff.  (4*93^0*11)  X  10~7 
per  degree].  The  val.  for  N2  at  17°  is  (1738*2i0’73)  X 
10-7  c.g.s.  (temp,  coeff.  4-76  X  10- 7  per  degree)  and 
that  for  02  is  (2010-5±0-9)  X  10~7  c.g.s.  (temp, 
coeff.  6-23  X  10"7  per  degree).  H.  J.  E. 

.  Viscosity  of  mixtures  of  pyrrole  with,  benzene, 
chlorobenzene,  bromobenzene,  and  iodobenzene. 
M.  DkzElkS  (Bull.  Soc.  Chim.  Yougoslav.,  1937, 
8,  139 — 143). — The  composition-^  and  -t)  curves 
have  been  determined,  at  20°.  Compounds  are 
apparently  not  formed.  R.  T. 

Thermal  properties  of  methyl  chloride-min¬ 
eral  oil  mixtures.  A.  Perlick  (Z.  ges.  Kalte-Ind., 
1936,  43,  32 — 35;  Chem.  Zcntr.,  1936,  ii,  510). — 
The  v.p.  of  the  mixtures  decreases  with  rising  73  of 
the  mineral  oil.  H.  N.  R. 

Degree  of  depolarisation  of  scattered  radiation 
from  binary  liquid  mixtures.  R.  Kremann  and 

E.  Gastinger  (Monatsh.,  1938,  71,  424 — 431). — 
The  polarisation  of  light  scattered  by  the  mixtures 
C6H6-ft-hexane,  C6H6-CHC13,  and  COMe2-CHCl3, 
respectively,  has  been  determined.  Tho  mol.  con¬ 
stitution  of  the  mixtures  is  discussed.  E.  S.  H. 

Intermetallic  compounds  produced  by  next 
nearest  neighbour  interaction  in  alloys.  F. 

Bitter  (J.  Chem.  Physics,  1938,  6,  339 — 340). — 
Theoretical.  W.  R.  A. 

Order-disorder  transformations  in  alloys. 

F.  C.  Nix  and  W.  Shockley  (Rev.  Mod.  Physics, 
1938,  10,  1 — 71). — A  comprehensive  review  of  pub¬ 
lished  experimental  and  theoretical  work.  E.  S.  H. 

Suggested  intermetallic  reaction  in  a  liquid 
antimony-copper-tin-lead  alloy.  G.  C.  Seager 
and  F.  C.  Thompson  (Phil.  Mag.,  1938,  [vii],  25, 
1104 — 1107), — Measurements  of  rate  of  cooling  and 
of  variation  of  resistivity  with  temp,  strongly  support 
the  conclusion  that  the  abnormality  observed  by 
Ellis  (B.,  1925,  809)  is  due  to  the  incidence  of  solidific¬ 
ation  and  not  to  an  intermetallic  reaction. 

T.  H.  G. 

Critical  solution  temperatures  of  alcohols. 
L.  A,  ZEPAiiOVA-MiCHAiLOVA  (Shorn.  Rabot  Lab. 
Inst.,  1937,  15,  3—19). — Data  are  recorded  for  the 
systems  (a)  EtOH-diisooctyl,  (6)  PraOH-vaseline  oil, 
and  (c)  Pr^OH- vaseline  oil.  The  effects  of  adding 
traces  of  H20  to  each  system  and  of  EtOH  to  ( b )  and 
(c)  aro  shown.  H20  raises  the  crit.  solution  temp,  of 
both  PraOH  and  Pr^OH  considerably  whilst  EtOH 
has  little  effect.  D.  G. 

Separation  of  phases  in  the  water-phenol-iso- 
butyl  alcohol  system.  M.  F.  Taltna  and  I.  A. 
Malafeev  (J.  Phys.  Chem.  Russ.,  1938,  11,  270 — 
273). — Equilibrium  data  at  40°  and  70°  are  recorded 
and  discussed.  J.  J.  B, 

Pressure  of  saturated  vapour.  J.  K.  Sirkin 
(J.  Phys.  Chem.  Russ.,  1938,  11,  161— 168).— The 
van  der  Waals  equation  for  v.p.  can  be  given  the  form 
logp  ~  logpc  -f  L/4*57Tc  —  L/4-57P.  An  analogous 
expression  is  deduced  for  the  v.p.  over  solid  bodies. 
Both  formulae  are  in  agreement  with  experimental 
data.  J.  J.  B. 


Solubilities  of  poly thionates.  II.  Solubilities 
of  sodium  and  ammonium  polytbionates.  A. 
Kixrtenacker  and  G.  LAszl6  (Z.  anorg.  Chem., 
1938,  237,  359 — 368). — NHA  'pcntathionate , 
(NH4)2S50fi,l*5H20,  lias  been  prepared.  Tho  solu¬ 
bilities  of  Na  and  NH4  tri-  and  tetra-thionates  have 
been  measured  at  0°,  20°,  and  30°,  and  the  0°  and  20° 
isotherms  of  the  systems  Na^Og-NaJS^g-HsO, 
Na^S.Og-NaoSgOg-HoO,  and  (NH4)2S306-(NH4)2S406- 
H„0  have  been  determined.  The  only  solid  phases 
are  the  single  salts.  The  NH4  salts  are  anhyd. ;  Na 
tetra-  and  penta-thionates  are  present  as  dihydrates ; 
Na2S306  is  present  as  trihydrate  at  0°  but  the  solid 
phase  contains  less  H20  at  20°  and  tho  transition 
point  3H20  -X  anhyd.  is  probably  at  or  near  this 
temp.  F.  J.  G. 

Solubility  of  iodine  pentoxide  in  anhydrous 
hydrogen  fluoride  and  the  possible  existence  of 
**  hydrofluorates  ”  of  iodine  pentoxide.  K.  R. 
Webb  (Proc.  Leeds  Phil.  Soc.,  1938,  3,  477—180)  — 
Experiments  under  various  conditions,  afford  evid¬ 
ence  of  the  solubility  of  l206  in  anhyd.  HF,  and  the 
probable  formation  of  unstable  compounds  of  the 
type  I205,a?HF  by  the  spontaneous  evaporation  of 
such  solutions  at  room  temp.  N.  M.  B. 

Solubility  of  gold  hydroxide  in  alkali  and 
equilibria  in  the  saturated  solutions.  H.  L. 
Johnston  and  11.  L.  Leland  (J.  Amer.  Chem.  Soc.*, 
1938,  60,  1439 — 1445). — Data  are  recorded  for  0 — 8n- 
NaOH.  The  solubility  of  Au(OH)3  increases  with 
increasing  [NaOH]  up  to  042n,  then  falls  rapidly  to  a 
min.  at  N-NaOH,  and  rises  almost  linearly  as  [NaOH] 
is  further  increased.  The  stable  solid  phase  is 
Au(OH)3  below  0*42N-NaOH,  and  Na2HAu03  above 
0-42N-NaOH.  The  ionic  equilibria  are  discussed,  and 
acid  dissociation  consts:  for  H3Au03  are  derived  and 
compared  with  those  for  Cu  and  Ag  hydroxides.  A 
potentiometric  method  for  the  determination  of  Au 
is  described.  E.  S.  H. 

Aqueous  solubilities  of  isomeric  bexanols. 

P.  M.  Ginnings  and  R.  Webb  (J.  Amer.  Chem.  Soc., 
1938,  60,  1388 — 13S9). — Data  for  methyldiethyl-, 
dimethylisopropyl-,  dimethyl-n-propyl-,  methy \tert.~ 
butyl-,  ethy Isopropyl-,  methyLsec. -butyl-,  methyl - 
tsobutyl-,  ethyl -w- propyl-,  methyl-ft-butvl-,  and  tert.* 
amyl-carbinol  at  20°,  25°,  and  30°  are  recorded.  The 
iert.  isomerides  are  more  sol.  than  the  $cc.,  which 
are  in  turn  more  sol.  than  the  most  compact  primary 
isomeride.  Solubility  is  greatest  when  OH  is  in 
proximity  to  the  centre  of  a  compact  mol.,  and 
decreases  in  each  case  with. rise  of  temp.  E.  S.  H. 

Hydrogen  bonds  involving  tbe  C-H  linking. 
Solubility  of  haloforms  in  donor  solvents.  G.  F. 
Zellhoefer,  ;  M.  J.  Cofley,  and  C.  S.  Marvel  (J. 
Amer.  Chem.  Soc.,  1938,  60,  1337— 1343).— The 
solubilities  of  MeCl,  CH0C12,  CHC13,  CH>C1F,  CHCLF, 
CHC1F2,  EtCl,  CCI3F,  CC12F2,  C2Cl3F3r  and  C2CLF4 
each  in  OEt*[CH2]2*0‘[CIL>]2*0Ac, 
(0Me‘[CH2]2*0*[CH2]2)20,  and  (0Et*[CH2]2)20,  and 
of  CHC12F  in  82  solvents  (ethers,  thioethers,  esters, 
ether-esters,  CO-compounds,  bases,  amides,  hydro¬ 
carbons,  fluorohydrocarbons,  and  PbN02)  have  been 
determined.  The  observed  vals.  exceed  the  “  ideal  ” 


V  (6,  c) 


395 


GENERAL,  PHYSICAL,  AND ;  INORGANIC  CHEMISTRY. 


solubility  if  the  solute  contains  H  and  the  solvent 
0  (ether  or  ester)  or  basic  N.  The  effect  is  in  the 
order  :  CH3  <  CH2  <  CH,  being  greatest  for  CHCJ3. 
H  bonds,  0->H  and  N->H,  are  postulated  in  the 
interpretation  of  the  results.  R.  S.  C. 

Unlimited  solubility  of  metals  in  the  solid 
state.  N.  Ageev  (Compt.  rend.  Acad.  Sci.  U.R.S.S., 
1938,  19,  65 — 68).- — The  view  that  a  given  cryst, 
structuro  is  possible  only  if  the  electrons  are  able  to 
arrange  themselves  in  accordance  with  a  definite 
energy  distribution  has  been  applied  to  a  face-centred 
cube,  and  tho  conditions  for  tho  formation  of  a 
continuous  scries  of  solid  solutions  have  been 
examined.  N.  M.  B. 

•  i  -  . 

General  problem  in  the  theory  of  diffusion. 

-  B.  Hostiksky  (Compt.  rend.,  1938,  206,  1452 — 1455). 
— Theoretical.  A.  J.  E.  W. 

Diffusion  of  gold  into  gold.  A.  Zagrtjbski 
(Physikal.  Z.  Sovietunion,  1937,  12,  118 — -119). — 
Radioactive  Au,  obtained  by  neutron  bombardment, 
was  placed  in  intimate  contact  with  an  ordinary  Au 
sheet.  The  rate  of  diffusion  was  estimated  by 
etching  away  the  surface  layers  of  the  sheet  and  then 
measuring  the  radioactive  residue.  J.  A.  D. 

Coefficient  of  self-diffusion  of  gold.  A.  M. 
Zagrtjbski  (Bull.  Acad.  Sci.  U.R.S.S.,  Sdr.  Phys., 
1937,  903 — 913 ;  cf.  A.,  1933,  561;  1937,  I,  296).— 
Geiger  counter  measurements  of  the  penetration  of  its 
radioactive  isotope  from  a  Au  plate  into  electrolytic- 
ally  deposited  Au  layers  give  vals.  at  800 — 1020° 
which  can  be  represented  by  D  =  1-36  X  104O“53000/flr. 
Tho  results  accord  with  the  formulae  of  Langmuir 
and  of  Braune.  I.  McA. 

Adsorption  of  gases  by  graphite.  A.  B.  Lamb 
and  E.  N.  Ohl  (J.  Amer.  Chem.  Soc.,  1938,  60,  1287 — 
1290), — Measurements  of  the  adsorption  of  C02,  H2, 
and  CC12F2  on  graphite  and  on  activated  C  show  that 
the  adsorbed  gas  mols.  do  not  enter  the  spaces  between 
the  basal  planes  of  tho  graphite  crystal,  but  are  held 
at  the  external  surface.  The  adsorption  of  H2,  Ho, 
and  CS2  by  C  produced  by  “  explosion  55  of  graphitic 
oxide  has  also  been  measured ;  although  relatively 
large  amounts  are  adsorbed,  adsorption  occurs  only 
at  the  external  surface.  X-Ray  diagrams  show  that 
the  graphite  structure  is  retained  by  this  C,  but  that 
the  avorage  particle  size  is  about  30  a.,  giving  a  greatly 
increased  surface.  Graphite  obtained  by  heating 
SiC  until  the  Si  has  evaporated  shows  poor  adsorptive 
capacity.  E.  S.  H. 

Sorption  of  chlorine  by  activated  charcoal. 
L.  H,  Reyerson  and  A.  W.  Wishart  (J.  Physical 
Chem.,  1938,  42,  679 — 6S5).— Adsorption  isotherms 
of  Cl2  on  stcam-activatod  charcoal  have  been  obtained 
at  35-5°,  51‘0°,  73*5°,  and  9L5°.  The  adsorption  is 
about  tho  same  as  that  of  Br  (A.,  1935,  696)  but  about 
10  times  that  of  I.  The  characteristics  of  the 
adsorption  are  very  different  from  that  on  Si02  gel 
(A.,  1937,  I,  611).  The  min.  surface  area  of  the 
charcoal  is  5-54  X  106  cm.2  per  g.  J.  W.  S. 

1  •'  "  •  •  ’  '  "  r  ■  . 

Theory  ■■  of  adsorption  of  ;  vapours.  S.  J. 
Pscheshezki  (J.  Phys.  Chem.  Russ.,  1938,  11,  205— 
212).— The  adsorption  isotherm  of  vapours  is  said  to 


consist  of  two  parts  corresponding  with  the  equations 
a  =  bp*  and  a  ~  C  +  B  log  p,  respectively  b9  m,  O , 
and  B  are  cons t s .  The  temp,  variation  of  these  consts. 
is  calc,  on  the  assumption  of  the  invariability  of  the 
adsorption  potential  with  the  temp.  J.  J.  B. 

Determination  of  nature  of  binding  in  adsorp¬ 
tion  media.  R.  Juza,  R.  Laxgheim,  and  H.  Hahx 
(Angew.  Chem.,  1938,  51,  354 — 357). — Adsorption  in 
the  systems  C-Br,  Si02-Br,  and  C-02  has  been 
studied  by  means  of  magnetic  susceptibility  measure¬ 
ments.  The  susceptibility  of  the  adsorbed  system 
is  not  an  additive  function  of  those  of  the  components. 
The  deviation  from  additivity  decreases  as  successive 
amounts  are  adsorbed,  indicating  that  the  binding  is 
weaker  in  the  successive  layers.  E.  S.  H. 

Adsorption  of  aliphatic  amines  and  products 
of  protein  fission  on  aluminium  oxide  from 
aqueous  solution.  A.  Lottermoser  and  K.  Edel- 
mann  (Kolloid-Z.,  193S,  83,  262 — 278). — To  serve  as  a 
basis  for  the  possible  separation  of  tho  hydrolysis 
products  of  proteins  by  chromatographic  analysis,  the 
adsorption  isotherms  of  the  most  important  of  such 
products  and  of  simpler  related  substances  (NH3, 
NH,  salts,  mono-  and  di-amines)  have  been  deter¬ 
mined.  Tho  best  adsorbent  is  A1203  prepared  by 
Brockmann’s  method.  NH3  is  better  adsorbed  at 
low  than  at  high  pK,  and  the  adsorption  of  NH4  salts 
is  scarcely  influenced  by  the  valency  of  the  anion. 
The  hydrochlorides  of  primary,  sec,,  and  tcri.  amines 
are  adsorbed  similarly,  the  adsorption  increasing  with 
the  mol:  wt.  without  being  influenced  by  branching 
of  the  C  chain.  The  homologous  aminomonocarb- 
oxylic  acids  give  normal  isotherms,  but  the  adsorb- 
ability  decreases  with  increasing  mol.  wt.  Among  the 
dicarboxylic  acids  lysine  dihydrochloride,  tyrosine, 
and  3  :  5-di-iodotyrosine  are  not  adsorbed  at  all  and 
can  thus  be  separated  from  all  other  products.  The 
order  of  adsorption  of  the  heterocyclic  NH2-acids  is 
histidine  >  tryptophan  >  oxyproline  >  proline. 

F.  L,  XL 

Surface  tension  of  fused  mixtures  with  a 
cryolite  base.  E.  Elchardus  (Compt.  rend.,  1938, 
206,  1460—1462). — Vais,  of  y  for  mixtures  of  cryolite, 
NaF  or  A1F3,  and  A1203  are  recorded,  y  is  decreased 
by  addition  of  AJF3,  and  increased  by  NaF;  A1203 
has  a  variable  effect.  In  the  neighbourhood  of  the 
m.p.  y  increases  with  temp,  owing  to  ionic  dissociation, 
the  y-6  curves  having  the  form  required  by  theory 
(Onsager  and  Samaras,  A.,  1934,  1068). 

A.  J.  E.  W. 

Measurement  of  superficial  electric  moment 
in  the  interior  of  a  liquid.  (Mlle.)  N.  Choucroun 
and  M.  Arditi  (Compt.  rend.,  1938,  206,  1462 — 
1464;  cf.  A.,  1934,  1068).— A  micro-electrophoresis 
apparatus  for  the  observation  of  particles  1 — 2  mm. 
below  the  surface  of  the  suspending  liquid  is  described. 
Vais,  of  the  superficial  electrio  moment  of  particles  of 
mastic  and  gamboge  suspended  in  HgO  and  04)02k- 
HC1  and  -NaOH,  and  of  the  walls  of  the  Pyrex  and 
flint  glass  containing  tubes,  are  recorded.  The 
moments  of  the  particles  and  tube  walls  are  in¬ 
dependent  of  each  other.  The  surfaces  are  negatively 
charged  in  each  case,  the  potential  increasing  with 

A.  J.  E.  W. 
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Capillary  systems.  XIX  (8).  Permeability 
of  coherent  and  compact  material  for  gaseous 
and  dissolved  substances.  E.  Manegold  (Kol- 
loid-ZM  1938,  83,  299—319;  cf.  A.,  1938,  I,  355).— 
Data  relating  to  liquid-liquid  and  liquid-gas  interfaces 
and  to  plant  cells  are  collected.  F.  L.  U. 

Theory  of  electrocapillarity.  VII.  Theory  of 
surface  films.  S.  R.  Craxford,  0.  Gatty,  and  T. 
Teorell  (Phil.  Mag.,  1938,  [vii],  25,  1041—1061).— 
Equations  previously  deduced  (A.,  1935,  698;  1936, 
1196)  are  extended  to  surface  films  and  applied  to  a 
typical  and  a  simplified  case,  but  existing  data  are 
insufficient  to  permit  the  use  of  precise  equations. 
Boundary  conditions  are  considered  in  relation  to 
available  data.  The  theory  of  two  coexistent  surface 
phases  is  discussed.  A  factor  which  contributes  to 
the  high  capacities  of  specifically  absorbed  anions  is 
suggested.  Measurements  of  surface  tension  and 
chemical  potential  alone  are  insufficient  to  indicate 
the  degree  of  dissociation  of  a  compound  in  an  inter- 

phase  or  surface  film.  T.  H.  G. 

* 

Viscosity  of  unimolecular  films.  D.  G.  Dervi- 
chian  and  M.  Joly  (Nature,  1938,  141,  975;  cf.  A., 
1937,  I,  35S). — The  flow  of  surface  monolayers  oc  the 
difference  of  pressure  and  inversely  oc  the  length 
of  the  channel,  but  the  dependence  of  flow  on  the 
width  of  the  slit  is  complicated  by  entrainment  of 
H20.  L.  S.  T. 

Pressure-area  relations  of  monolayers  at  the 
solid-liquid  interface.  W,  D.  Harkins  and  F.  M. 
Fowkes  (J.  Amer.  Chem.  Soc.,  193S,  60,  1511— 
1512). — Pressure-area  curves  for  monolayers  of  BuOH 
at  H20-air,  H20-solid  paraffin,  and  H20-stibnite 
interfaces,  and  for  AcOH  at  a  H20-solid  paraffin 
interface,  show  that  the  films  are  gaseous  at  low 
pressures.  E.  S.  H. 

Flow  of  unimolecular  surface  films.  E.  R. 

Washburn  and  H.  R.  R.  Wakeham  (J.  Amer.  Chem. 
Soc.,  1938,  60,  1294—1296). — The  area  of  a  unimol. 
stearic  acid  film  which  flows  through  a  capillary 
increases  with  increasing  applied  film  pressure,  but  the 
relation  is  not  linear.  For  equal  pressures,  films  on 
acid  solutions  flow  more  rapidly  than  films  on  neutral 
solutions.  For  equal  pressures  and  [H'],  films  flow 
more  rapidly  at  higher  than  at  lower  temp. ;  the  temp, 
coeff.  is  greater  at  low  than  at  high  pressures. 

E.  S.  H. 

Effect  of  X-rays  on  surface  potentials  of  multi¬ 
layers.  F.  J.  Norton  and  I.  Langmuir  (J.  Amer. 
Chem.  Soc.,  1938,  60,  1513). — The  charging  of  X  and 
Y  multilayers  of  stearates  by  exposure  to  X-rays  is 
described.  E.  S.  H. 

Activities  of  urease  and  pepsin  monolayers .  I. 
Langmuir  and  V.  J.  Schaefer  (J.  Amer.  Chem.  Soc., 
193S,  60,  1351 — 1360). — The  monolayers,  spread  on 
H20  and  then  deposited  on  plates,  or  adsorbed  from 
solution  by  conditioned  plates,  usually  have  high 
chemical  activity.  The  activity  of  a  urease  layer, 
measured  by  the  formation  of  NH3  from  COfNHg)., 
at  2hi  7,  disappears  when  deposited  as  an  A  layer  on  a 
surface  conditioned  with  Na  deoxycholate.  Thus, 
the  activity  depends  on  the  presence  of  hydrophobic 
groups  in  the  surface.  The  activity  of  pepsin  was 


tested  by  its  power  to  clot  skimmed  milk.  A  sub¬ 
stance  in  milk  displaces  adsorbed  pepsin  monolayers 
on  the  plate  and  allows  the  pepsin  to  diffuse  into  the 
solution  in  a  completely  active  form.  In  many  cases 
the  sp.  activit)'  of  the  pepsin  monolayers  prepared 
from  commercial  pepsin  was  that  of  the  original 
pepsin.  E.  S.  H. 

Investigation  of  thin  layers  of  organic  sub¬ 
stances  at  the  mercury/solution  boundary  by 
capacity  measurements.  I.  High-molecular 
alcohols  and  acids.  A.  Gorodetzkaja  and  A. 
Frumkin  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938, 
18,  639—643;  cf.  A.,  1935,  298,  697;  1936,  1467).— 
With  and  without  uni-  and  multi-mol.  layers  of 
cetyl  alcohol  (I),  palmitic  (II)  and  oleic  acids  (III), 
at  the  Hg/slightly  acid  N-Na2S04  interface,  measured 
vals.  for  the  capacity  of  the  electrical  double  layer 
are  plotted  against  cathodic  polarisation.  For  (I),  a 
single  const,  min.  capacity  1-03,  decreasing  on  com¬ 
pression  to  0*91  [xF.  per  sq.  cm.,  indicates  a  layer 
thickness  d  of  19  a.  (the  length  of  the  mol.),  using  the 
formula  C  =  cj^nd  for  a  surface  condenser.  For  (II) 
and  (III)  two  min.  capacities  are  indicated;  these 
decrease  on  compression  as  a  result  of  the  formation 
of  unstable  multilayers  the  nature  of  which  has  been 
corroborated  in  the  case  of  (IH)  by  interference 
methods.  Calculation  of  d  from  capacities  is  un¬ 
reliable  for  multi-  (>3  mono-)layers  owing  to  ionic 
penetration.  I.  McA. 

Transition  state  in  surface  reactions.  M. 
Temkin  (J.  Phys.  Chem.  Russ.,  1938, 11,  169 — 1S9). — 
A  theory  is  advanced  to  explain  the  rates  of  gas 
adsorption  and  of  heterogeneous  reactions.  The 
differences  between  this  theory  and  that  based  on 
collision  frequencies  are  pointed  out.  The  views 
expressed  are  considered  to  afford  a  plausible  inter¬ 
pretation  of  false  equilibria.  J.  J.  B. 

Surface  pn.  S.  R.  Craxford,  O.  Gatty,  and  T. 
Teorell  (Phil.  Mag.,  1938,  [vii],  25,  1061—1066).— 
The  usual  definition  of  pn  is  unsatisfactory  when 
applied  to  interphases  and  surface  films  and  two 
others  are  discussed,  although  measurements  in 
terms  of  these  are  not  directly  possible.  The  con¬ 
sequences  of  these  conclusions  for  many  physico¬ 
chemical  and  biological  questions  are  very  important. 

T.  H.  G. 

Electrokinetic  potential.  II.  Electrokinetic 
potential  at  the  interfaces  glass/ethyl  alcohol- 
water  and  glass/acetone- water.  K.  Kanamaru, 
T.  Takada,  and  K.  Aikawa  (Kolloid-Z.,  193S,  83, 
294 — 299). — These  mixtures  behave  similarly  to  the 
dioxan-H20  mixtures,  in  that  the  ^-potential  against 
glass  is  determined  by  the  mol. -polarisation  rather 
than  by  the  difference  of  e  values.  The  potential 
can  be  expressed  empirically  by  the  formula  10m(e  — 
e^P71,  where  e  and  eg  refer  to  the  liquid  mixture  and 
the  glass  respectively,  P  is  the  mol.  polarisation  of  the 
mixture,  and  m  and  ?i  are  consts.  which  have  nearly 
the  same  val.  for  all  the  svstems  studied. 

F.  L.  U. 

Electrokinetics.  XX.  Interfacial  energy  and 
the  molecular  structure  of  organic  compounds. 
VI.  Electric  moment  of  aliphatic  alcohols, 
acids,  and  esters  at  cellulose  and  aluminium 
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oxide  interfaces.  M.  A.  Lauffer  and  R.  A. 
Gortner  (J.  Physical  Cliem.,  1938,  42,  641 — 656; 
cf.  A.,  1933,  122). — The  electric  moment  ((x)  per 
sq.  cm.  of  the  double  layer  has  been  determined  by 
the  streaming  potential  method  for  aliphatic  alcohols 
containing  1 — 7  C  atoms  at  A1203  surfaces,  and  for 
fatty  acids  and  esters  at  cellulose  surfaces.  In  all 
cases  the  streaming  potential  oc  pressure.  The  vals. 
of  jx  for  alcohols  on  A1203  are  about  half  as  large  as 
those  on  cellulose.  Reversal  of  the  sign  of  jx  occurs 
between  BuaOH  and  7i-C5Hia*OH  at  A1203  surfaces, 
and  between  EtOH  and  PraOH  at  cellulose  surfaces. 
In  each  case  Pr^OH  is  opposite  in  sign  to  PraOH. 
Fatty  acids  at  cellulose  surfaces  show  reversal  of  sign 
between  EtC02H  and  Pr“C02H,  but  no  reversal  is 
shown  on  A1203.  The  vals.  of  \i  are  about  one  third 
of  those  on  A1203.  The  variation  with  temp,  of  the 
conductivity  and  electrokinetic  function  of  MeOAc 
in  the  diaphragm  suggests  that  the  effects  observed 
are  due  to  interaction  of  ions  derived  from  the  org. 
mols.  of  the  liquids  and  the  solid  with  which  it  is  in 
contact.  J.  W.  S. 


Transfer  of  helium  II  on  glass.  J.  G.  Daunt 
and  K.  Mendelssohn  (Nature,  1938,  141,  911 — 912). 
— Experiments  with  various  arrangements  of  vessels 
indicate  that  the  surface  of  a  solid  in  contact  with 
liquid  He  II  is  covered  with  a  He  film  through  which 
the  liquid  is  transferred  to  the  lowest  available  level ; 
the  rate  of  transfer  increases  rapidly  with  a  fall  in 
temp.,  and  on  glass  is  >  on  Cu.  L.  S.  T. 

Experiments  with  liquid  helium  II.  A.  K. 

Kikoin  and  B.  G.  Lasarew  .  (Nature,  1938,  141, 
912 — 913). — When  a  vac. -insulated  glass  tube,  which 
can  be  heated  electrically  at  the  upper  end,  is  partly 
immersed  in  liquid  He  II  no  heating  effect  becomes 
apparent  in  the  upper  part  of  the  tube  until  a  limiting 
current  is  reached.  A  film  of  liquid  He  II  appears  to 
be  formed  over  the  surface  of  the  tube  and  heating 
begins  only  when  this  film  evaporates  at  the  limiting 
val.  of  the  current.  The  calc,  thickness  of  the  film  is 
~10“5  cm.  L.  S.  T. 


Transport  phenomena  in  helium  II.  L. 

Tisza  (Nature,  1938,  141,  913) —An  interpretation 
of  the  behaviour  of  He  II  on  the  assumption  that  its 
viscosity  is  due  to  the  atoms  in  the  “  excited  ”  state 
is  discussed.  A  temp,  gradient  should  arise  during 
the  flow  of  He  II  through  a  capillary.  L.  S.  T. 


Adhesion  of  particles  of  microscopic  size. 
VIII.  Adhesion  of  calcium  carbonate  particles 
in  electrolyte  solutions.  A.  von  Buzagh  and  K. 
Dux  (Kolloid-Z.,  1938,  83,  279—287;  cfl  A.,  1938, 
I,  358). — CaC03  particles  behave  similarly  to  those  of 
BaS04  with  respect  to  the  influence  of  electrolytes  on 
adhesion  and  on  electrophoretic  mobility.  LiCl, 
NaCl,  and  KC1  increase  adhesion  towards  a  const,  val., 
and  reduce  but  do  not  reverse  the  electrokinetic 
charge.  Bi-  and  ter-valent  cations  at  higher  concns. 
reverse  the  charge  and  diminish  adhesion. .  Specially 
marked  effects  are  shown  by  Ca*\  C03",  HCO/,  and 
OH'.  E.  L.  U. 

Influence  of  inorganic  salts  on  the  rotation  of 
sucrose  solutions.  E.  Landt  (Deut.  Zuckerind., 
1936,  61,  377—378;  Chem.  Zentr.,  1936,  ii,  1888). — 


A  primary  dehydration  effect  with  electrostatic 
deformation  and  complex  formation  is  postulated. 

A.  H.  C. 

Determination  of  crystallite  size  in  metal  and 
metal  oxide  smokes  from  JV-ray  and  electron 
diffraction  digrams  and  from  electron  micro¬ 
scope  pictures.  D.  Beischer  (Z.  Elektrochein., 
1938,  44,  375 — 385). — The  available  methods  are 
described,  illustrated,  and  compared.  The  electron 
diffraction  method  is  applicable  only  to  particles 
<100  a.  In  the  smokes  examined  no  particles 
<10  a.  were  observed,  and  any  particles  of  this  size 
originally  formed  must  increase  rapidly  either  by 
aggregation  or  by  the  addition  of  metal  atoms  from 
the  vapour  phase.  C.  R.  H. 

Trajectory  of  ash  particles  in  air  and  the 
determination  of  their  size.  K.  Prosad  and 
D.  N.  Sen  (Phil.  Mag.,  1938,  [vii],  25,  993—1003).— 
Photographs  of  the  trajectory  of  a  beam  of  cigar  ash 
particles  projected  horizontally  in  air  are  used  in 
determining  the  mean  particle  size  (radius  —  2*34  X 
10-3  cm.).  The  particle  size  is  shown  to  increase 
rapidly  along  the  path.  H.  J.  E. 

Relationship  between  degree  of  depolarisation 
and  particle  properties  in  the  scattering  of  light 
by  colloids.  W.  Lotmar  (Hclv.  Chim.  Acta,  1938, 
21,  792 — 812). — Mathematical.  The  influence  of  the 
size,  shape,  and  concn.  of  particles  on  the  degree  of 
depolarisation  of  light  scattered  by  colloidal  solutions 
is  discussed.  J.  W.  S. 

Electrochemical  properties  of  mastic  suspen¬ 
sions.  R.  Audubert  and  G.  Carf£ni  (J.  Chim. 
phys,,  1938,  35,  115 — 128). — Aq.  and  alcoholic  sols  of 
mastic  of  varying  particle  size  have  been  potentio- 
metrically  titrated  using  a  glass  electrode,  and  the 
data  compared  with  data  similarly  obtained  for  the 
ultrafiltered  sols.  Differences  are  ascribed  to  acids 
on  the  surface  of  the  mastic  particles.  In  the  case  of 
small  particles  of  diameter  <1  |x.  the  electric  charge 
can  be  ascribed  principally  to  surface  ionisation 
phenomena,  but  with  increasing  particle  size  the 
influence  of  surface  ionisation  diminishes.  The  data 
are  discussed  in  reference  to  the  electrochemical 
structure  of  the  particle  surface.  C.  R.  II. 

Titanium  oxide  hydrosols.  Some  relation¬ 
ships  to  oxide  hydrosols  of  zirconium  and  thor¬ 
ium.  H.  S.  Owens  and  R.  Morris  (J.  Physical 
Chem.,  1938,  42,  563—566;  cf.  A.,  1935,  1459).— 
The  pH  of  Ti02  hydrosols  is  raised  by  heating  or  by 
addition  of  K  salts,  the  order  of  efficiency  of  which 
is  C204"  >  tartrate  >  SO/'  >  Cl'.  From  the  be¬ 
haviour  observed  it  is  inferred  that  the  sols  are  com¬ 
posed  mainly  of  Ti02  with  few  hydroxo  or  ol  groups. 
The  reaction  with  tartrate  to  form  negatively  charged 
micelles  is  attributed  to  chelation.  J.  W.  S. 

Electron  microscope  in  colloid  chemistry.  D. 
Beischer  and  F.  Krause  (Angew.  Chem.,  1938,  51, 
331—335;  cf.  A.,  1938,  I,  78).— Further  examples  of 
the  application  of  the  electron  microscope  to  the  study 
of  colloidal  systems  are  given.  The  systems  described 
include  ZnO,  CdO,  and  lampblack,  and  membranes  of 
colloidal  Au  in  gelatin,  collodion,  Y205,  an(1  rubber. 

F.  L.  U. 
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New  results  and  problems  in  colloid  investig¬ 
ation.  P.  A.  Thiessen  (Angew.  Chem.,  1938,  51, 
318 — 324). — A  review.  F.  L.  U. 

Dielectric  behaviour  of  water  in  hydroxides, 
basic  hydrates,  and  oxides  of  iron,  beryllium, 
and  magnesium.  0.  Glemser  (Z.  Elektrochem., 
1938,  44,  341 — 353). — The  dependence  on  temp,  of  the 
dielectric  const.,  €,  of  suspensions  in  paraffin  oil  has 
been  investigated.  As  expected,  for  compounds  con¬ 
taining  combined  H20,  e  increases  linearly  with 
decrease  in  temp.,  no  discontinuity  being  observed 
at  0°.  For  hydrated  Fe203  gels  of  various  ages,  c 
decreases  with  decrease  in  temp.,  but  the  absence  of 
discontinuity  indicates  that  the  H20  is  not  simply 
adsorbed.  H20  is  considered  to  be  retained  in 
capillaries  of  such  small  dimensions  that  its  v.p.  and, 
therefore,  f.p.  are  reduced.  No  discontinuity  was 
detected  above  — 60°.  C.  R.  H. 

Gel  water  in  skeleton  structures  and  macro¬ 
crystals.  D.  Balarev  (Kolloid-Z.,  1938,  83,  319 — 
321 ;  cf.  A.,  1935,  447). — The  v.p.  of  H20  enmeshed 
in  pptd.  BaS04  and  in  NH4C1  crystallised  from 
solutions  containing  CoCl2  and  FeCl3  has  been 
measured  during  dehydration  and  rehydration. 
Curves  are  obtained  resembling  those  given  by  typical 
gels.  The  results  are  interpreted  in  the  light  of  the 
author’s  theory.  F.  L.  U. 

Silica  jellies.  I.  Gelation  time  and  change  in 
pH  value  as  functions  of  concentration,  initial  pn 
value,  and  temperature.  H.  W.  Batchelor  (J. 
Physical  Cliem.,  1938,  42,  575—585), — The  times  of 
gelation  and  pH  changes  during  gelation  observed  are 
expressed  in  three-dimensional  diagrams.  With  de¬ 
creasing  temp.  min.  gelation  times  at  const,  concn.  are 
found  to  be  associated  with  the  progressively  higher 
pu  vals.  J.  W.  S. 

De-emulsification.  E.  Nagelstein  (Kolloid-Z., 
1938,  83,  324). — The  presence  of  air  entrapped  in 
emulsions  contributes  markedly  to  their  instability. 
This  factor  is  of  greater  importance  than  the  dis¬ 
solution  of  alkali  from  the  glass  container,  suggested 
by  Cheesman  and  King  (A.,  1938, 1,  310). 

F.  L.  U. 

Comparative  study  of  transparency  and  par¬ 
ticle  number  in  the  coagulation  of  As2S3  sols. 
K.  Hoffman  and  H.  A.  Wannow  (Kolloid-Z.,  1938, 
83,  258— 262 ;  cf.  A.,  1937,  I,  564). — -During  coagul¬ 
ation  of  As<,S3  sols  by  KC1,  MgCk,  and  LaCl3,  the 
transparency  to  light  and  the  particle  concn.  decrease 
in  such  a  manner  that  similar  curves  are  obtained 
when  these  two  quantities  are  plotted  against  the 
activity  coeff.  of  the  added  cation.  Divergence 
occurs  in  the  later  stages  owing  to  differences  in  the 
structure  of  the  aggregates,  which  with  KC1  are  large 
and  loosely  packed  and  with  LaCl3  small  and  compact. 
Approx,  agreement  with  Rayleigh’s  theory  is  found 
only  in  the  early  stages  when  the  particles  are  small. 

F.L.U. 

Protective  action  and  sensitisation.  H.  R. 
Krttyt  and  C.  W.  Horsteko  (Rec.  trav.  chim.,  1938, 
57,  737 — 740). — At  low  concns.  Na  arabate  (I)  (from 
gum  arabio  and  NaOAc)  and  starch  sensitise  Agl 
sols,  whilst  at  higher  concns.  they  exert  a  protective 


action.  Changes  in  flocculation  vals.  for  KN03, 
Ba(N03)2,  and  Ce(N03)2  after  addition  of  (I)  are  dis¬ 
cussed.  The  nature  of  the  flocculation  process  is 
considered.  W.  R.  A. 

Mechanism  of  tbe  development  of  tbe  isoelec¬ 
tric  zone  in  gelatin  gels  submitted  to  electro¬ 
lysis.  II.  J.  Swyngedauw  (Compt.  rend.  Soo. 
Biol.,  1938,  128,  199—202;  cf.  A.,  1938,  HI,  234).— 
The  development  of  the  isoelectric  zone 'is  due  to  the 
prevention  of  infiltration  of  the  products  of  electrolysis 
by  a  process  of  electrofiltration,  whilst  a  [H*]  of  1(H'7 
allows  the  passage  of  current  through  a  zone  freed  from 
ions  combined  with  the  gelatin.  H.  G.  R. 

Flow  potentials,  electro-osmosis,  and  electro¬ 
phoresis  with  platinum.  H.  R.  Krttyt  and  J. 
Oosterman  (Proc.  K.  Akad.  Wetensch.  Amsterdam, 
1938,  41",  370 — 374).— No  electro-osmotic  transfer  is 
observed  when  a  p.d.  of  ISO  v.  is  applied  across  a 
porous  plug  of  Pt-black  or  Pt-sponge.  These  and 
similar  negative  results  with  flow  potentials  (A., 
1937,  I,  415)  are  contrasted  with  the  electrophoretic 
transfer  of  particles  in  Pt  sols  (Bredig).  Consider¬ 
ation  of  the  disposition  of  the  lines  of  electric  force 
provides  a  satisfactory  explanation  in  all  three  cases. 
Pt  sols  in  KHsr-HCl  are  unstable  and  exhibit  a  low 
mobility  which,  however,  is  increased,  and  the  sols 
are  rendered  stable,  by  the  addition  of  0-1%  of  quin- 
hydrone.  F.  L.  U. 

Migration  of  adrenaline  in  an  electrical  field. 
G.  Sank aran  and  S.  Ranganathan  (Indian  J.  med. 
Res.,  1937,  25,  81 — 83). — The  migration  of  adrenaline 
was  studied  after  exposure  to  a  const,  electric  field  for 
24  hr.  in  buffer  solutions  of 1*15 — -12*4.  Adrenaline 
migrated  to  the  electro -negative  pole  in  acid  or  slightly 
alkaline,  and  to  the  electro-positive  in  strongly 
alkaline,  solutions.  H.  B.  C. 

Physical  chemistry  of  the  proteins.  XIV. 
Solvent  action  of  sodium  chloride  on  carboxy- 
haemoglobin  in  25  and  35%  ethyl  alcohol  at  —5°. 
R.  M.  Ferry,  E.  J.  Cohn,  and  E.  S.  Newman  (J. 
Amer.  Chem.  Soc.,  1938,  60,  14S0 — 1486 ;  cf.  A.,  1937, 
1, 134). — The  solubility  of  horse  carboxyhcemoglobin  in 
EtOH-H20  containing  NaCl  at  ionic  strengths  0*01 — 
0*2  has  been  determined.  Activity  coeff s.  have  been 
derived  from  the  solubility  ratios  and  compared  with 
vals.  calc,  on  the  basis  of  Kirkwood’s  theory,  assuming 
haemoglobin  to  be  a  double  dipole  with  a  moment  of 
500  x  lO*18  e.s.u.  Effects  due  to  electric  moments 
of  higher  order  and  to  salting-out  have  also  been 
considered.  *  E.  S.  H. 

Variations  in  electric  charge  of  proteins  sub¬ 
mitted  to  the  action  of  proteolytic  enzymes.  3J. 
Pepsin.  HE.  J.  Loiselexjr  (Aim.  Ferm.,  1938,  4, 
220 — 241).— Addition  of  pepsin  to  a  protein  solution 
causes  an  immediate  fall  in  ^-potential,  due  to 
fixation  of  pepsin  on  dissociated  protein  groups.  The 
fall  is  never  complete,  some  groups  remaining  free, 
but  the  rapidity  of  hydrolysis  is  determined  by  the 
extent  of  the  fall.  With  rapid  hydrolysis  £  quickly 
returns  to  its  initial  val.,  but  with  slow  hydrolysis  the 
initial  val.  is  reached  only  after  a  considerable  interval. 
It  thus  appears  that  fixation  precedes  hydrolysis,  and 
that  stabilisation  of  £  in  the  course  of  the  reaction 
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represents  an  equilibrium  between  fixation  of  protein 
groups  and  the  liberation  of  new  dissociated  groups. 

LA.  P. 

Presentation  of  the  fundamentals  of  thermo¬ 
dynamics.  W.  E.  Roseveare  (J.  Chem.  Educ., 
1938, 15,  214—217).  .  L.  S.  T. 

Temperature  variation  of  diffusion  processes. 
H.  S.  Taylor  (J.  Chem.  Physics,  1938,  6,  331—334),— 
Eyring’s  concept  of  holes  in  liquids  and  his  theory  of 
abs.  reaction  rates,  which  suggest  that  diffusion 
coeffs.  should  vary  exponentially  with  temp.,  are 
borne  out  by  existing  data.  .Liquids  containing  H 
bonds  have  high  activation  energies  of  diffusion. 
The  conclusion  that  small  diffusing  mols.  should  not 
show  a  const,  diffusion- viscosity  product  appears  to 
be  confirmed.  W.  R.  A. 

Free  energy  and  entropy  of  nitrosyl  chloride. 
F.  P.  Jahn  (J.  Chem.  Physics,  1938,  6,  335 — 338). — 
From  electron  diffraction  and  mol.  spectral  data  the 
experimental  measurements  of  the  NOC1  dissociation 
equilibrium  may  be  checked.  Yals.  of  the  free 
energy  function,  (G°  —  U°)jT ,  and  the  entropy,  j S°, 
are  calc,  for  the  ideal  gas  from  298*1°  to  1000°  k. 
at  50°  intervals.  The  electronic  wt.  is  4  and  by 
comparison  with  equilibrium  data  for  2NOC1 
2NO  -j-  Cl2  AC7°  is  15,5104^53  g.-cal.  From  this  the 
equilibrium  consts.  for  the  reaction  at  50°  intervals 
between  450°  and  750°  are  computed  and  compared 
with  recorded  experimental  vals.  W.  R.  A. 

Thermodynamic  functions  of  the  chloro-  and 
bromo-methanes,  formaldehyde,  and  phosgene. 
D.  P.  Stevenson  and  J.  Y.  Beach  (J.  Chem.  Physics, 
1938,  6,  341).— Errata  (cf.  A.,  1938, 1,  185). 

W.  R.  A. 

Water-gas  equilibrium.  G.  Meyer  and  F.  E.  C. 
Scheffer  (Rec.  trav.  chim.,  1938,  57,  604 — 608). — 
Using  an  apparatus  previously  described  (A.,  1935, 
583)  the  equilibrium  C02  +  H2  CO  +  H20  has 
been  investigated.  The  vals.  of  the  equilibrium  const, 
agree  with  those  previously  derived  indirectly  from 
the  reactions  Sn  +  2H20  Sn02  +  2H2  and  Sn  + 
2C02  ^  Sn02  +  2CO.  W.  R.  A. 

Present  status  of  the  thermodynamics  of 
electrolytic  solutions.  H.  S.  Harked  (J.  Franklin 
Inst.,  1938,  225,  623 — 659). — A  lecture.  Activity 
coeffs.  of  strong  electrolytes,  calc,  from  e.m.f.,  f.p., 
b.p.,  and  v.p.  measurements,  relative  partial  molal 
heat  contents  deduced  from  heats  of  dilution  and 
e.m.f.  data,  and  relative  partial  molal  heat  capacities, 
deduced  from  calorimetric  and  e.m.f.  data,  are  com¬ 
pared.  The  ionic  activity  product  of  H20  and  the 
.  energy  relations  in  the  combination  of  if  and  OH' 
under  various  conditions  and  as  deduced  by  various 
methods  are  discussed.  The  thermodynamics  of 
solutions  of  electrolytes  in  a  mixture  of  FLjO  and  other 
solvents,  and  the  extrapolation  of  activity  coeffs.  to 
saturated  solutions,  are  also  considered.  J.  W-  S. 

Development  of  a  theory  of  solutions  (binary 
systems)  on  the  basis  of  solution  forces,  and  the 
test  of  the  results  against  experiment.  K. 
Fredekhaoen  (Z.physikaL  Chem.,  1938,  B,  40,  51— 
197). — The  limitations  of  the  van  }t  Hoff  and  Planck 
methods  of  dealing  with  the  problem  of  the  v.p.  of 


binary  mixtures  are  reviewed.  A  general  theory 
is  developed  which  envisages  the  possibility  of 
reaction  between  the  two  components  with  formation 
of  a  compound.  Various  binary  systems  of  inorg. 
and  org.  compounds,  and  binary  metallic  systems,  in 
which  compound  formation  may  occur,  are  discussed. 

H.  J.  E. 

Solubility  and  activity  coefficients  of  barium 
p -i o d ob enz enesulph onate  in  solutions  of  strong 
electrolytes.  J.  Sirucek  (J.  Chim.  phys.,  1938, 
35,  136—142). — The  solubility  at  20°  has  been 
determined  in  H20  and  in  solutions  of  KNOn,  KC1, 
MgCl2,  and  LaCl3.  100  g.  of  ELO  dissolve  0*8589  g. 
of  the  salt  and  in  presence  of  electrolyte  the  solubility 
increases  with  increasing  electrolyte  concn.  Activity 
coeffs.  have  been  calc,  by  two  methods,  with  con¬ 
cordant  results.  The  mean  val.  for  the  radius  of  the 
sphere  of  influence  of  the  ions  is  4 — 6  A.  C.  R.  H. 

F.p.  of  concentrated  aqueous  solutions  of  urea, 
urethane,  and  acetamide.  H.  M.  Cha dwell  and 
F.  W.  Politi  (J.  Amer.  Chem,  Soc.,  1938,  60,  1291 — 
1293). — Data  aro  recorded  for  a  wide  range  of  concn. 
“  Preliminary  ”  activity  coeffs.  have  been  calc.  All 
the  solutions  show  positive  deviations  from  Raoult’s 
law,  which  increase  in  the  order  NH2Ac,  CO(NH2)2, 
urethane.  E.  S.  H, 

Concentration  of  hydrogen  ions  in  aqueous 
solutions  of  complex  cohaltammines  and  their 
absorption  spectra.  IV.  Aqueous  solutions 
containing  the  ethylenediamine  molecule.  T. 
TOmura  and  N.  Hirasawa  (Bull.  Chem.  Soc.  Japan, 
1938,  13,  377 — 387). — The  absorption  curves  for 
[CoX3]Cl3,H20,  [CoXoC1(H20)]C!2  (I),  [CoXo(HaO)]Cl3 
(II),  [CoX2CUCl  (in),  [CoX2OH(H20)]C12,H20  (IV), 
UoX2OH(H26)]Br2  (V),  and  [CoX2N02(H20)](N03)2 
X  =~(CH2*NH2)2]  are  recorded.  Variations  in  pa 
mve  only  a  slight  effect  on  the  form  of  the  curves. 
There  is  no  difference  between  the  curves  of  the  cis 
and  tran^s  forms  in  the  case  of  (H),  (III),  and  (V). 
The  cations  of  (I),  (II),  and  (III)  are  stable  in  acid 
solutions  but  form  the  cation  of  (IV)  in  alkaline 
solutions.  C.  R.  H. 

First  dissociation  constant  of  ethyl-  and 
phenyl-substituted  succinic  acids.  H.  Hartmak 
(Rec.  trav.  chim.,  1938,  57,  697 — 702). — The  following 
vals.  (X  10~5)  are  recorded  for  the  first  dissociation 
consts.  at  25° :  monoethyl-,  8*3 ;  diethyl-,  14*4  (as), 
34*1  (racemic),  23*2  (anti) ;  triethyl-,  183;  phenyl-, 
16*5;  diphenyl-,  26*5  (racemic),  33*0  (anti),  -succinic 
acid,  W.  R.  A. 

Ultra-violet  absorption  spectra  and  dissoci¬ 
ation  constants  of  the  ene-diol-a-ketonic  com¬ 
pounds  reductone  and  reductic,  l-ascorbic,  and 
d-glucoascorhic  acids.  G.  Carp£ki  (Compt.  rend., 
1938,  206,  1571—1573;  cf.  A.,  1937,  1,462;  1938,  1, 
226 ;  II,  147). — The  change  of  position  of  the  absorp¬ 
tion  maxima  of  these  compounds  with  p&  has  been  in¬ 
vestigated.  The  vals.  of  pK2  for  reductone  and  rednctic 
acid,  deduced  from  these  measurements,  are  ~12*8 
and  12-9,  respectively.  The  relations  shown  by  the 
acidic  properties  of  the  four  compounds  confirm  the 
lactone  structure  for  the  ascorbic  acids. 

A.J.  E.  W. 
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Acid-base  function  in  non-aqueous  media. 
I.  Autoprotolytic  constant  of  m-cresol.  n. 
Relative  strengths  of  acids  in  chlorobenzene. 
D.  C.  Griffiths  (J.C.S.,  1938,  815 — 818,  818 — 823). — 
I.  From  measurements  of  the  e.m.f.  of  the  cell 
H2J0*0lM-PhSO3H|0*0lM-piperidine|H2,  both  solutions 
being  in  a  0*1m  solution  of  isoamylamine  benzene- 
sulphonate  in  m-cresol,  it  is  deduced  that  the  auto¬ 
protolytic  const,  of  the  ionisation  of  m-cresol 
([CaH4Me-0H2*][C6H4Me-0'])  is  10-14<*  and  10-1441 
at  23°  and  19°,  respectively. 

II.  From  measurements  of  the  intensities  of  colour 
in  solutions  of  2  :  6-C6H3(N02)2*0H  or  of  bromophenol- 
blue  in  PhCl,  to  which  various  quantities  of  NH2Bu^ 
and  org.  acids  are  added,  so  as  to  yield  series  of 
solutions  of  const,  salt  concn.  and  total  acid  concn., 
it  is  shown  that  the  relative  strengths  of  EtCO«,H, 
AcOH,  BzOH,  m-0H-C6H4-C02H,  CH2C1*C02H, 

CHCL/COoH,  and  CC13*C02H  follow  closety  those  in 
H20.“  "  J.  W.  S. 

Osmotic  pressure,  heat  of  dilution,  and  entropy 
of  dilution  in  the  systems  cellulose  nitrate-cyclo¬ 
hexanone  and  cellulose  nitrate-acetone.  C.  G. 
Boissonnas  and  K.  H.  Meyer  (Z.  physikal.  Chem., 
1938,  B,  40,  108 — 114). — An  equation  is  derived  from 
which  the  entropy  of  dilution  and  the  heat  of  dilution 
can  be  calc,  from  the  temp.-dependence  of  the  osmotic 
pressure.  Vais,  of  the  differential  molar  entropies 
and  heats  of  dilution  for  the  system  cellulose  nitrate- 
cycZohexanone  are  given  and  an  error  in  a  previous 
calculation  for  tho  system  cellulose  nitrate-COMe2 
(cf.  A.,  1937,  I,  563)  is  indicated.  H.  J.  E. 

Mixtures  of  ampholytes.  A.  Boutaric  (Ann. 
Soc.  Sci.  Bruxelles,  1938,  58,  154— 160).— The 

mutual  pptn.  of  ampholytes  at  vals.  of  [H’]  falling 
between  those  which  correspond  with  the  isoelectric 
points  of  the  individual  ampholytes  has  been  examined 
in  reference  to  the  law  of  mass  action.  Max. 
precipitability  occurs  when  [H*]  =  Z ,  given  by 
2 [kaka'kj  -  hh’ZA]  -  Z[kw(h  +  kbf)Z*  -  kw\lca  +  k'a)] 
=  0,  or  approx,  by  Z  =  V[M*a  +  L'a)fckb  +  &*')] 
in  which  kai  kaf ,  kb  are  the  acidic  and  basic 
dissociation  consts.  of  the  two  ampholvtes. 

P.  W.  R. 

Acute  tin  pest.  II.  E.  Cohen  and  W.  A.  T. 
Cohen-de  Meester  (Proc.  K.  Akad.  Wetensch., 
Amsterdam,  1938, 41,  462 — 467  ;  cf.  B.,  1938,  175). — 
The  acceleration  of  the  p  ->  a  change  in  Sn,  produced  by 
alloying  with  a  little  Al,  does  not  occur  when  special 
precautions  are  taken  to  prevent  access  of  traces  of 
1L>0.  The  acceleration  observed  under  ordinary 
conditions  is  due  to  deformation  of  the  Sn  lattice  by 
reaction  of  the  alloy'  with  H20.  E.  S.  H. 

Thermodynamic  study  of  the  cadmium- 
antimony  system.  H.  Seltz  and  B.  J.  DeWitt 
(J.  Amer.  Chem.  Soc.,  1938,  60,  130,5 — 1308). — The 
activities  and  relative  partial  mol.  heat  contents  of  Cd 
and  Sb  in  their  liquid  alloys  have  been  derived  from 
e.m.f.  measurements  of  the  cells  Cd(Z)|CdCL>  -f 
LiCl  +  KCl(Z)|Cd  (in  Cd-Sb  liquid  solutions).  The 
heat  of  fusion  of  CdSb  is  8270  g.-cal.  per  mol.  The 
heat  and  free  energy  of  formation  of  CdSb  and  of 
Cd3Sb2  have  been  calc.  The  entropy  of  Cd3Sb<>  at 
298*1°  K.  is  78-9  e.u.  E.  S.  H. 


Two-component  system  sulphur  dioxide  and 
potassium  iodide.  I.  Mori  (Bull.  Inst.  Phys. 
Chem.  Res.  Japan,  1938,  17,  342 — 354;  cf.  A.,  1931, 
799). — The  v.p -concn.  relation  is  considered  in 
reference  to  data  for  solutions  of  KI  in  liquid  S02 
at  0°,  10°,  and  20°.  The  mol.  compound  formed 
between  —10°  and  0°  is  claimed  to  be  KI,2S02. 
Thermodynamic  quantities  are  calc.  I.  McA. 

Binary  systems  containing  arsenic  trichloride 
and  5-chloro-5  : 10-dihydrophenarsazine. — See 
A.,  1938,  II,  299. 

Vapour-liquid  equilibrium.  I.  Apparatus 
for  the  study  of  systems  with  volatile  com¬ 
ponents.  G.  Scatchard,  C.  L.  Raymond,  and 
H.  H.  Gilmann.  II.  Chloroform-ethyl  alcohol 
mixtures  at  35°,  45°,  and  55°.  G.  Scatchard  and 
C.  L.  Raymond  (J.  Amer.  Chem.  Soc.,  1938,  60, 
1275 — 1278,  1278 — 1287). — I.  Apparatus  and  tech¬ 
nique  are  described. 

II.  Vapour  and  liquid  compositions  and  equilibrium 
pressures  have  been  determined.  Application  of  the  ’ 
Gibbs-Duhem  equation  shows  deviations  from  the 
perfect  gas  laws  somewhat  >  those  calc,  from  the 
theory  of  corresponding  states.  The  excess  chemical 
potentials,  free  energy,  heat  content,  and  entropy  of 
mixing  have  been  calc. ;  the  last  two  pass  through  a 
max.  and  min.  An  explanation  of  the  behaviour  of 
the  system,  based  on  attraction  between  the  mols. 
under  certain  conditions  of  orientation,  is  put  forward. 

E.  S.  H. 

Binary  systems  of  camphoric  acid  with  acet¬ 
anilide  and  acetmethylanilide.  D.  Ponte  (Boll. 
Chim.  farm.,  1938,  77,  285—287). — Camphoric  acid 
forms  eutectic  mixtures  with  NHPhAc  and 
NHPhMeAc  which  contain  44  and  45%  of  acid  and 
melt  at  88°  and  32°,  respectively.  F.  0.  H. 

Glyceryl  trinitrate  and  ethylene  glycol  di¬ 
nitrate.  J.  D.  Brand ner  (Ind.  Eng.  Chem.,  1938, 
30,  681 — 6S4). — The  v.p.  of  the  two  esters  at  10 — 50° 
and  of  their  mixtures  at  40 — 50°  have  been  deter¬ 
mined.  The  v.p.  of  the  trinitrate  is  very  small,  being 
approx.  1%  of  that  of  the  dinitrate.  The  two  esters 
form  ideal  binary  mixtures.  F.  0.  H. 

Dissociation  pressures  of  BaCl2,2H20  and 
BaCIj^DoO.  M.  Homma  and  T.  Takai  (Bull.  List. 
Phys.  Chem.  Res.  Japan,  1938, 17,  331 — 337). — Data 
corresponding  with  BaCl2,2X20  BaCl2,X20  4“ 
X20  (A  =  H,  D)  over  the  range  25 — 55°  agree  with 
the  respective  equations  :  logp  =  10*813  —  2995-8 /T, 
log  p  =  11*135  —  3102*5/r.  Heats  of  hydration  are 
given.  •  .  ,  I.  McA. 

Vapour  pressure  measurements  on  the  three- 
phase  equilibria  of  the  system,  sodium  bromide- 
water.  P.  Dingemans  (Rec.  trav.  chim.,  1938,  57, 
703 — 709). — The  transition  point  for  the  dehydration 
of  NaBr,2H20  is  50*60°  and  is  lowered  0*40°  for  each 
1  wt,-% .  of  NaCl  present  as  impurity.  The  v.p. 
data  cover  the  range  10 — 100°.  The  heat  of  hydr¬ 
ation  of  NaBr  at  18°  is  4660  g.-cal.  W.  R-  A. 

Equilibria  in  the  system  potassium  sulphate- 
magnesium  sulphate-calcium  sulphate-water  at 
100°.  J.  E.  Conley,  A.  Gabriel,  and  E.  P.  Par¬ 
tridge  (J.  Physical  Chem.,  1938,  42,  587 — 616). — 
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Part  of  this  system  has  been .  studied  at  100°  and 
regions  of  stability  are  defined  tentatively  for  the  solid 
phases  :  KoS04 ;  CaS04,H.>0 ;  K«>S04,5CaS04,H<,0 ; 
K^S04,MgS04,2CaS04,2H20~  (I) ;  CaS04.  Equilibria 
in  this  system  are  often  incomplete  after  60  days,  and 
metastable  equilibria  are  frequently  observed.  The 
results  are  applied  to  the  problem  of  extracting  Iv2S04 
from  (I).  J.  W.  S. 

Equilibrium  between  carbon,  molten  iron, 
and  a  gas  containing  carbon  monoxide  and  di¬ 
oxide.  G.  Phragmen  (Jernkont.  Ann.,  1936,  120, 
184 — 189;  Chem.  Zentr.,  1936,  ii,  2006). 

L.  S.  T. 

Determination  of  heat  capacity  by  means  of 
refractive  index.  M.  M.  Samigin  (J.  Phys.  Chem. 
Russ.,  1938, 11,  228 — 230). — In  the  empirical  equation 
Cp  =  a[E]  +  b  the  consts.  a  and  b  are  characteristic 
for  every  homologous  series  of  org.  compounds. 

J .  J .  33 . 

Heats  of  dilution  and  heat  contents  of  aqaieous 
cadmium  sulphate  solutions.  T.  H.  Dunkel- 
berger  and  A.  L.  Robinson  (J.  Amer.  Chem.  Soc., 
1938,  60,  1301 — 1305).- — Intermediate  heats  of  dilu¬ 
tion  have  been  determined  over  the  range  0-8 — 
O-OOOIm  at  10°,  15°,  and  20°,  and  extrapolated  to 
infinite  dilution  to  obtain  integral  vals.  No  definite 
approach  to  the  Debye-Hiickel  limiting  law  is 
indicated  at  the  lowest  concns.  measured.  Relative 
partial  mol.  heat  contents  and  heat  capacities  have 
been  calc,  and  compared  with  published  vals.  derived 
from  e.m.f.  measurements.  E.  S.  H. 

Heat  capacities,  entropies,  and  heats  of  dis¬ 
solution  of  anhydrous  sodium  sulphate  and  of 
sodium  sulphate  decahydrate.  Application  of 
the  third  law  of  thermodynamics  to  hydrated 
crystals.  K.  S.  Pitzer  and  L.  V.  Coulter  (J. 
Amer.  Chem.  Soc.,  1938,  60,  1310 — 1313). — Heat 
capacities  from  14°  to  300°  K.  arc  recorded.  Heats 
of  dissolution  in  H20  at  25°  are  :  Na2S04  — 560±10, 
Na2SO4,10H2O  18,840  g.-cal.  per  mol.  The  entropies 
of  the  salts  have  been  calc.  The  entropy  of 
Na2SO4,10H2O,  calc,  from  the  entropy  of  H20  vapour 
and  dissociation  pressure  of  the  hydrate  together  with 
the  heats  of  dissolution  and  the  entropy  of  Na2S04, 
is  1*7  g.-cal.  per  degree  >  that  calc,  from  the  lower 
temp,  heat  capacities,  suggesting  the  presence  of 
false  thermal  equilibrium  at  low  temp.  This  effect  is 
ascribed  to  the  random  distribution  of  protons 
forming  H  linkings.  The  entropy  of  S04",  calc,  from 
the  above  data,  is  4-4 ±1  g.-cal.  per  degree. 

E.  S.  H. 

Integral  free  energies  of  dissolution  of  Na2S04 
and  K^SO^  T.  Takai  (Bull.  Inst.  Phys.  Chem. 
Res.  Japan,  1938,  17,  338—341 ;  cf.  A.,  1936,  937).— 
Vals.  have  been  calc,  from  the  differential  free  energies 
of  dissolution  (known)  and  dilution  (derived  from 
v.p.  data).  I.  McA. 

Heats  of  mixing  of  baloforms  and  polyethylene 
glycol  ethers.  G.  F,  Zellhoefer  and  M.  J.  Copley 
(J.  Amer.  Chem.  Soc.,  1938,  60,  1343—1345).— 
The  heats  of  mixing  of  CHC13  and  of  CHC^F  with 
(0Me*CH2)2  and  0Me*[CH2#CH2*0]4*Me,  respectively, 
have  beefi  determined.  The  high  vals.  obtained  are 
ascribed  to  complex  formation,  which  occurs  to  the 


extent  of  30 — 40%.  The  association  is  caused  by  the 
tendency  to  form  a  C-H-<-0  linking.  The  positions  of 
the  max.  on  the  curves  indicate  that,  due  to  steric 
hindrance,  it  is  onl}r  the  alternate  O  atoms  which  are 
available  for  linking.  E.  S.  H. 

Heats  of  mixing  of  ternary  systems.  V. 
Fischer  (Ann.  Physik,  1938,  [v],  32,  347 — 352).— 
Curves  are  given  for  Et0H-Me0H-H>0  mixtures. 

“  L.  G.  G. 

Heat  of  combustion  of  isoprene.  R.  S.  Jessup 
(J.  Res.  Nat.  Bur.  Stand.,  1938,  20,  5S9 — 597).— 
At  25°  and  760  mm.  the  heat  of  combustion  of  liquid 
isoprene  is  3156*9±1*6  kilo-joules  per  g.-mol.  On 
the  basis  of  a  previously  reported  val.  of  the  heat  of 
combustion  of  rubber  hydrocarbon,  the  heat  evolved 
in  the  reaction  a*C5Hg  (liq.)  =  (C5H8L  is  found  to  be 
(74*8  ±6-2)2;.  Corresponding  figures  for  gaseous  iso- 
preno  are  3182*8±1*7  and  (100*7±6*3)x.  D.  F.  R. 

Thermal  data.  X.  Heats  of  combustion  and 
free  energies  at  25°  of  organic  compounds  con¬ 
cerned  in  carbohydrate  metabolism.  H.  M. 
Huffman  and  S.  W.  Fox  (J.  Amer.  Chem.  Soc.,  1938, 
60,  1400—1403). — Heats  of  combustion  and  free 
energies  of  formation  (in  parentheses)  recorded  are  . 
fumaric  acid  — 194*88  ( — 157*23),  maleic  acid  189*45 
( — 151*32),  succinic  acid  ( — 179*36),  a-d-glucose 
—305*73  (—218*72),  a-d-glucosc  hydrate  —376-52 
( — 275*76),  M-glucose  (—218*32)  kg.-cal.  E.  S.  H. 

Conductance  of  aqueous  solutions  of  electro¬ 
lytes.  D.  A.  MacInnes  (J.  Franklin  Inst.,  1938, 
225,  661— 686).— A  lecture.  The  factors  involved 
and  the  assumptions  made  in  the  Debye-Hiickel  and 
Onsager  theories  of  conductivity  are  detailed.  Proofs 
of  the  validity  of  tho  Onsager  equation,  for  strong 
electrolytes  at  low  concn,  and  its  extension  to  weak 
electrolytes  and  to  cone,  solutions  are  discussed. 

J.  W.  S. 

Computation  of  ionisation  constants  and 
limiting  conductance  values  from  conductivity 
measurements.  T.  Shedlovsky  (J.  Franklin  Inst., 
1938,  225,  739— 743).— The  change  in  equiv^  con¬ 
ductivity  (A)  with  equiv.  concn.  (0)  for  C  <  0*01 
can  be  expressed  by  1/A  =  1/A0  +  (*Ao  +  P)vc/y 
(a  and  p  are  consts.).  This  relation  is.  in  accord  with 
modern  theory  of  conductivity  and  is  valid  over  a 
greater  concn.  range  than  the  Onsager  equation. 
The  modification  of  this  relation  in  the  computation 
of  dissociation  consts.  of  weak  electrolytes  is  discussed. 

J.  W.  S 

Solutions  of  electrolytes  in  non-aqueous  sol¬ 
vents.  C.  A.  Kraus  (J.  Franklin  Inst.,  1938,  225, 
537 — 707). — A  lecture.  The  influence  of  various 
properties  of  the  solute  and  solvent  on  the  con¬ 
ductivities  of  these  solutions  is  discussed. 

J.  W .  S. 

Ionic  dissociation  of  sodium  triphenylmethyl. 
E.  Swift,  jun.  (J.  Amer.  Chem.  Soc.,  1938,  60, 

1403 _ 1406). — The  conductances  of  dil.  solutions  of 

CPhoNa  in  Et^O  have  been  measured;  the  calc, 
ionisation  const,  is  1*5  X  10~12.  #  The  revised  val. 

for  the  electron  affinity  of  CPh3  is  — 48±5  kg.-cal. 

E.  S.  H. 

Eebaviour  of  complex  ions  in  strong  electric 
fields.  H.  Diekmann  (Ann.  Physik,  1938,  [v],  32, 
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378 — 392). — The  conductivities  of  aq.  solutions  of 
cetylpyridinium  chloride,  and  H20-glycerol  solutions 
of  MgS04  have  been  measured  with  a.c.  up  to  about 
300  kv,  per  cm.  The  behaviour  of  the  complex 
ions  is  conditioned  by  the  Wien  effect  and  the 
“  separation  ”  effect  (cf.  Malsch  and  Hartley,  A ., 
1935,  37).  The  order  of  magnitude  of  these  effects 
is  obtained  from  dependence  of  the  relations  on  the 
temp,  and  concn.  L.  G.  G. 

Electrolytic  water  transport  and  ionic  hydr¬ 
ation  numbers.  H.  C.  Hepburn  (Phil.  Mag.,  193S, 
[vii],  25,  1074 — 1096). — It  is  claimed  that  the  most 
consistent  results  for  the  hydration  of  ions  in  aq. 
solution  have  been  obtained  from  methods  based 
.on  the  transport  of  H20  during  electrotysis ;  of  these 
the  most  convenient  is  the  measurement  of  vol. 
changes  in  a  cell  incorporating  a  parchment-paper 
membrane.  A  sensitive  form  of  apparatus  for  this 
purpose  is  described  and  an  accurate  expression  for 
the  electrolytic  H20  transport  developed.  Measure¬ 
ments  have  been  made  on  NaCl  and  results  previously 
obtained  for  CuS04  and  CuCl2  have  been  recalc. 
The  true  transport  and  hydration  nos,  for  these  ions 
have  been  deduced  and  the  ionic  complexity  of 
CuCl2  solution  is  discussed.  T,  H.  G. 

Mechanism  of  the  hydrogen  electrode.  G. 
Okamoto  (J,  Fac.  Sci.  Hokkaido  Imp,  Univ.,  1937, 
III,  2,  115 — 182). — An  amplification  of  work  pre¬ 
viously  published  (A.,  1936,  1340).  The  no.  of 
active  centres  on  a.  Ni  electrode  where  the  reaction 
H2  2H  can  occur  is  calc,  from  the  temp.  coeff.  of 
isotopic  interchange  between  H  and  D,  and  from 
that  of  the  anodic  current,  to  be  2 — 4  x  1012  per 
cm.2  F.  L.  U. 

Normal  potential  of  cadmium  and  radius  of 
the  cadmium  ion  in  solutions  of  [cadmium] 
benzenesulphonate.  (Mlle.)  M.  Quintin  (Compt. 
rend.,  1938,  206,  1564—1566;  cf.  A.,  1938,  I,  254, 
367). — Vais,  of  E 0'  =  E u  4-  (RT /2F)log  c,  eorr.  for 
hydrolysis  at  high  dilutions,  are  calc.,  assuming  a  linear 
relation  between  E^  and  log  c.  For  vals.  of  /+  given 
by  the  Gronwall-La  Mer-Greiff  formula  for  an  ionic 
radius  of  6-2  a.,  a  val.  of  E0  (0*3436  v.)  is  obtained 
which  is  const,  over  the  concn,  range'  studied. 

A.  J.  E.  W. 

Form  of  the  Henderson  diffusion  potential 
formula.  A.  Airola  (Svensk  Kem.  Tidskr.,  1938, 
50,  128 — 129 ;  cf.  A.,  1937,  I,  520). — An  expression 
for  the  diffusion  potential  between  two  dil.  solutions 
of  uni-univalent  electrolytes  in  terms  of  lly  cv  and 
Co  gives  results  in  good  agreement  with  experiment. 

M.  H.  M.  A. 

Electromotive  force  of  saturated  Weston  stan¬ 
dard  cells  containing  deuterium  oxide.  L.  H. 
Brickwedde  and  G.  W.  Vinal.  (J.  Res.  Nat.  Bur. 
Stand.,  1938, 20, 599 — 605). — -Measurements  have  been 
made  with  standard  Weston  cells  containing  up  to 
about  6%  of  DoO.  Const,  and  reproducible  results 
were  obtained.  The  D20  causes  a  decrease  in  e.m.f. 
amounting  to  2-9  gv.  per  g.-mol.  %.  No  change  in 
the  temp,  coeff.  can  be  detected.  Hysteresis  is 
slightly  less  for  cells  containing  added  DoO. 

“D.  F.  R. 


Helmholtz  and  Nernst  [equations  for  the 
e.m.f.  of  concentration  cells],  W.  D.  Bancroft 
(J.  Physical  Chem.,  1938,  42,  687 — 691). — Nernst ’s 
equations  for  the  e.m.f.  of  concn.  cells  coincide  with 
those  of  Helmholtz  only  at  infinite  dilution,  and,  since 
the  latter  are  thermodynamically  sound,  the  Nernst 
equations  can  be  applied  only  at  very  low  concn. 
The  Helmholtz  equations  involve  the  change  of 
v.p.  with  concn.,  and  hence  the  e.m.f.  depends  on 
tho  concn.  of  undissociated  salt,  base, , or  acid.  The 
equations  hold  accurately  for  the  Pb  accumulator 
and  for  cells  of  the  type  Zn|ZnCl2  (cx),  Hg2Cl2  (sat.)| 
Hg|Hg2Cl2  (sat.),  ZnCl2  (c2)]Zn  to  high  concns. 
Measurements  of  the  of  biological  solutions  are 
inaccurate  to  an  unknown  extent.  J.  W.  S. 

[Cell]  combinations  of  silver  with  platinum 
and  nickel  in  aqueous  potassium  iodide,  and 
their  electrostatic  character.  (Mlle.)  S.  Veil 
(Compt,  rend.,  1938,  206,  1625 — 1627). — The  vari¬ 
ation  of  the  e.m.f.  E  of  the  cell  Ag-KI  aq.  (c)-Pfc 
with  c  is  in  agreement  with  the  relation  previously 
found  for  the  cell  Cu-CuCL>-Pt  (A.,  193S,  I,  143), 
viz.,  log  [{E  —  EUi0)l{Ea  —  EUi0)]  cc  log  (c/a)  (ERi0 
and  Ea  represent  the  vals.  of  E  for  c  —  0  and  saturation, 
respectively).  Thi3  shows  that  the  relation  is  not 
dependent  on  one  electrode  being  in  contact  with  its 
own  ions.  Ag  is  positive  with  respect  to  Ni  in  aq. 
NiS04  or  NH3,  but  the  polarity  is  reversed  in  aq.  KI, 
indicating  that  the  relative  Volta  polarities  of  two 
metals  may  vary  in  different  solutions. 

A.  J.  E.  W. 

Theory  of  the  electrolytic  double  layer  and  of 
the  potential-determining  ionic  adsorption.  J. 
Kaspar  (Helv.  Chim.  Acta,  1938,  21,  650—663).— 
Theoretical.  Tho  adsorption  theory  of  the  double 
layer  is  developed  in  a  generalised  form  and  relations 
between  the  potential-determining  ionic  adsorption 
and  the  structure  of  the  double  laver  are  indicated. 

J.  W.  S. 

Redox  potentials  of  complex  iron  salts  with 
the  sodium  salts  of  organic  acids.  W.  Reinders 
and  (Miss)  C.  H.  de  Mcnmer  (Rec.  trav.  chim.,  193S, 
57,  594 — -603). — The  redox  potential  of  a  FeS04- 
Fe2(S04)3  solution  decreases  progressively  as  increas¬ 
ing  amounts  of  a  neutral  alkali  salt  of  a  polybasic  or 
OH-acid  are  added.  Such  solutions  have  great 
buffer  capacity  against  oxidation  or  reduction.  Vals. 
obtained  on  addition  of  Na  salts  of  H2C204,  malonic, 
tartaric,  citric,  and  lactic  acids  have  been  determined 
potentiometrically.  The  influence  of  addition  of 
H^SO.j  and  NaOH  on  the  buffered  solutions  is  dis¬ 
cussed.  Complex  ferric  ions  are  formed  with  citric, 
Fe„(C6H507)3"',  malonic,  Fe(C3H>04)3"',  and  oxalic 
acids,  and  Fe(C204)3'"-  "  W.  R.  A. 


Oxidation-reduction  potential  of  the  system 
(7-alanine  ammonium  pyruvate.  R.  Wurm- 
ser  and  S.  FIlitti-Wurmser  (Compt.  rend.  Soc.  Biol., 
1938,  128,  133 — 135). — The  vals.  obtained  for  E0  at 
37°  are  — 0*066  V.  and  —  0-04S  v.  at  pa  7*3  and  7*0, 

respectively.  The  calc.  val.  at  25°  is  — 0*040  v. 

TT  R . 


Value  of  diffusion  currents  observed  during 
electrolysis  by  means  of  the  dropping  mercury 
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electrode.  Polarographic  study.  D.  Ilkovic  (J. 
Chim.  phj7s.,  1938,  35,  129 — 135). — Mathematical. 

C.  R.  H. 

Measurements  of  the  ionisation  constant  of 
benzoic  acid  using  silver  chloride  electrodes. 
H.  T.  Briscoe  and  J.  S.  Peake  (J.  Physical  Chem., 
1938,  42,  G37 — 640). — From  measurements  of  the 
e.rn.f.  of  cells  of  the  typo 

H2]BzOH(7?i1),NaOBz(m2),NaCl(7?i3)|AgCl,Ag  it  is 
deduced  that  the  dissociation  const,  of  BzOH  at 
25°  is  6*05  X  10-5.  J.  W.  S. 

.  Acidity  measurements  with  the  hydrogen  elec¬ 
trode  in  mixtures  of  acetic  acid  and  acetic  an¬ 
hydride.  J.  Russell  and  A.  E.  Cameron  (J.  Amer. 
Chem.  Soc.,  1938,  60,  1345— 1348).— H^SO^  HC104, 
and  certain  sulphonic  acids  show  increased  acidity 
in  the  presence  of  Ac20,  which  is  not  accounted  for 
by  dehydration.  With  H2S04  the  effect  is  ascribed 
to  the  formation  of  AcS03*0H,  which  undergoes 
rearrangement  to  0H*S02‘CH2*C02H.  Attention  is 
directed  to  the  significance  of  this  effect  in  investig¬ 
ations  of  the  influence  of  H'  activity  on  acetylation 
reaction  rates,  E.  S.  H. 

Comparative  study  of  some  complex  bases. 
(Mlle.)  J.  BriganDo  (Compt.  rend.,  1938,  206, 1467 — 
1469).— The  potentiometric  and  conductometric 
titration  curves  of  [CoX3](OH)3  [X  •=  (NH3)2, 
(CH2-NH2)2  (I),  C3H6(NH2)2]  with  HC1  are  identical, 
showing  that  the  strengths  of  the  complex  bases  are 
independent  of  the  amine  forming  the  complex  ion; 
curves  for  the  titration  of  aq.  NH3  and  (I)  with  HC1 
are  not  identical,  and  are  different  from  those  given 
by  the  complex  bases.  The  continuous  absorption 
of  the  latter  in  the  ultra-violet  shows  an  abrupt 
decrease  on  passing  the  neutral  point ;  with  (I)  the 
absorption  spectrum  changes  progressively  with 
addition  of  HC1.  A.  J.  E.  W. 

Irreversibility  of  photographic  development 
in  elon  solutions  containing  sodium  sulphite. 
A.  E.  Cameron  (J.  Physical  Chem.,  1938,  42,  629 — 
635;  ef.  A.,  1938,  I,  314). — Strips  of  film  have  been 
exposed  for  various  times,  given  standard  develop¬ 
ment,  rinsed  in  1%  AcOH,  washed  and  dried,  and  then 
immersed  for  15*5  hr.  in  solutions  containing 
2)-NHMe-CdH4-OH  (I)  8  g*,  KBr  8  g.,  and  Na2S03 
6*25  g.  per  L,  and  of  varying  pa,  agitated  by  air  or  N2. 
Development  continues  only  at  >o*0,  but  at  lower 
pK  there  is  no  reduction  in  ihei  intensity  of  the  image. 
The  potential  of  a  Pt  wire  in  this  solution  is  —0*050  v. 
Tenfold  increase  in  the  [Na2SOa]  does  not  affect  this 
min.  jhi  val.  for  development,  but  it  is  reduced  to  4*8 
by  fivefold  increase  in  the  concn.  of  (I).  Changes  in 
the  electrode  potential  during  contact  with  the  film 
are  attributed  to  changes  in  the  [Ag*].  None  of  the 
potentials  observed  accords  with  the  val.. — 0*150  v. 
found  for  p-NH2*C6H4*0H  solutions  at  the  reversal 
point  (A.,  1937,  I,  471).  It  is  concluded  that  no 
reversible  oxidation-reduction  system  exists  in  solu¬ 
tions  of  (I)  and  Na2S03.  ‘  J.  W.  S. 

A  new  phenomenon  of  an  electrical  nature  and 
a  new  effect  shown  by  metals.  G.  Piccardi 
(Gazzetta,  1938,  68,  246 — 263).— Contact  with  a 
dielectric  such  as  glass,  which  has  been  polarised 


electrostatically  by  various  means,  induces  a  change 
in  certain  physical  and  chemical  properties  of  H20 
and  other  polar  liquids.  These  changes  are  not 
perfectly  elastic  and  may  persist  for  an  appreciable 
time  after  contact  with  the  polarised  dielectric  has 
ceased,  and  they  m&y  be  induced  across  various 
hinds  of  diaphragms.  With  metallic  diaphragms  a 
new  type  of  effect  is  produced.  Changes  in  the 
behaviour  of  H20  in  biological  processes  can  also  be 
induced  by  contact  with  a  dielectric  in  the  above 
manner.  O.  J.  W. 

Motor-electric  effect.  J.  Kaspar  (Helv.  Chim. 
Acta,  1938,  21,  733— 747).— The  so-called  motor- 
electric  effect  is  shown  to  comprise  an  electro-kinetic 
transverse  effect,  due  to  disturbance  of  the  double 
layer  at  the  electrode-solution  interface,  and  a  con¬ 
vection  effect  due  to  disturbance  of  diffusion  layers 
in  the  solution.  The  second  effect  can  be  eliminated 
in  systems  in  true  electro-chemical  equilibrium,  a 
condition  attainable  in  reasonable  time  only  with  a 
metal  in  contact  with  a  solution  of  its  ion.  In  the 
case  of  Ag— Ag*  ion  s}7stcms  no  electro-kinetic  effect 
could  be  observed  during  the  relative  movement 
of  the  phases.  J.  W.  S. 

Chemical  reaction  considered  as  an  intra¬ 
molecular  diffusion  phenomenon.  IH.  Calcul¬ 
ation  of  absolute  reaction  rates  by  means  of  the 
diffusion  hypothesis  and  quantum  theory.  J.  A. 
Cbkistiansen  (Z.  physikal.  Chem.,  1938,  B,  40,  183 — 
196 ;  cf.  A.,  1938,  I,  35).— Theoretical.  The  diffusion 
hypothesis  is  applied  in  the  special  case  of  quasi¬ 
elastic  binding  to  the  numerical  calculation  of  reaction 
velocity  as  a  function  of  temp.  H.  J.  E. 

Kinetics  of  the  explosive  reaction  between 
hydrogen  and  oxygen  sensitised  by  nitrogen 
peroxide.  R.  J.  W.  Norrisii  (J.  Amer.  Chem. 
Soc.,  1938,  60,  1513).— Polemical  (cf.  A.,  1937,  I, 
621).  E.  S.  H. 

Kinetics  of  the  decomposition  reactions  of  the 
lower  paraffins.  I.  u-Butane.  E.  W.  R. 
Steachie  and  I.  E.  Puddington  (Canad.  J.  Res., 
1938,  16,  B,  176— 193).— The  kinetics  of  the  thermal 
decomp,  of  ?i-butane  have  been  studied  for  pressures 
5 — 60  mm.  and  temp.  513 — 572°.  An  expression  is 
given  for  the  first-order  reaction  cocffs.,  which  agree 
with  the  results  of  Frey  and  Hepp,  but  differ  from 
those  of  Paul  and  Marek.  Chain  processes  appear  to 
be  involved  since  the  rate  of  reaction  falls  rapidly 
with  diminishing  pressure  and  the  first-order  coeffs. 
also  fall  rapidly  as  the  reaction  proceeds.  The 
reaction  products  aro  H2,  CH4,  C3H6,  C2H4,  and  C2H6 
and  are  independent  of  temp,  and  pressure  over  the 
range  covered.  The  reaction  mechanism  is  discussed 
and  compared  with  that  of  other  paraffin  dccomps. 

T.  H.  G. 

*■ 

Extinction  of  propylene  flames  by  diluting  with 
nitrogen  and  carbon  dioxide  :  explosive  pro¬ 
perties  of  propylene.  G.  W.  Jones  and  R.  E. 
Kennedy  (U.S.  Bur.  Mines,  Rept.  Invest.  3395, 
1938,  14  pp.). — 14  vols.  of  No  or  7*7  vols.  of  C02  must 
be  added  to  each  vol.  of  C3il6  to  make  all  mixtures 
with  air  non-inflammable.  Inflammability  limit 
curves  and  tables  which  have  been  constructed  show 


404 


BRITISH  CHEMICAL  AND  PHYSIOLOGICAL  ABSTRACTS.— A.,  I. 


vm  (a) 


that  the  added  inert  gas  has  little  effect  in  raising  the 
lower  limit  of  inflammability  except  at  high  concns. 
of  inert  gas,  but  that  the  lowering  of  the  upper  limit  - 
is  almost  directly  oc  the  amount  of  added  inert  gas. 
The  max,  excess  pressure  developed  by  igniting 
C3HG-air  mixtures  is  94  lb.  per  sq.  in.,  and  is  obtained 
with  mixtures  containing  4-90 — 5*28%  of  C3H6. 
The  ignition  temp,  of  C3H6-air  and  C3H6-02  mixtures 
decreases  with  increasing  [C3H6],  the  ignition  temp, 
for  a  given  C3H6-02  mixture  being  <  that  for  a  similar 
C3HG-air  mixture.  C.  R.  H. 

Influence  of  the  pressure  value  on  the  velocity 
of  flame  propagation  under  constant  pressure, 
with  uniform  conditions,  in  mixtures  of  propane 
and  town  gas  with  air.  G.  Ribaud  and  H. 
Gaxjdry  (Compt.  rend.,  1938,  206,  1648 — 1649). — 
Velocities  of  propagation  (v)  (17 — 56  cm.  per  sec.  in  a 
9-mm.  tube)  for  3 — 6%  C3H8-air  mixtures  at  1 — 11 
kg.  per  sq.  cm.  pressure  (p)  are  recorded;  v  decreases 
with  increasing  ]).  Reproducible  results  could  not  be 
obtained  with  a  20%  town  gas-air  mixture,  but  for 
p  —  1 — 11  kg.  per  sq.  cm.,  v  is  const.  (1  m.  per  sec.) 
within  ±20%.  A.  J.  E.  W. 

Kinetics  in  ionic  systems.  V.  K.  La  Mer  (J. 
Eranklin  Inst.,  1938,  225,  709— 737).— A  lecture. 
The  Bronsted  theory  of  reaction  kinetics  in  ionic 
systems,  and  its  subsequent  development,  are 
discussed.  J.  W.  S. 

Kinetics  of  oxidation  of  iodide  by  chlorate 
ion  in  presence  of  catalysts.  K.  Weber,  E. 
Liszt,  and  I.  Balzer  (Arh.  Hemiju,  1938,  12,  12 — 
22). — The  velocity  of  the  reaction  KCI03  +  OKI  + 
3H20  ■>  KCI  +  6KOH  +  61  has  been  determined,  in 
presence  of  excess  of  KI  and  HCI,  and  with  V0S04 
catalyst.  The  temp,  coeff.  is  2*S7  for  the  interval 
25 — 35°.  PhOH  and  p-nitrophenol  do  not  affect 
tho  reaction,  whilst  m-  and  p-CGH4(OH)2  inhibit  it; 
this  is  ascribed  to  their  oxidation  by  KC103,  the 
effective  concn.  of  which  is  thus  lowered.  MnS04 
and  NiS04  retard  the  reaction,  and  are  regarded  as 
negative  catalysts.  R.  T. 

Comparison  of  the  rates  of  hydrolysis  of 
methyl,  ethyl,  isopropyl,  and  tert. -butyl  bromides 
in  acetone.  Water  catalysis  in  such  reactions. 
W.  Taylor  (J.C.S.,  1938,  840— 842).— The  second- 
order  hydrolysis  velocity  coeff s.  are  Me  >  Et  <  Pr0 
<[«  Buv  for  reactions  in  C*OMe2  containing  5%  and  10% 
of  H20.  The  data  can  be  explained  satisfactorily  by 
assuming  that  the  hydrolysis  is  bimol.,  and  that  the 
min.  at  Et  is  due  to  the  decreasing  facility  of  attack 
of  the  a-C  by  the  OH  of  the  reagent  B^O  mol.,  together 
with  concurrently  increasing  facility  of  attack  of  the 
halogen  of  the  alkyl  halide  by  the  JLof  the  H20  down 
the  series  Me,  Et,  Pr^,  Bur.  The  catalytic  influence 
of  H20  is  due  to  the  dissociating  effect  of  H20  on  the 
hydroxylic  reagent  R*OH,  where  R  may  be  H,  alkyl, 
or  acyl,  i.e.,  (R*OH)*  ?iR*OH.  In  other  words, 
H20  can  catalyse  the  reaction  by  bringing  about 
dissociation  of  the  H20  already  in  solution  in  the 
org.  solvent.  C.  R.  H. 

Kinetics  of  two  ionic  exchange  reactions  of 
the  methyl  halides  in  water.  E.  A.  Moelwyn- 
Hughes  (J.C.S.,  1938,  779 — 784). — The  replacements 


of  Br  in  MeBr  by  I  and  of  I  in  Mel  by  Br  have  been 
studied  in  aq.  solution  and  over  a  range  of  temp. 
Although  complicated  by  hydrolysis  of  the  halides,  the 
reactions  have  been  shown  to  be  bimol.  and  each 
reaction  is  opposed  by  the  other.  The  velocity  coeffs. 
for  the  two  reactions,  k2  and  &4,  respectively,  give  vals. 
agreeing  with  the  empirical  relations  k2  =  1-68  X  1010 
X  e~18'2eoinT,  &4  =  6*02  X  109  X  e"19»310//ir,  and  jfe*/jfc4  = 
2*79  X  e-^o/RT  C.  r; 

Rates  of  hydrolysis  and  extinction  coefficients 
of  halogeno-fatty  acids  in  the  quartz-glass  ultra¬ 
violet.  A.  Kailan  and  E.  Kunze  (Monatsh.,  1938, 
71,  373—423). — The  rates  of  hydrolysis  under  ultra¬ 
violet  radiation  at  10°  of  aq.  mono-,  di-,  and  tri- 
chloro-,  mono-,  di-,  and  tri-bromo-,  mono-  and  di- 
iodo-acetic  acids,  a-  and  p-chloro-,  a-bromo-,  a(3- 
dibromo-,  and  a-iodo-propionic  acids  j  and  CHC13  have 
been  determined.  The  quantum  yields  have  been 
evaluated,  and  the  extinction  coeffs.  measured  at 
different  X.  Below  certain  concns.,  which  have  been 
determined  for  each  substance,  the  rate  of  hydrolysis 
in  a  quartz  flask  is  almost  independent  of  concn.  At 
higher  concns.  the  rate  increases  with  increasing  no.  of 
substituent  halogen  atoms  and  in  the  order  Cl<Br<I, 
with  the  exception  of  CH2PC02H,  which  hydrolyses 
slowly  and  gives  the  smallest  quantum  yield.  The 
greatest  rate  of  hydrolysis  is  given  by  CBr3*C02H. 
All  the  acids  yield  small  amounts  of  C02.  No  relation 
between  quantum  yield  and  absorption  was  found. 

E.  S.  H. 

Velocity  of  the  Cannizzaro  reaction.  J.  J. 
Blanesma  and  W.  H.  Zaaijer  (Rcc.  trav.  chim.,  1938, 
57,  727 — 728). — The  velocity  of  the  Cannizzaro 
reaction  at  100°  in  50%  MeOH  under  the  influence  of 
Ba(OH)2,  Sr(OH)2,  and  Ca(OH)2  has  been  studied. 
HC02H  is  formed  in  detectable  amounts.  The 
reaction  rates  with  Ba(OH)2  and  Sr(OH)2  are  of  the 
same  order.  In  50%  EtOH  the  reaction  with  Ba(OH)2 
is  faster  than  in  50%  MeOH  but  reduction  of  PhCHO 
is  more  evident.  No  appreciable  alteration  in 
velocity  results  from  variation  in  the  H20  content  of  the 
alcohol ;  the  reactions  with  Ba(OH)2  in  40%  and  50% 
MeOH  have  the  same  velocities.  The  reaction  is 
faster  with  alkaline  earth  hydroxides  than  with  alkali 
hydroxides  (A.,  1937,  II,  195).  MeOH  is  a  better 
solvent  than  EtOH  because  with  the  latter  MeCHO  is 
formed  and  is  readily  converted  into  a  resin. 

W.  R.  A. 

Unsaturated  sulphones.  m.  Measurement 
of  the  velocity  of  oxidation  by  peracetic  acid.* 
E.  de  R.  van  Zuydewtjn  (Rec.  trav.  chim.,  1938,  57, 
806 — 810). — The  velocity  of  oxidation  of  sulphones  is 
very  slow  and  secondary  reactions  cause  the  results  to 
be  irreproducible ;  factors  responsible  for  this  are 
discussed.  W.  R.  A. 

Influence  of  directing  groups  on  nuclear 
reactivity  in  oriented  aromatic  substitutions. 
V.  Dilatometric  investigation  of  the  kinetics 
of  aromatic  nitration  especially  in  nitromethane 
solution.  G.  A.  Benford  and  C.  K.  Ingold 
(J.C.S.,  1938,  929 — 955). — Previous  work  on  dilato- 
metry  and  on  nitration  kinetics  is  reviewed.  A 
general  dilatometric  method  has  been  developed  for 
studying  aromatic  nitration.  The  nitrations  of  C6H6, 
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PhMe,  and  PhEt  in  McN02  solution  are  zero-order 
reactions  and  are  retarded  by  HN02  without  disturb¬ 
ing  the  zero-order  law.  The  abs.  rates  of  nitration  are 
equal  under  the  same  conditions  with  regard  to  temp., 
[HN03],  and  [HN02].  The  effective  reaction  order 
for  the  nitration  of  the  halogen-substituted  benzenes 
is  >0  and  <1,  and  invariably  rises  during  the  course 
of  the  reaction.  In  these  reactions  also,  HN02 
retards  nitration.  The  data  are  discussed  theoretically 
and  a  series  of  chain  reactions  is  formulated  which 
explains  the  data,  the  fundamental  sequence  of  chain 
initiation,  propagation,  and  destruction  being  MeN02 
CH2:NOOH  (catalysed  by  HN03) ;  CH„:NOOH  + 

hno3  ->  ch2:noono2  +  h2o  ;  ch^no-ono,  + 

ArH  ->■  CH2INO*OH  +  ArN02  (ArH  is  the  compound 
nitrated);  and  finally  CH2INO*OH  ->■  MeN02  (cata¬ 
lysed  by  HN03)  or  some  reaction  between  CH2INO*OH 
and  NO  or  N02.  C.  R.  H. 

Kinetics  of  nitration  of  1-nitroanthraquinone. — 

See  A.,  1938,  II,  286. 

Liquid-phase  reactions  at  high  pressures. 
III.  Esterification  of  acetic  acid.  S.  P’eng, 
R.  H.  Sapiro,  R.  P.  Linstead,  and  D.  M.  Newitt 
(J.C.S.,  1938,  784 — 791). — For  pressures  >4000  atm,, 
the  rate  of  esterification  of  AcOH  between  70°  and 
80°  increases  with  increase  in  pressure.  The  increase 
becomes  less  on  ascending  the  series  of  primary 
alcohols  and  is  greater  for  iso-  and  sec. -alcohols  than 
for  primary  alcohols.  For  a  given  pressure  the  velo¬ 
city  coeffs.  for  the  primary  alcohols  are  of  the  same 
order.  The  activation  energy,  Ef  and  the  const.,  A, 
of  the  Arrhenius  equation  (&  =  Ae~L'IHT)  increase 
with  pressure,  the  vals.  for  E  for  the  primary  alcohols 
increasing  progressively  on  ascending  the  series  at  all 
pressures.  The  vals.  of  A  are  discussed  with  reference 
to  collision  frequency,  it  being  shown  that  increase  in  A 
with  pressure  can,  in  certain  cases,  be  accounted  for 
by  increase  in  collision  frequency.  A  linear  relation 
exists  between  E  and  log  A .  C.  R.  H. 

Experiments  with  heavy  water  on  the  acid 
hydrolysis  of  esters  and  the  alkaline  decomposi¬ 
tion  of  diacetone  alcohol.  W.  E.  Nelson  and 
J.  A.  V.  Butler  (J.C.S.,  1938,  957— 962).— The 
velocity  of  hydrolysis  of  HC02Et  and  MeOAc  in 
H(D)C1  solutions  increases  with  increasing  D  content 
of  the  solution,  the  shapes  of  the  velocity-[D]  curves 
being  in  reasonable  agreement  with  calc,  curves, 
indicating  that  the  medium  is  in  thermodynamic 
equilibrium  with  a  complex,  probably  R*C02(H,),R,J 
and  that  the  reaction  is  not  subject  to  general  acid 
catalysis.  Data  for  the  rate  of  decomp,  of  diacetone 
alcohol  (I)  in  NaOH(D)  solutions  favour  the  view  that 
the  reaction  does  not  proceed  by  way  of  an  equilibrium 
complex,  but  the  differences  between  observed  and 
calc,  curves  are  too  small  to  be  conclusive.  Since  the 
transfer  of  D*  from  (I)  to  OH'  or  OD'  is  slower  than  the 
corresponding  transfer  of  H\  “heavy”  (I)  reacts 
more  slowly  than  “  light  ”  (I),  and  since  the  rate  of 
transfer  of  H'  to  OD'  is  more  rapid  than  to  OH', 
“  light  ”  (I)  reacts  more  quickly  in  D20  than  in  H^O. 
The  enolisation  of  the  terminal  COMe2  is  not  catalysed 
by  acids  because  the  0  is  already  in  OH  form. 

C.  R.  H. 


Activation  energy  of  organic  reactions.  I, 
Electronic  theories  of  organic  chemistry  from  the 
standpoint  of  chemical  kinetics.  C.  N.  Hinshel- 
wood,  K.  J.  Laidler,  and  E.  W.  Tiara.  II.  Form¬ 
ation  of  quaternary  ammonium  salts.  K.  J. 
Laidler  and  C.  N.  Hinshelwood.  III.  Kinetics 
of  acid  hydrolysis  of  esters.  E.  W.  Timm  and  C.  N. 
Hinshelwood  (J.C.S.,  1938,  848 — 858,  858 — 862, 
862 — 869). — I.  An  attempt  is  made  to  correlate 
certain  aspects  of  the  electronic  theory  of  org.  reactions 
with  the  modern  analysis  of  activation  energy. 
Changes  of  reactivity  resulting  from  electronic  dis¬ 
placements  as  a  result  of  substitution  are  primarily  due 
to  changes  in  activation  energy,  which  can  be  re¬ 
garded  as  being  made  up  of  two  parts,  the  energy 
required  to  overcome  the  repulsion  of  the  approaching 
reagent,  and  that  required  to  weaken  the  existing 
bond.  The  conclusions  which  follow  from  a  theoreti¬ 
cal  consideration  of  the  balance  between  these  two 
kinds  of  energy  are  applied  to  available  experimental 
data. 

II.  The  rate  of  quaternarv  salt  formation  between 
NEto  or  C5H5N  and  Mel  or  IVT  in  C6HG  and  PhN02 
has  been  investigated.  Activation  energies,  Ey  were 
determined  from  data  at  four  temp.  The  observed 
changes  in  E  are  discussed  with  reference  to  the 
authors5  theory. 

III.  The  acid  hydrolysis  of  EtOAc  and  the  three 
chloroacctates  in  aq.  EtOH,  of  nine  substituted  Et 
benzoates  in  aq.  EtOH  and  aq.  COMe2,  and  of  three 
substituted  Me  benzoates  in  aq.  MeOH  has  been 
investigated,  and  the  data  have  been  compared  with 
data  for  alkaline  hydrolysis.  The  order  of  the  p- 
substituents  in  their  effect  on  the  val.  of  E  is  OMe> 
Me>H>halogen>N02.  E  is  higher  in  acid  than  in 
alkaline  hydrolysis  and  the  effect  of  the  substituents  is 
smaller.  The  effect  of  the  solvent  is  opposite  to  that 
observed  in  alkaline  hydrolysis.  The  change  in 
reactivity  due  to  substitution  and  to  change  of  solvent 
is  discussed  on  the  basis  of  the  author’s  theory 

C.  R.  H. 

Nitration  of  the  halogeno-benzenes . — See  A., 
1938,11,313. 


Reaction  between  fert.-butyl  chloride  and 
hydrolytic  solvents. — See  A.,  1938,  II,  304. 

Heterogeneous  reactions  of  the  type  A9oIid  + 
=  Cgoua-  III.  Experimental  detection  of 
the  elementary  steps  of  the  composite  process. 
J.  Zawadzki  and  S.  Bretsznajder  (Z.  physikal. 
Chem.,  1938,  B,  40,  158—182;  cf.  A.,  1933,911).— 
Data  on  solid-gas  reactions  are  reviewed,  with  special 
reference  to  hysteresis  phenomena/  The  roles  of 
activated  and  normal  adsorption  and  of  lattice  changes 
as  rate- determining  processes  are  discussed  for  the 
case  of  the  reaction  of  metallic  oxides  with  C02  and 
S03.  H.  J.  E.  ; 

Mechanism  of  corrosion  of  metals  which  de¬ 
compose  water.  E.  Plank  and  A.  Urmanczy 
(Z.  anorg.  Chem.,  1938,  238,  51 — 64). — Measurements 
of  the  velocity  of  dissolution  of  T1  in  aq.  HC1,  H2S04, 
and  HN03,  respectively,  at  different  concns.  and  25° 
support  Urmanczy’s  theory  of  the  mechanism  (cf.  A., 
1938,  I,  257,  316).  The  influence  of  stirring  on  the 
velocity  of  dissolution,  <f> ,  in  0-26n-HN03  is  given  by 
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^  =  .A  +  + CtyN,  where  A7  is  the  no.  of 

revolutions  per  min.  and ,4,  J3,  and  0  are  consts, 

E.  S.  H. 

Velocity  of  dissolution  of  lead  in  acids.  IV. 
G.  Tedeschi  (Gazzetta,  1938,  68,  157—166;  cf.  A., 
1938, 1,257).— The  relation  V  =  Ka~  is  derived,  where 
V  =  velocity  of  dissolution  of  a  metal  in  an  acid, 
K  =  a  const.,  and  a  —  activity  of  the  acid  anions. 
This  expression  is  confirmed  by  data  for  the  dis¬ 
solution  of  Pb  in  HC1  and  in  H2S04,  and  of  A1  in 
HC1.  Theories  of  the  dissolution  of  metals  in  acids 
are  discussed.  0.  J.  W. 

Thermal  dissociation  of  ferric  oxide.  F. 
Meuxier  and  0.  L.  Bihet  (Congr.  Chim.  ind. 
Bruxelles,  1935,  15,  II,  944 — 951 ;  Chem.  Zentr., 
1936,  ii,  1874). — This  has  been  investigated  by  the 
streaming  method  of  Kleffner  and  Kohlmeyer  (A., 
1933,  40).  The  loss  in  wt.  of  the  Fe203  increases 
with  temp,  and  with  the  quantity  of  the  N2  passed 
over  the  Fe203,  but  owing  to  a  back- diffusion  of  the 
liberated  02,  never  reaches  the  max.  val.  of  3*33% 
required  for  the  formation  of  pure  Fe304.  The 
introduction  of  metallic  Ni  prevents  this  back- 
diffusion.  The  thermal  dissociation  of  Fe203  begins 
at  600°,  but  proceeds  very  slowly  at  temp.  <1000° j 
above  1200°,  velocities  are  very  high.  Dissociation 
proceeds  in  the  stages  Fe203  saturated  solution 
of  Fe304  in  Fe203  (I)  +  02;  (I)  saturated  solu¬ 
tion  of  Fe203  in  Fe304  (II)  +  02 ;  and  (II) 
Fe304  4"  02.  L.  S.  T. 

Relation  between  rates  of  general  basic  cata¬ 
lysis  in  different  reactions.  H.  L.  Pfluger  (J. 
Amer.  Chem.  Soc.,  1938,  60,  1513 — 1514). — A  straight 
line  is  obtained  when  the  catalytic  consts.  for  the 
mutarotation  of  glucose  at  18°  are  plotted  logarithmic¬ 
ally  against  the  corresponding  catalytic  consts.  for  the 
decomp,  of  nitramide  at  15° ,  both  in  aq.  solution. 

E.  S.  H. 

Reactions  in  concentrated  sulphuric  acid, 
III.  Combinations  of  two  and  three  catalysts  in 
-combustion  of  carbon  monoxide.  J.  Milbauer 
(Chem.  Obzor,  1936,  11,  1 — 6;  Chem.  Zentr.,  1936, 
ii,  1904). — The  oxidation  of  CO  in  cone.  H2S04  at 
237°  in  presence  of  Se02,  Ab203,  As205,  Pd,  Ag2S04, 
HgS04,  CuS04,  V,  Sn,  and  combinations  of  these  is 
described.  A.  II.  C. 

Induced  oxidation  of  iodobenzene  during 
the  oxidation  of  benzaldehyde  in  an  atmosphere 
of  oxygen.  W.  P.  Jorissex  and  (Miss)  A.  C. 
B.  Dekking  (Rec.  trav.  chim.,  1938,  57,  829 — 833).— 
PhCHO  on  oxidation  in  02  yields  Bz02H.  The  oxid¬ 
ation  of  Phi  by  Bz02H  yields  iodoxybenzene.  The 
reaction  between  Phi,  PhCHO,  and  02  has  been 
studied  manometrically  and  in  CHC13  and  COMe2. 
Induced  oxidation  of  Phi  occurs,  the  products  being 
the  mono-  and  di-benzoates  of  iodosobenzene. 

W.  R.  A. 

Function  of  a  catalyst.  S.  Komatsu  and  K. 
Mrrsm  (Rec.  trav.  chim.,  1938,  57,  586 — 590). — The 
catalytic  reduction  of  styrene  and  COPhMe  by  Ni, 
Cu,  Zn,  Al,  Mg,  and  anhvd.  CuCl2,  ZnCl2,  MgCl2,  and 
AlCLj  has  been  investigated.  A  qual.  relation  appears 
to  exist  between  the  catalytic  activity  of  chlorides 


towards  reduction  of  the  CIC  and  C!0  groups  and  their 
halochromy.  -  '  W.  R.  A. 

Form  assumed  by  manganese  dioxide  used  as 
a  catalyst  in  the  dry  decomposition  of  potassium 
chlorate.  G.  Designs  (Bull.  Trav.,  Soc.  Pharm. 
Bordeaux,  1936,  74,  93 — 112;  Chem.  Zentr.,  1936, 
ii,  1875 — 1876).- — Spectrograms  reveal  the  formation 
of  a  permanganate  when  Mn02  is  used  as  a  catalyst  in 
the  decomp,  of  KC103.  The  free  acid  is  not  formed, 
as  other  investigations  show  it  to  be  no  longer  stable 
at  the  temp,  required  for  the  catalytic  decomp, 
of  KC103.  Mn207,  also,  is  not  formed.  KMn04  may 
be  produced,  but  only  in  small  amounts  which  are 
considered  to  be  not  responsible  for  the  catalytic 
action  of  Mn02.  Solid  KMn04  dissolves  in  molten 
KC103  without  any  sign  of  decomp,  at  temp.  >  those 
at  which  the  addition  of  Mn02  brings  about  visible 
and  energetic  evolution  of  02.  It  is  assumed  that 
Mn(Mn04)2  is  formed  as  an  intermediate  product  in 
the  decomp,  of  KC103.  This,  and  the  regeneration  of 
Mn(X,  are  represented  by  9Mn02  +  2KC103  = 
3[(Mn04)2]\In]  +  2KC1  and  3[(Mn04)  Jtfn]  =  9Mn02  + 
302.  “  L.  S.  T. 

Catalytic  toxicity  and  chemical  structure.  IV. 
Relative  toxicity  of  simple  phosphorus,  arsenic, 
antimony,  and  bismuth  compounds.  E.  B. 
Maxted  and  A,  Marsden  (J.C.S.,  1938,  839 — 840). — 
The  poisoning,  by  hydrides,  of  a  Pt  catalyst  during 
the  hydrogenation  of  crotonic  acid  has  been  investig¬ 
ated.  The  relative  toxicity  per  g.-atom  of  poison 
increases  in  the  order  P  =  As  <  Sb  <  Bi. 

C.  R.  H. 

Supposed  activation  of  hydrogen  bromide 
by  oxygen.  Y.  Urushibara  and  0.  Simamura 
(Bull.  Chem.  Soc.  Japan,  1938, 13,  407). — In  absence 
of  02  and  light  reduced  Ni  and  HBr  do  not  react, 
but  in  presence  of  02  NiBr2  and  H2  only  are  formed, 
the  02  apparently  activating  the  HBr.  C.  R.  H. 

Addition  of  hydrogen  bromide  to  undecenoic 
acid  in  toluene.  II.  Influence  of  anti-oxidants 
on  the  actions  of  oxygen  and  reduced  nickel. 
Y.  Urushirara  and  M.  Takebayashi  (Bull.  Chem. 
Soc.  Japan,  1938,  13,  404 — 406).— HBr  and  pure 
undecenoic  acid,  in  the  dark,  in  PhMe  at  0°  for  1  hr., 
give  in  presence  of  (a)  air  or  (b)  reduced  Ni,  97  and 
34%  yields  of  the  11-bromoundecoic  acid,  respect¬ 
ively.  NHPh2,  .  o-  and  2}-C6H4(OH)2  reduce  the 
yields  in  (a)  to  65,  6,  and  3%,  and  in  (6)  to  31,  S,  and 
10%,  respectively.  The  weak  inhibiting  effect  of 
NHPh2  on  the  action  of  02  is  explained  (cf.  Ashton 
and  Smith,  A.,  1934,  631).  A.  T.  P. 

Addition  of  hydrogen  bromide  to  allyl  bromide 
in  presence  of  various  substances.  VII.  Effect 
of  nickel  filings,  and  influence  of  anti-oxidants 
on  the  actions  of  oxygen  and  reduced  nickel. 
Y.  Urushibara  and  M.  Takebayashi  (Bull.  Chem. 
Soc.  Japan,  1938,  13,  400—404;  cf.  A.,  1937,  II, 
270). — CH2!CH*CH2Br  and  HBr  react  in  the  dark  at 
12-— 15°  for  3  days  in  presence  of  02,  reduced  Ni,  or  Ni 
filings,  to  give  96,  91,  and  68%  yields  of  CH2(CH2Br)2 
(I),-  respectively.  Addition  of  NHPh2,  and  o-  and 
7j-C6H4(OH)2  diminishes  the  yields  of  (I)  to  9,  9,  and 
7%  in  presence  of  02,  and  to  81,  12,  and  20%,  respect- 
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ively,  in  presence  of  reduced  Ni  (cf.  Kharasch  and 
Mayo,  A.,  1933,  805).  A.  T.  P. 

Catalytic  formation  of  methane  from  carbon 
monoxide  and  hydrogen.  IV.  Specific  nature 
of  the  accelerating  influence  on  nickel  catalysts 
in  the  reaction  between  water  vapour  and  equal 
volumes  of  carbon  monoxide  and  hydrogen. 
K,  M.  Chakravarty  (Z.  anorg.  Chcm.,  1938,  237, 
381 — 387). — In  mixtures  of  CO,  H,,  and  H20,  the 
presence  of  Th,  Ce,  or  A1  oxides  in  Ni-sugar  charcoal 
catalysts  favours  the  reactions  C  +  H20  CO  + 
H2  and  C  +  2H20  C02  +  2H2,  whereas  the 

presence  of  K2C03  favours  the  reaction  2CO 
0  +  C02.  A  Ni  catalyst  containing  Th02  and 
CeOo  (99  :  1)  but  no  C  is  effective  for  the  reactions 
CO  +  HoO  ^  COo  +  Ho  and  2CO  +  2H2  ^ 
€H4  +  COo.  “  F.  J.  G. 

Catalytic  activity  of  aqueous  tungsten  trioxide 
suspensions.  F.  Reiff  and  R.  Neumann  (Z. 
anorg,  Cheni.,  1938,  238,  103 — 112). — The  accelerat¬ 
ing  influence  on  the  inversion  of  sucrose  depends  on  the 
relative  amounts  of  molecularly  dissolved,  colloidally 
dissolved,  and  suspended  W03,  which  contribute  1%, 
50 — 67%,  and  34 — 50%,  respectively.  .  Catalysis 
traced  to  colloidal  W03  is  independent  of  [NH3],  but 
that  due  to  suspended  W03  varies  with  [NH3], 
reaching  a  max.  at  1%.  E.  S.  H. 

Catalytic  oxidation  of  hydrocarbons  in  the 
vapour  phase. — See  B.,  1938,  762. 

Catalytic  polymerisation  of  ethylene. — See 
B.,  1938,  762. 

Catalysis  in  hydrocarbon  chemistry. — See  B., 
1938,  754. 

Stability  of  butadiene  in  presence  of  Lebedev’s 
catalyst. — See  B.,  1938,  762. 

Progress  of  polarisation  of  the  nickel  anode 
in  the  electrolysis  of  water  in  alkaline  solutions. 
G.  Grube  and  A.  Vogt  (Z.  Elcktrochem.,  193S,  44, 
353 — 360). — When  alkaline  solutions  are  electrolysed 
with  a  Ni  anode  and  an  Fe  cathode  02  formation  at  the 
anode  brings  about  an  increase  of  terminal  voltage 
accompanied  by  formation  at  the  anode  of  a  brown 
layer  consisting  of  a  solid  solution  of  Ni02  in  Ni203  (cf. 
Foerster,  A.,  1908,  ii,  146).  Ni  is  not  considered  to  be 
completely  passive,  traces  passing  into  solution  form¬ 
ing  Ni(OH)2,  which  is  oxidised  at  the  anode  to  a  higher 
oxide  which  facilitates  02  liberation.  C.  R.  H. 

Electrolytic  preparation  and  properties  of 
iron  phosphide,  PFe.  J.  L.  Andrieux  and 
M.  Ch^ne  (Compt.  rend.,  193S,  206,  1562 — 1563; 
cf.  A.,  1934,  964). — PFe  has  been  prepared  by  electro¬ 
lysis  at  850—900°  of  mixtures  of  HP03  or  NaP03 
with  Fe203  or  FeCl2,  with  or  without  added  NaF.  The 
electrolysis  is  carried  out  in  aCcrucible,used  as  cathode, 
with  a  C  or  Fe  anode,  using  15 — 25  amp.  at  4 — 5  v. 
PFe  crystallises  in  steel-grey  feebly  magnetic  needles, 
P  6*0.  It  resists  atm.  oxidation  at  100°,  and  the 
action  of  NaOH,  Na2C03,  KN03,  Na202,  HN03,  and 
HC1;  it  is  attacked  by  boiling  cone.  H2S04,  aqua 
regia,  and  alkali  persulphates.  A.  J.  E.  W. 

A  i  , 

Preparation  of  thin  layers  of  thorium  and 
actinium  by  electrolysis  in  ethyl  alcohol.  (Mme.  ) 


S.  Cotelle  and  M.  Haissinsky  (Compt.  rend.,  1938, 
206,  1644 — 1646). — Uniform  coherent  deposits  con¬ 
taining  Th  arc  formed  on  electrolysis  of  an  EtOH 
solution  of  Th(N03)4  (3 — 5  mg.  per  c.c.)  containing 
15 — 25%  COMe2,  using  a  Ag  or  Pt  cathode  and  a  c.d. 
of  1 — 2  ma.  per  sq.  cm.  Similar  deposits  containing 
Ac  arc  obtained  using  a  mixture  of  La  and  ineso- 
Th-2  nitrates ;  mcso-Th-2  may  also  be  deposited  with¬ 
out  La  by  using  NaN03  instead  of  La(N03),  in  the 
meso-Th  separation.  A.  J.  E.  W. 

Electrolytic  oxidation. — See  B.,  1938,  807. 

Rochelle  salt  copper  plating  hath.  III.  Anode 
behaviour.  TV.  Current  efficiencies. — Sec  B., 
1938,  803. 

Anodic  behaviour  in  cyanide  copper-plating 
baths. — See  B.,  1938,  803. 

Oxide  films  on  rustless  steels  and  anomalies 
in  their  use  as  cathode  materials. — See  B.,  1938, 
803. 

Chromium  plating  with  special  reference  to 
black  chromium  .—Sec  B.,  1938,  803. 

Anodic  corrosion  of  commercial  manganese 
during  electrolysis. — See  B.,  1938,  804. 

Catalytic  decomposition  of  cassiterite-contain- 
ing  tin  ores  by  cathodal  reduction. — See  B.,  1938, 
807. 

Behaviour  of  lead  anodes  in  a  [zinc]  sulphate 
electrolyte.  Influence  of  cobalt  salts.— Sec  B., 
1938,  807. 

Electrolysis  of  potassium  alkyl  phthalates. — 
Sec  A.,  1938,  II,  325. 

Chemical  actions  of  hydrogen  excited  by 
electrodeless  discharge.  H.  Nagaoka  and  T. 
Mishima  (Proc.  Imp.  Acad.  Tokyo,  1938,  14,  128 — 
133). — The  action  of  at.  H  on  various  salts  has  been 
examined  spectroscopically;  the  spectra  are  charac¬ 
teristic  of  the  elements  forming  the  salts.  A  correl- 
lation  betw  een  the  spattering  or  non -spattering  of  the 
metal,  produced  by  reduction,  and  the  heat  of  form¬ 
ation  of  the  salt  is  suggested.  Certain  salts  exhibited 
a  characteristic  fluorescence.  W.  R.  A. 

Chemical  action  of  electrical  discharges. 
XVI.  Production  of  hydrogen  cyanide  by  the 
electric  arc,  at  various  frequencies,  in  mixtures 
of  hydrocarbon  vapours,  nitrogen,  and  hydrogen. 
E.  Brener,  J.  Desbaillets,  and  M.  Wertiieim  (Hclv. 
Chim.  Acta,  1938,  21,  859—862;  cf.  A.,  1938,  I, 
150). — Mixtures  of  C6H14  or  C8H18  with  N2  and  H2 
give  better  yields  of  HCN  on  passage  through  a  high- 
frequenev  arc  than  do  CH4-N2-H2  mixtures,  in 

With 
.-hr. 
the 

higher  homologues,  especially  with  £S5- trimethyl  - 
pentane.  The  deposit  contains  only  traces  of 
compounds  containing  H  and  N,  these  probably 
being  held  by  adsorption.  J.  W.  S. 

Photolysis  of  gaseous  hydrogen  suphide. 
G.  S.  Forbes,  J.  E.  Cline,  and  B.  C.  Bradshaw  (J. 
Amer.  Chem.  Soc.,  1938,  60,  1431 — 1436). — H2S  and 
HBr  were  photolysed  successively,  under  identical 


ccord  with  the  energetics  ol  the  reactions,  v 
,Hlg  the  yield  may  exceed  60  g.  of  HCN  per  kw 
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conditions,  using  X  208  mg.,  in  a  rotating  quartz  cell. 
Assuming  that  1  quantum  produces  1  mol.  of  H2  from 
HBr  at  400  mm.,  the  quantum  yield  of  H2S,  referred 
to  that  of  HBr,  is  1-02^0  05  mols.  of  H2  per  quantum. 
Systematic  errors  are  cancelled  by  this  comparison. 
The  quantum  yield  is  independent  of  pressure  (8 — 
1400  mm.)  and  of  light  flux  over  a  14-fold  range. 
Correlation  of  these  results  with  published  work 
indicates  that,  when  a  particles  act  on  H2,  4*2  H 
atoms  are  produced  per  ion  pair.  E.  S.  H. 

Bromination  of  acetylene  in  light  of  the  wave¬ 
lengths  546  and  436  mg .  K.  L.  Muller  and  H.  J. 
Schumacher  (Z.  physikal.  Chem.,  1938,  B,  39,  352 — 
370). — The  reaction  was  studied  at  GO — 120°,  with 
C2H2  pressures  of  15 — 160  mm.,  and  Br  pressures  of 
15 — 80  mm.  The  rate  is  given  by  d[C2H2Br2]/d2  — 
^'[■fato-][C2H,][Br2] /([Br2]  -f  k').  The  rate  is  in- 
creased  by  increasing  the  total  pressure  up  to  600  mm. 
by  additions  of  N2,  C02,  He,  or  C2H2Br2.  Eurther 
increase  in  total  pressure  has  no  influence.  The  temp. 
coefF.  is  slightly  <1,  but  depends  on  concn.  The 
quantum  yield  was  4  X  101  mols.  per  fiv.  The 
reaction  scheme  of  Rollefson  involving  Br3  mols.  is 
rejected  (cf.  A.,  1935,  48),  and  a  chain  mechanism  in¬ 
volving  Br  atoms  and  C2H9Br  radicals  is  proposed. 

H.  J.  E. 

Mercury-photosensitised  hydrogenation  of 
ethylene  r  tetradeuteroethylene,  and  partially- 
deuterated  ethylenes.  J.  C.  Jungers  and  H.  S. 
Taylor  (J.  Chem.  Physics,  1938,  6,  325 — 330;  cf.  A., 
1929,  665). — The  hydrogenation  of  C2H4,  95%  C2D4, 
and  partly-dcuterated  ethylene  (principally  cis-  and 
Oufts-CHDICHD.  with  small  amounts  of  CH2!CD0, 
C2H3D,  and  C2HD3)  photosensitised  by  excited  Hg 
(X  2537  a.)  has  been  studied.  Under  similar  con¬ 
ditions  C2D4  is  hydrogenated  more  rapidly  than  C2H4, 
and  for  both  the  rate  of  hydrogenation  is  independent 
of  the  C2H4  or  C2D4  pressure,  provided  excess  of  H2 
is  present.  Both  give  predominantly  C4HI0  with 
traces  of  C2HG  (more  abundant  for  C2D4  than  for 
C2H4)  and  negligible  amounts  of  CH4.  Possible 
mechanisms  are  discussed  and  that  involving  the 
reactions  (1)  H  +  C2H4  =  C2H5,  (2)  C2H5  +  C2H5  = 
C4H10,  and,  to  a  smaller  extent,  (3)  C2H5  +  C2H5  = 
C2H6  +  C2H4  is  favoured.  When  [H2]  is  low  or 
when  IT*  is  absent,  photosensitised  polymerisation 
occurs.  This  is  slower  for  C2D4  than  for  C2H4,  pre- 
sumabty  on  account  of  differences  in  the  zero-point 
energies  causing  differences  in  the  rates  of  reaction 
between  these  mols.  and  the  free  radicals  formed. 

W.  R,  A. 

Photochemical  formation  of  carbonyl  chloride. 
X.  Chlorine-sensitised  formation  of  carbon 
dioxide  at  pressures  of  100  to  10  mm.  of  Hg. 
W.  Fraxke  and  H.  J.  Schumacher.  XI.  Calcul¬ 
ation  of  constants  of  the  component  reactions 
from  a  consideration  of  the  thermal  formation 
and  decomposition  of  carbonyl  chloride.  M. 
Bodensteen,  W.  Brenschede,  and  H.  J.  Schu¬ 
macher  (Z.  physikal,  Chem.,  1938,  B,  40,  115 — 120, 
121 — 134 ;  cf.  A.,  1937, 1,  318). — X.  At  total  pressures 
of  100  to  10  mm.  Hg,  as  at  0*5 — 1  atm.,  the  rate  of 
formation  of  C02  at  32°  oc  [C0]K  At  26*1  mm. 
total  pressure  the  quantum  yield  for  the  formation 


of  C02  is  ISO  mols.  per  ftv.  The  val.  at  0*5  atm.  is 
1000  mols.  per  /*v. 

XI.  Equations  are  given  for  the  temp. -dependence 
of  the  equilibrium  CO  +  Cl  +  M  ^  C0C1  +  J/, 
and  of  the  reactions  C0C1  +  CL  =  COCL  +  Cl, 
COCL  +  Cl  =  C0C1  +  CL,  and  COC1  +  Cl  =  CO  + 
Cl2.  "  “  H.  J.  E. 

Chemical  activity  of  gas  ions.  Decomposition 
of  azomethane  under  the  influence  of  X-rays. 
P.  Gunther  and  H.  Theobald  (Z.  physikal.  Chem., 
1938,  B,  40,  1 — 35). — Me2N2  mixed  with  Xe  is 
decomposed  by  X-rays  filtered  through  5  mm.  of  A l. 
No  decomp,  occurs  in  absence  of  Xe.  Over  a  wide 
range  of  pressure  and  mixture  composition  four 
mols.  of  Me2N2  are  decomposed  per  ion  pair.  The 
ion  yield  falls  if  the  ratio  of  Xe  to  Me2N2  exceeds 
2*5  :  1.  The  reaction  was  studied  with  Xe  and 
Me2N2  pressures  of  100 — 500  mm.  and  10 — 240  mm,, 
respective^,  the  amount  of  decomp,  being  deduced 
from  the  N*  formed.  The  results  cannot  be  satis- 
factorily  explained  on  the  cluster  theory.  From 
the  vals.  of  the  dielectric  consts.  of  the  two  gases, 
clusters  arc  shown  to  consist  almost  cntirel}7,  of 
MegNjj  mols.,  even  at  the  [Me2N2]  at  which  the  yield 
per  ion  pair  falls.  H.  J.  E. 

Determination  of  the  nature  of  accessory 
products  present  in  small  quantities  in  the  pro¬ 
ducts  of  a  reaction  by  kinetic  measurements. 
S.  C.  J.  Olivier  (Rec.  trav.  chiin.,  1938,  57,  741 — 
746). — The  nature  of  the  different  accessor}7*  products 
formed  during  the  chlorination  of  PliMo  at  the  b.p. 
under  different  sources  of  illumination  has  been 
determined  by  kinetic  measurements.  W.  R.  A. 


Photochemical  interaction  between  ketones 
and  secondary  alcohols.  C.  Weizmann,  Y.  Hirsh- 
berg,  and  E.  Bergmanh  (Nature,  1938,  141,  1012 — 
1013). — The  primary  photochemical  process  is  prob¬ 
ably  the  activation  of  the  CO  compound  which  reacts 
with  the  alcohol,  splitting  the  C‘H  linking,  and  giving 
two  free  radicals  which  can  dimerise  sym metrically 
or  asymmetrically,  or  be  stabilised  by  a  second  oxid¬ 
ation-reduction  process.  L.  S.  T. 

Photochemical  polymerisation  of  chloroprene 
and  some  related  molecules.  J.  L.  Bollakd  and 
H.  W.  Melville  (Rubber  Tech.  Conf.,  1938,  Preprint 
90,  10  pp.). — On  irradiating  chloroprene  (I)  vapour 
with  light  of  X  2537  A.  a  long  induction  period  is 
followed  by  a  photo-polymerisation  accompanied  by 
visible  deposition  of  polymeride ;  after  prolonged 
illumination,  a  “dark”  polymerisation  sets  in.  The 
photo-polymerisation  (which  is  a  true  polymerisation, 
the  quantum  yield  being  7)  occurs  in  the  condensed 
stage,  the  (I)  therefore  diffusing  through  the  poly¬ 
meride  before  it  reaches  the  reaction  zone.  The 
“  dark  ”  polymerisation  also  takes  place  in  the  con¬ 
densed  phase.  Co-polymerisation  may  involve  poly- 
merides  which  will  tc  grow  ”  in  the  dark  after  illumin¬ 
ation  or  those  which  live  only  for  a  short  period. 
(I)  will  “  grow  ”  by  polymerisation  on  a  layer  of 
polymerised  CH2!CMe*C02Me  without  illumination, 
but  butadiene  (II)  will  not.  (II)  shows  no  great 
tendency  to  photo-polymerisation  and  reacts  with  the 
acrylate  polymeride  without  co-polymerisation. 


D.  E.  T. 
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Decomposition  and  synthesis  of  hydrogen 
iodide  by  a-particles.  K.  G.  Br attain  (J.  Physical 
Chem.,  1938,  42,  617 — 628). — Vais,  obtained  for  the 
no.  of  mols.  decomposed  per  ion  pair  when  HI  at 
212 — 806  mm.  and  25 — 200°  was  irradiated  with 
a-particlcs  arc  slightly  <  those  recorded  by  Van- 
damme  (A.,  1933j  238),  but  both  series  can  be 
explained  by  supposing  that  <6  mols.  of  HI  are 
decomposed  per  HI  ion  pair.  A  mechanism  of  the 
reaction  is  suggested.  The  combination  of  II2  and 
I2  can  be  explained  by  supposing  that  <  6  mols.  of 
HI  are  formed  per  H2  ion  pair,  and  1  mol.  of  HI  per 
seven  I2  ion  pairs,  whilst  4  mols.  of  HI  are  decom¬ 
posed  per  HI  ion  pair.  Experiments  at  low  [I2] 
indicate  that  either  appreciable  back  reaction  occurs, 
or  not  all  H0  ion  pairs  are  used  in  synthesis. 

J.  W.  S. 

Molecular  rearrangement  induced  by  ultra¬ 
sonic  waves.  C.  W.  Porter  and  L.  Young  (J. 
Amer.  Chem.  Soc.,  1938,  60,  1497 — 1500). — The  rates 
of  decomp,  of  BzN3  in  C6HG  and  in  NH2Ph  at  25° 
have  been  determined  with  and  without  the  applic¬ 
ation  of  ultrasonic  waves.  The  rate  is  accelerated 
greatly  by  ultrasonic  waves.  E.  S.  H. 

Constitution  of  heavy  water.  I.  R.  Rao  and 
P.  Koteswaram  (Indian  J.  Physics,  1938,  12,  63— 
74). — Work  previously  recorded  (A.,  1938,  I,  228) 
is  described  in  greater  detail.  T.  H.  G. 

Production  of  large  single  crystals  of 
potassium  bromide  suitable  for  optical  use. 

1).  C.  Stockbarger  (J.  Opt.  Soc.  Amer.,  1937,  27, 
416 — 419). — Crushed  KBr  is  placed  in  a  Pt  crucible 
supported  in  alundum  cement  which  is  lowered 
through  a  high  temp,  gradient  at  the  rate  of  1  mm. 
per  hr.  At  the  termination  of  crystallisation  the 
crucible  is  inverted  and  the  temp,  raised  so  that  the 
crystal  commences  to  melt;  the  crucible  is  removed 
and  the  crystal  cooled  to  room  temp.  Crystals  5  cm. 
in  diameter  and  7  cm.  long  were  produced. 

F.  J.  L. 

Determination  of  the  excess  oxygen  content 
of  the  cuprous  oxide  phase.  C.  Wagner  and  H. 
Hatoien  (Z.  physikal.  Chem.,  1938,  B,  40,  197 — 
206). — Specimens  of  Cu20  were  heated  at  900°  and 
1000°  in  02  at  0*73 — 33  mm.  pressure,  quenched  in 
H20  at  0°,  dissolved  in  HC1,  and  the  Cu11  determined 
electrometrically  by  titration  with  aq.  CrS04.  The 
Cu11  varied  from  1-14  x  lO-3  g.-atom  per  g.-atom  of 
Cu1  Cu11  at  1000°  and  33  mm.  02  pressure  to 
0-30  X  1(H  (900°/0'73  mm.).  The  0  excess  increases 
with  increasing  02  pressure  more  rapidly  than  docs 
the  conductivity  of  the  Cu20.  The  absorption  of  02 
is  discussed  in  terms  of  lattice  defects  and  of  associ¬ 
ation  in  the  solid  phase.  H.  J.  E. 

Amorphous  and  crystallised  oxide  hydrates 
and  oxides.  XLH.  Catalase  and  peroxidase 
properties  of  cupric  hydroxide  and  cupric  oxide. 
A.  Krause  [with  F.  KopczyiSski  and  J.  Rajewski] 
(Ber.,  1938,  71,  [B],  1229— 1234).— Cu(OH)2  is 
obtained  by  the  action  of  a  slight  excess  of  NaOH 
on  CuS04  followed  by  desiccation  in  air  or  in  a  vac. 
over  NaOH  at  room  temp. ;  it  contains  about  25% 
ILO.  Cun  oxide  (I)  obtained  by  gradual  addition 
of  CuS04  to  boiling  NaOH  contains,  when  air-dried, 


about  4*3%  H20.  Further  CuO  with  0*9%  H2G 
and  anhyd.  ignited  CuO  (II)  are  used.  Cu(OH)2 
causes  a  much  more  rapid  decomp,  of  H202  than  does 
(I),  whereas  (II)  is  almost  without  action.  Cu"  is 
nearly  ineffective ;  hence  this  is  a  case  of  pronounced 
heterogeneous  catalysis  caused  by  the  OH  groups 
(or  their  H  atoms)  present  in  the  solid  catalyst.  OH 
ions  accelerate  and  H  ions  retard  the  dccomp. 
Evidence  in  favour  of  the  intermediate  production  of 
Cu  peroxide  is  adduced.  Oxidation  of  HC02H  by 
H202  proceeds  more  rapidly  in  the  presence  of  (1) 
than  in  that  of  Cu(OH)2  but  the  best  results  are 
obtained  with  a  defined  H20  content.  H3P03  and 
As203  have  pronounced  restrictive  action  but  t lie- 
catalyst  appears  to  recover  in  course  of  time. 

H.  W. 

Amorphous  and  crystallised  oxide  hydrates 
and  oxides.  XLIII.  Magnesium  hydroxide  as 
strengthening  agent  for  the  peroxidising  pro¬ 
perties  of  amorphous  ferric  hydroxide  catalysts. 
Rate  of  oxidation  of  formic  acid  by  hydrogen 
peroxide  at  20°.  A.  Krause  and  A.  Sobota  (Ber., 
1938,  71,  [B],  1296 — 1302). — Although  a  mechanical 
mixture  of  Mg(OH)2  and  orthoferric  hydroxide  (I)  has 
no  greater  peroxidising  action  than  (I)  alone,  the 
product  of  their  co-pptn.  is  remarkably  active,  2-1% 
of  MgO  having  a  marked  action.  The  products  are 
amorphous.  Since  Mg  ions  have  no  influence  the 
catalysis  is  heterogeneous.  The  strengthening  is 
proper  to  the  solid  state  and  is  lost  when  Mg(OH)2 
is  dissolved  from  the  solid  phase.  Tho  highly  active 
condition  is  attributed  to  the  penetration  of  the 
Mg(OH)2  mols.  into  the  closely  packed  mol.  of  (I) 
whereby  the  inner  surface  of  solid  (I)  is  appreciably 
enlarged.  Active  spots  are  thus  disclosed  and,  in 
addition,  the  already  active  H  atoms  acquire  in¬ 
creased  activation  owing  to  the  proximity  of  the 
Mg(OH)2  mols.  H.  W. 

Basic  calcium  salts.  II.  F.  W.  Klingstedt 
(Acta  Acad.  Aboensis  math,  phys.,  1936,  9,  pp.  26; 
Chem.  Zcntr.,  1936,  ii,  1873). — The  following  basic 
salts  have  been  obtained  by  heating  solutions  of 
the  neutral  salts  with  CaO  :  3Ca(0H)2,CaCl9,12H20 ; 
3Ca(0H)2,CaBr9,I2H20 ;  SCafOH^CatyHSILO ; 
3Ca(0H)9,Ca(CNS)9,9*5H90~ ; 

3Ca(0H)9,Gra(C104)9,l2Ho0 ;  and 
3Ca(0H)9,Ca(Mn04)o,12H90. 
Ca(OH)9,Ca(C104)2,2— 4H“0 ; 
Ca(0H)2,Ca(N03)2,2H20,  and 
Ca(0H)2,Ca(N09)2,2H90  have~also  been  prepared. 

L.  S.  T» 

Influence  of  preparation  of  zinc  oxide  on  its 
reduction  by  hydrogen.  F.  Schacherl  (Publ. 
Fac.  Sci.  IJniv.  Masaryk,  1938,  No.  255,  3— 13).— 
The  equilibrium  const,  of  the  reduction  is  high  for 
ZnO  prepared  in  an  electric  arc,  lower  for  ZnO 
prepared  by  igniting  ZnC03  at  350°,  and  still  lower 
for  that  prepared  by  ignition  at  >1000°.  Samples 
prepared  at  low  temp,  are  stated  to  have  a  higher 
energy  content  owing  to  ^regularities  of  crystal 
structure,  whilst  those  prepared  in  an  electric  arc 
have  a  large  surface  energy.  E.  S.  H. 

Active  oxides  and  reactions  of  solid  substances. 
CX.  Systems  zinc  oxide-ferric  oxide  and  beryll- 
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ium  oxide-ferric  oxide.  G.  F.  Huttig  [with  R. 
Geisler,  J.  Hampel,  0.  Hnevkovsky,  F.  Jeitner, 

H.  Kittel,  0.  Kostelitz,  F.  Owesny,  H.  S.chmeiser, 

0.  Schneider,  and  W.  Sedlatschek,  (Z.  anorg. 
Chem.,  193S,  237,  209 — 325). — The  changes  occur¬ 
ring  when  ZnO  and  Fe203  are  heated  together  in 
varying  proportions  and  at  different  temp,  have 
been  studied  by  means  of  X-rays,  measurements  of 
X,  and  studies  of  the  sorption  of  MeOH  vapour  and 
of  dissolved  dyes,  and  of  the  catalytic  activity  for 
certain  gas  reactions.  Parallel  measurements  were 
carried  out  with  the  single  components  and  with 
Be0-Fe203  mixtures,  and  the  results  are  correlated 
with  the  scheme  of  intermediate  stages  put  forward 
by  Huttig  et  al.  (A.,  1936,  1216).  F.  J.  G. 

X-Ray  studies  on  the  hydrous  oxides.  IX. 
Scandium  oxide  monohydrate.  W.  B.  Weiser 
and  W.  0.  Milligan  (J.  Physical  Chem.,  193S,  42, 
669—672;  cf.  A.,  1937,  I,  575).— Addition  of  alkalis 
to  solutions  of  Sc  salts  at  25°  or  100°  yields  a  white 
ppt.  of  Sc203,H20,  with  crystal  structure  similar  to 
that  of  y-Al203,H20  and  distinct  from  that  of  Sc203. 
Dehydration  isobars  for  this  compound  have  been 
obtained.  No  evidence  could  be  obtained  for  the 
existence  of  any  second  form  of  anhyd.  Sc203  at  450 — 
900°.  The  alleged  2Sc(0H)3,H20  (A.,  1935,  714)  is 
probably  hydrous  Sc203,H20.  J.  W.  S. 

‘Hydrous  oxides  of  some  rarer  elements.  H.  B. 
Weiser  and  W.  0.  Milligan  (J.  Physical  Chem., 
1938,  42,  673—678;  cf.  A.,  1937,  I,  575).— The 
dehydration  isobars  and  X-ray  diffraction  patterns 
of  the  oxides  pptd.  under  various  conditions  have 
been  investigated.  Those  of  In,  Nd,  and  Pr  comprise 
hydrous  trihydrates  or  hydroxides,  and  those  of  Ga 
(formed  slowly  or  aged)  and  Sc  are  hydrous  mono¬ 
hydrates,  whilst  those  of  Tl,  Ga  (formed  rapidly  or 
imaged),  Y,  and  Sin  are  hydrous  oxides.  J.  W.  S. 

Preparation  of  pure  terbium  oxide.  W. 
Prandt  (Z.  anorg.  Chem.,  1938,  238,  65 — 68).— 
The  separation  of  Tb  from  Dy  and  Gd  by  fractional 
crystallisation  of  the  NH4  double  oxalates  is  described. 
The  brown  oxide  (composition  not  stated),  obtained 
by  ignition,  is  only  slowly  attacked  by  HN03,  with 
evolution  of  03,  or  by  HC1,  with  evolution  of  03  and 
Cl2.  E.  S.  H. 

Reactions  of  solid  carbon  with  gases  and 
liquids.  0.  Ruff  (Z.  Elektrochem.,  193S,  44, 
333 — 341). — A  lecture.  Modern  concepts  of  the 
structure  of  C  and  its  reactions  at  various  temp,  with 
02,  C02,  F2,  and  metals  are  discussed.  C.  R.  H. 

Pentacarbon  dioxide.  0.  Diels  (Ber.,  1938, 
71,  [J5],  1197 — 1200). — The  possibility  of  the  exist¬ 
ence  of  C502  is  not  denied  but  the  properties  of  the 
compound  described  by  Klemenc  et  ah  (A.,  1937, 

I,  575)  are  not  those  to  be  expected  for  such  a 

substance.  H.  W. 

Graphite  salts.  W.  ROdorff  and  U.  Hofmann 
(Z.  anorg.  Chem.,  1938, 238, 1—50). — Salts  of  graphite 
can  be  prepared  by  oxidation  of  graphite  in  cone. 
H2S04;  HN03,  HC104,  H2Sc04,  H3P04,  H2P407,  or 
molten  As205  +  Cr03.  The  salts  are  stable  only  in 
the  cone,  acids  ;  they  are  decomposed  by  H2Q  or  org. 
liquids.  With  each  salt,  several  steps  of  oxidation 


have  been  recognised,  the  highest  degree  of  oxidation 
with  H2S04,  HN03,  and  HC104  giving  blue  com¬ 
pounds.  X-Ray  investigation  shows  that  the  hexa¬ 
gonal  planes  of  graphite  are  retained  ;  the  distance  is 
increased  from  3-34  A.  to  7-9S  A.  for  the  H2S04  com¬ 
pound,  7-94  a.  for  the  HC104  compound,  7-84  a.  for 
the  HN03  compound,  and  8*25  a.  for  the  H2Se04 
compound.  The  formula  determined  for  the  blue 
compound  with  H2S04  is  C^  K,HS04',2H2S04 ;  its 
structure  is  discussed.  The  acid  mols.  and  radical 
can  be  exchanged  reversibly  with  HC104,  HN03,  or 
H9SeO.  by  treatment  Math  the  requisite  acid. 

E.  S.  H. 

New  types  of  silicon  compounds.  R.  Schwarz 
(Angew.  Chem.,  1938,  51,  328 — 331). — An  account  of 
previously  published  work  (A.,  1937,  I,  372 ;  1938,  I, 
208)  is  given.  By  heating  Si10Cl20H2  in  a  stream  of 
C02  at  260 — 300°  a  yellow  amorphous  compound 
(SiCl)r  is  obtained.  It  is  insol.  in  org.  solvents, 
decomposed  by  H20,  and  by  heating  above  400°.  It 
ignites  in  02  at  98°  and  gives  an  explosive  product 
with  HN03.  The  pyrolysis  of  Sil0Cl20H2  is  complex 
and  yields,  in  addition  to  the  (SiCl)x,  HC1  and  a  mixture 
of  volatile  compounds.  F.  L.  U. 

Affinity.  LXXXI.  Thorium  phosphide.  E.  F. 
Strotzer  and  W.  Biltz  [with  K.  Meisel]  (Z.  anorg. 
Chem.,  1938,  238,  69 — 80). — The  prep,  of  Th^P^  by 
the  action  of  P  vapour  on  Th  at  650 — 700°  in  a  scaled 
tube,  is  described.  Th3P4  has  d J5  8*44 ;  it  is  unchanged 
by  cold  H20,  but  attacked  by  dil.  acids  with  evolution 
of  PH3;  it  is  stable  to  heating  at  1100°.  X-Ray 
examination  shows  evidence  of  the  existence  of  a 
subphosphide.  E.  S.  H. 

Autoxidation  of  metallic  antimony.  P.  Wulff, 
L.  Zeller,  and  E.  Bijhe  (Z.  Elektrochem.,  1938,  44, 
360 — 366). — The  autoxidation  of  Sb  in  solutions  of 
widely  differing  pK  vals.,  and  at  various  temp,  and 
partial  pressures  of  02,  is  rapid  at  first  but  the  oxid¬ 
ation  product  forms  a  protective  layer  w hich  influences 
further  oxidation  and  the  stabilising  of  p.d.  vals.  In 
the  presence  of  alkali  or  of  substances  which  react  with 
Sb,  the  oxidation  of  Sb  continues  after  the  initial 
rapid  autoxidation  but  at  a  much  reduced  rate.  The 
formation  of  the  protective  layer  which  is  insol.  in 
the  solutions,  and  the  subsequent  oxidation,  pre¬ 
sumably  to  Sb2Os,  which  may  react  with  the  solution 
and  dissolve,  are  regarded  as  distinct  stages. 

C.  R.  H. 

Affinity.  LXXIX.  System  niobium-sul¬ 
phur.  W.  Biltz  and  A.  Kocher  (Z.  anorg.  Chem., 
1938,  237,  369 — 380). — The  system  Nb-S  has  been 
investigated  by  means  of  X-rays  and  tensimeter 
curves.  There  are  a  sesquisulphide ,  Nb2S3,  which 
forms  solid  solutions  with  S  up  to  approx.  NbS4,  and 
a  ?nono$ulphide,  NbS,  which  forms  solid  solutions  with 
Nb  up  to  approx.  Nb2S.  The  increment  of  mol.  vol. 
for  S  in  the  lower  sulphides  is  11,  corresponding  with 
semimetallic  binding ;  in  the  higher  sulphides  it  is  15, 
corresponding  with  free  S.  F.  J.  G. 

Affinity.  LXXXII.  System  tantalum-sul- 
phur.  W.  Biltz  and  A.  Kocher  (Z.  anorg.  Chem., 
1938,  238,  81 — 93). — Tensimetrie  analysis  and  X-ray 
examination  show  the  existence  of  TaS3,  TaS2,  and  a 
subsulphide  (TaSrl),  TaS3  has  d?  5*72  and  sublimes 
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readily;  TaS2  has  df  6-86  and  does  not  sublime  at 
1000°.  The  sulphides  are  stable  in  air  and  changed 
little  by  dil.  HCL  Resistance  to  cone.  HC1,  cone. 
H2S04,  aq.  Br,  or  H202  is  in  the  order  TaS3  >  TaS2  > 
TaSri ;  resistance  to  warm  aq.  NaOH  is  in  the 
reverse  order.  E.  S.  H. 

Genesis  and  properties  of  oxides.  N.  Parra- 
vano  (Chim.  e  Find.,  1938,  20,  1 — 7). — A  lecture. 

0.  J.  W. 

Analysis  of  chromium  nitride.  H.  ter  Meulkn 
(Rec.  trav.  chim.,  1938,  57,  591 — 593). — Cr3N  is  a 
dark  green  amorphous  powder  extremely  resistant  to 
acids.  Fusion  with  Na2C03  and  KN03  converts  the 
Cr  into  Cr04" ;  this  is  then  reduced  by  S02,  pptd.  by 
aq.  NH3,  and  weighed  as  Cr203.  To  determine  N, 
about  0*1  g.  of  Cr3N  and  about  1*0  g.  of  Na202  were 
placed  in  a  Pt  boat  in  a  quartz  tube  through  which 
02  was  passed.  On  heating,  N2  was  liberated.  The 
gases  issuing  from  the  quartz  tube  were  collected  and 
analysed.  The  analyses  correspond  closely  with  the 
formula  Cr3N.  W.  R.  A. 

Thermal  decomposition  of  ammonium  di¬ 
chromate.  E.  H.  Harbard  and  A.  King  (J.C.S., 
1938,  955—957). — The  black  product  obtained  by 
heating  (NH4)2Cr207  at  a  temp,  below  its  normal 
decomp.  temp,  is  probably  a  solid  solution  of  two  or 
more  compounds.  On  further  heating,  an  olive-green 
oxide  is  formed  which  contains  rather  more  O  than 
is  required  by  Cr203.  Since  this  excess  is  not  easily 
reduced,  the  compound  is  regarded  as  a  non-stoicheio- 
metric  oxide.  C.  R.  H. 

Peroxy-compounds.  III.  State  of  solution 
of  peroxytungstates  (measurement  of  [H>]  of 
solutions  of  sodium  tungstate  containing  hydro¬ 
gen  peroxide).  K.  F.  Jahr  and  E.  Lother  (Ber., 
1938,  71,  [B],  1127—1142). — Mono-  and  hexa-tung- 
state  solutions  differ  in  their  behaviour  towards  addi¬ 
tion  of  H202,  the  former  becoming  more  alkaline,  the 
latter  more  acidic.  Solutions  containing  2  mols.  of 
H202  and  1  mol.  of  Na2W04  are  colourless  and  have 
a  max.  pR  immediately  after  their  prep.  With  in¬ 
creasing  H202  content  the  solutions  become  increas¬ 
ingly  yellow  and  less  alkaline.  The  pR  of  solutions  of 
hexatungstate  diminishes  very  rapidly  on  addition  of 
small  amounts  of  H202.  With  >12  mols.  of  IL02 
per  mol.  of  Na5(HW6021),  pR  diminishes  only  slowly; 
the  solutions  are  colourless.  In  Na2W04  solutions 
poor  in  H202  the  reaction  is  mainly  [W04  ]"  +  2H202 
[HWOe]'  +  OH'  -f-  H20.  With  a  larger  excess 
of  IL,02  the  yellow  ions  of  tctraperoxymonotungstic 
acid  are  preferably  formed  whereby  a  marked  change 
of  [H+]  is  not  occasioned  :  [WOJ"  -4-  4H202 
[W08r  +  4H20.  In  hexatungstate  solutions  the 
main  change  is  the  formation  of  the  colourless  hydro- 
gendiperoxymonotungstic  acid  (I) ;  the  hexatungstate 
ions  are  decomposed  with  liberation  of  H  ions : 
[HW6021]5;  +  12H202  —  6[HW06]'  +  9H20  -f 

H\  Addition  of  acid  quantitatively  converts  mono¬ 
tungstate  ions  in  presence  of  excess  of  H202  into  the 
ions  of  (I),  as  shown  by  the  sudden  diminution  of  pR 
after  addition  of  1  equiv.  of  HC104  to  1  mol.  of  Na2W04. 
The  position  of  this  break  does  not  alter  with  the  concn. 
of  the  H202  if  this  exceeds  2  mols.  per  mol.  of  Na2W04. 
If  this  mol.  relationship  is  not  attained  HC104  equiv. 


to  half  the  amount  of  H202  must  be  added  before  the 
break  occurs.  In  tungstate  solutions  poor  in  H202 
increased  addition  of  acid  yields  successively  different 
yellow  peroxy tungstic  acids  which  have  not  been  fully 
characterised.  These  are  formed  also  in  the  course 
of  the  natural  “  ageing  ”  of  peroxytungstate  solutions 
which  occurs  with  loss  of  active  0  and  is  caused  by 
the  catalytic  decomp,  of  H202  accelerated  by  tungstic 
acid.  The  peroxytungstic  acids  and  the  different 
peroxypoly tungstic  acids  (which  exist  in  the  in¬ 
creasingly  acidic,  decrcasingly  peroxidie,  tungstate 
solutions)  behave  as  intermediates  in  the  course  of 
this  catalytic  dccomp.  These  peroxypoly  tungstic 
acids  differ  from  one  another  very  appreciably  in  their 
rates  of  decomp.  H.  W. 

Theory  of  mineral  tannage.  IX.  Behaviour 
of  poly  tungstate  solutions  on  ageing.  A.  Kunt- 
zel,  C.  Riess,  and  H.  Erdmann  (Collegium,  1938, 
257 — 272  ;  cf.  B.,  1937,  68). — Acidified  tungstate 
solutions  polymerise  to  form  negatively  charged 
aggregates  having  tanning  properties,  and  resembling 
basic  Cr  solutions  in  some  properties.  A  titration 
curve  of  0*lN-Na  tungstate  with  HC1,  and  back- 
titration  curves  with  NaOH,  both  immediately  and 
after  24  hr.,  have  been  obtained.  The  back-titration 
curves  are  less  acid  than  the  original.  HC1  has  been 
added  to  0-In-  and  N-Na  tungstate,  respectively,  in 
varying  proportions  up  to  2  mols.  of  HC1  per  mol.  of  Na 
tungstate,  and  the  pn  of  each  solution  determined  im¬ 
mediately,  after  various  time  intervals  up  to  8  days, 
and  after  subsequently  boiling.  With  increasing  pro¬ 
portion  of  acid  up  to  1*4  mols.  of  HC1  per  mol.  of  Na 
tungstate  the  aged  boiled  solution  is  increasingly  less 
acid  than  the  freshly  prepared  HCl-tungstate  solu¬ 
tion.  At  acid  :  tungstate  mol.  ratios  1*5 — 1*6  the  p h- 
time  curve  follows  an  irregular  course.  H20  is  elimin¬ 
ated  in  the  polymerisation  of  tungstate  solutions  in  a 
manner  similar  to  that  involved  in  the  olation  of 
basic  Cr  solutions.  The  ageing  of  tungstate  solutions 
differs  from  that  of  basic  Cr  solutions  in  that  hydro¬ 
lysis  of  tungstate  solutions  is  small,  the  pR  of  boiled 
HCl-tungstate  solution  does  not  alter  further  on  age¬ 
ing  cold,  and  the  tungstate  polymerises  to  form  dif¬ 
ferent  compounds,  the  mol.  wts.  of  which  are  in  some 
simple  stoicheiometrical  relation  to  one  another, 
whereas  basic  Cr  salts  polymerise  to  form  compounds 
of  the  same  structure  but  varying  mol.  wt.  D.  P. 

Manganese  perchlorate  and  per-rhenate. 

J.  G.  F.  Drece  (J.C.S.,  1938,  966).— MntClOJa.eH^O 
can  be  obtained  by  dissolving  MnC03  in  HC104 
and  concentrating  the  clear  filtrate  over  anhyd. 
Mg(C104)2-  The  anhyd.  salt  cannot  be  prepared  pure. 
Mn(Re04)2,3H20  and'  the  anhyd.  salt  can  be  similarly 
prepared  from  HRe04.  Mn(Re04)2  does  not  melt 
below  300°  but  at  higher  temp.  Re207  and  Mn304 
are  formed.  C.  R.  H. 

Preparation  of  iron  by  reduction  with  hydro¬ 
gen.  P.  M.  Zavelevitsch  (Sborn.  Rabot  Lab. 
Inst.,  1937,  15,  51 — 57). — The  prep,  of  finely  divided 
Fe,  suitable  for  pharmaceutical  and  analytical  work, 
by  reducing  Fe203  is  described.  The  latter  is  best 
prepared  from  Fe(0H)3  which  is  obtained  by  pptn. 
of  Fe(N03)3  with  aq.  NH3.  The  optimum  reduction 
temp,  is  700°;  the  time  required  to  reduce  20  g.  of 
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oxide,  including  the  heating-up  period  from  400°  to 
700°,  is  1  hr. ;  the  quantity  of  H2  required  is' 4*5  times 
the  theoretical.  After  reduction  the  product  should 
be  cooled  in  a  current  of  H0  to  400°  and  not  to  60 — 80°, 
which  is  usually  recommended.  D.  G. 

Behaviour  of  ferric  and  thorium  hydroxides, 
as  a  function  of  the  pretreatment  and  prepar¬ 
ation,  studied  by  the  Otto  Hahn  emanation 
method.  H.  Gottb  (Z.  physikal.  Chem.,  1938, 
B,  40,  207 — 230). — Rapidly  pptd.  Fe(OH)3  shows  a 
rapid  increase  in  emanation  loss  at  850°,  followed  by 
a  min.  at  1000°.  Slowly  pptd.  material  does  not  show 
this  effect,  but  it  can  be  induced  by  ageing  in  H20  at 
100°  for  12  hr.  or  by  heating  at  600°  in  a  moist  atm. 
Por  Th(OH)4  there  Avas  little  difference  betAveen 
emanation  loss-temp.  curves  for  material  pptd. 
sloAvly  or  rapidly.  Th(OII)4  aged  in  hot  lf20  shoAAred 
a  much  greater  loss  at  100 — 1000°  than  unaged  ma¬ 
terial.  When  heated  in  a  moist  gas  stream  it  gave  a 
max.  at  850°.  Ageing  under  H20  causes  crystallites 
to  form  in  Th(OH)4.  These  form  larger  crystals  at 
>700°.  This  behaviour  was  confirmed  by  X-ray 
observations.  The  emanation  loss  from  active 
Zn(OH)2  is  increased  by  dilution  Avith  an  amorphous 
material,  e.g.,  Pe(OH)3.  In  general  the  presence  of 
cryst.  material  diminishes  the  emanation  loss. 

H.  J.  E. 

Reversible  reaction  between  a  complex  metal- 
ammine  ion  and  hydrogen  ions.  G.  A.  Barbieri 
and  C.  Ferrari  (Ric.  sci.  Progr.  tech.,  1936,  [ii],  7, 
390 — 391 ;  Chem.  Zentr.,  1936,  ii,  1834). — Contrary 
to  the  general  case,  the  cation  of  the  Fe  dipyridyl 
compounds  can  react  according  to  [Pe(dipy)3]*‘  -f- 
6H*  Pe**  -f-  3[dipyH2].  The  same  equilibrium 
is  reached  with  H2S04  solutions  of  PeS04  as  with  acids. 
At  90°  equilibrium  is  quickly  reached  and  is  thrown 
to  the  right,  but  on  cooling  the  normal  equilibrium 
colour  returns.  L.  S.  T. 

Dehydration  of  cobalt  sulphate  heptahydrate. 
R.  Rohmer  (Compt.  rend.,  1938,  206,  1573 — 1575). — 
In  contact  with  aq.  H2S04  of  suitable  eoncn., 
CoSO^TILjO  is  progressively  dehydrated  to  hydrates 
containing  6,  4,  2,  and  1H20  (cf.  A.,  1934,  1187) 
and  to  the  anhyd.  salt.  The  rate  of  dehydration  in¬ 
creases  with  temp,  and  [H2S04].  A.  J.  E.  W. 

Stereoisomerism  of  cobaltitrinitrotriammines. 
(Mme.)  R.  Dtjval  (Compt.  rend.,  1938,  206,  1652 — 
1654). — Two  distinct  X-ray  powder  diagrams  have 
been  obtained  with  specimens  of  [Co(N02)3(NH3)3] 
prepared  by  different  methods,  indicating  the  exist¬ 
ence  of  stereoisomerides  in  the  solid  state.  Vais,  of 
n  and  A  for  the  aq.  solutions,  and  their  absorption 
spectra,  are  identical.  A.  J.  E.  W. 

a-Form  of  the  hydroxides  of  bivalent  metals. 
W.  Feitknecht  (Helv.  Chim.  Acta,  1938,  21,  766— 
-784).— Co  (OH  )2,  Zn(OH)2,  and  Cd(OH)2,  freshly 
pptd.  by  NaOH  (a-forms),  yield  closely  similar  X-ray 
diagrams,  with  only  M*0-  and  weak  broad  001 -patterns. 
From  these  measurements  and  from  the  chemical 
behaviour  it  is  inferred  that  the  forms  comprise 
ordered  layers  of-  structure  similar  to  those  of  the 
06-forms,  separated  by  intermediate  layers  of  dis¬ 
ordered  hydroxide  mols.  There  are  4  mols.  in  the 


ordered  state  to  one  in  the  disordered  state,  the  metal 
atom  of  the  latter  being  probably  bound  by  homo- 
polar  linkages,  thus  accounting  for  the  blue  colour 
of  a-Co(OH)2  as  compared  with  the  rose  colour  of  the 
06- form.  Half  of  the  OH'  in  the  disordered  layer 
can  be  replaced  by  Cl'.  a-Co(OH)2  can  be  stabilised 
by  polyhydric  alcohols  or  sugar,  probably  owing 
to  their  being  strongly  adsorbed.  a-Zn(OII)2  is 
capable  of  existence  only  AArhen  part  of  the  OH'  is 
replaced  by  anions.  When  the  latter  are  eliminated 
the  ordered  layers  also  lose  their  arrangement, 
yielding  amorphous  Zn(OH)2.  The  a-form  has  not 
yet  been  obtained  with  Ni(OH)2.  Mixed  hydroxides 
of  Zn  with  Ni  and  Co  have  similar  structure  to  the 
a-forms  of  the  pure  hydroxides.  The  intermediate 
layer  in  the  former  comprises  Zn(OH)2,  whilst  that 
of  the  latter  is  initially  Co(OH)2,  but  on  ageing  this 
is  replaced  by  Zn(OH)2,  a  colour  change  occurring 
from  blue  to  rose.  J.  W.  S. 

Dehydration  of  nickel  and  potassium  nickel  sul¬ 
phates.  (Mme.)  N.  Demassieux  and  B.  Federoff 
(Compt.  rend.,  1938,  206,  1649— 1651).— The  de¬ 
hydration  by  heating  of  NiS04,7H20  (I)  and 

K2S04,NiS04,6H20  (II)  has  been  studied ;  X-ray 
diagrams  illustrating  the  process  are  given.  (I) 
begins  to  lose  H20  at  room  temp,,  giving  successively 
NiS04,6H20  (stable  up  to  85°),  NiS04,H20  (stable  at 
>250°),  and  NiS04  above  350°.  NiS04  gives 
NiS04,6H20  on  exposure  to  the  atm.  (II)  loses 
H20  at  >105°,  and  dehydration  is  complete  at 
250°;  (II)  is  re-formed  on  exposure.  During 
dehydration  a  salt  may  exist  in  a  state  giving  no 
X-ray  diagram  (cf.  A.,  1937, 1,  119).  A.  J.  E.  W. 

Ruthenium  ammines.  VIH,  Praseo-salts. 
Dibromo-series.  IX.  Violeo-salts.  Dichloro- 
series.  X.  Violeo-salts.  Dibromo-series.  OEC. 
Gleu  and  W.  Breuel  (Z,  anorg.  Chem.,  1938,  237, 
326—334,  335—349,  350— 358).— VIII.  When 

[Run(NH3)4(S02)Br]Br  is  oxidised  with  Br,  trans- 
dibronwtetramrninoruihenium111  'pcrbromide , 
[RuTII(NH3)4Br2]Br,Br2  is  pptd.,  and  from  it  bAT  double 
decomp,  other  bromo -praseo-sal ts  may  be  obtained, 
viz.  :  [Ru(NH3)4Br2]Br,Ho0,  (I)  also  anhyd . ; 
[Ru(NH3)4Br2]Cl,Ho0 ;  [Ru(NH3)4Br2]N03 ; 
Ru(NH3)4Br2]S04H ;  [Ru(NH3)4Br2]S04Ag ; 
Ru(NH3)4Br2],S04 ;  [Ru(NH3)4Br2]2S206.  They  are 
deep  red  or  brown  and  very  stable  to  acids.  The  Br 
is  more  firmly  bound  than  in  the  corresponding  Co 
salts.  The  tra  n$-con6guration  follows  from  the 
method  of  prep.  (I)  is  paramagnetic,  x  4*039  X 
10*41  at  21°,  corresponding  with  a  mol.  moment  of 
approx.  2  Bohr  magnetons. 

IX.  When  [Ru(NH3)5(OH)]S2Or>  is  warmed  with 
aq.  H2C-204,  oxalalote t ramm inaruthen i urn11 1  dithion - 
ate,  [Ru(NH3)4C2G4]2S203  (II),  is  pptd.  It  is  almost 
insol.,  yellow,  and  paramagnetic,  x  4*680  X  10-6  at 
20°.  When  boiled  with  eonc.  HC1,  (II)  affords  cis- 
d  ich  lorotetramm  inor  nth  cni  uml  1 1  ch  loride , 

[Ru(NH3)4CyCl,0*75H20,  x  5*678  x  10-*  at  20°. 
Prom  it  other  chloro-violeo -salts  may  be  obtained  by 
double  decomp.,  viz.,  [Ru(NH3)4C12]N03  ; 
[Ru(NH3)4C12]2S04,H20,  also  with  1*5H20; 
[Ru(NH3)4C12]2S206.  They  are  yellow,  and  the 
X-vals.  correspond  with  a  mol,  moment  of  approx. 
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2  Bohr  magnetons.  The  cts-configuration  follows 
from  the  method  of  prep.  The  Cl  is  more  firmly 
bound  than  in  the  corresponding  Co  salts,  but  less 
so  than  in  the  praseo- Ru  salts.  A  comparison  with 
the  dichlorotetrammino-Irm  salts  indicates  that 
these  also  have  the  ci s- configuration.  On  prolonged 
heating  with  HC1  the  violeo- Ru  salts  afford  trichloro- 
triamminoruthenium ,  [Ru(NH3)3C13],  as  a  sparingly 
sol.  red  ppt. 

X.  By  a  method  similar  to  that  employed  for 
the  aVdichloro-salts  (cf.  preceding  abstract)  the 
following  cis-dibromotctramminoriithenium111  salts 
have  been  obtained  :  [Ru(NH3)4Br<>]Br,0-5H<>0  (III) ; 
[Ru(NH3)4Br2]N03 ;  [Ru(NH3)4Br2]2S04,H20 ; 

[Ru(NH3)4Br2]2S206.  They  are  brown  or  red  and 
paramagnetic;  (III)  has  %  3-761  X  10’6  at  20°, 
corresponding  with  a  mol.  moment  of  approx.  2  Bohr 
magnetons.  The  dihalogen otetrammino-Rum  salts 
prepared  by  the  authors  (cf.  A.,  1938,  I,  321,  and 
above)  are  different  from  the  derivatives  of  Ru-red 
described  by  Morgan  and  Burstall  (A.,  1936,  302), 
and  the  formulation  of  the  latter  compounds  as 
dihalogenotetrammino-salts,  and  the  corresponding 
formula  for  Ru-red,  are  rejected.  E.  J.  G. 

Dithiocarbamates  of  ruthenium,  rhodium, 
and  palladium.  L.  Malatesta  (Gazzetta,  1938, 
68,  195 — 198;  cf.  A.,  1937, 1,  606). — The  compounds 
M[S-CS*NR2]3  (M  =  Ru,  Rh ;  R  =  Me,  Et,  Bu)  and 
PdfS’CS'NRgja  are  described.  The  Rum  com¬ 
pounds  are  paramagnetic  with  a  susceptibility  corre¬ 
sponding  with  one  electron  spin;  tho  Rhm  and  Pd11 
compounds  are  diamagnetic.  0.  J.  W. 

Compounds  of  platinum  and  carbon  monoxide. 
A.  German  and  M.  Bauman  (Compt.  rend.  Acad.  Sci. 
U.R.S.S.,  1938,  18,  645— 64S;  cf.  A.,  1937,  I,  630; 
II,  282;  1938,  I,  43). — CO  complexes,  less  stable 
than  the  C2H4  analogues,  have  been  prepared. 
K[CO  PtCl3],  prepared  in  solution  by  the  action  of 
CO  on  K2PtCl4  at  room  temp.,  yields  with  aq.  C5H5N 
tra?is-[CO(C5HzN)PtCl2}  (I),  m.p.  127°  (decomp.). 

HCl 

The  equilibrium  (I)  ^  (C5H5N)H  [CO  PtCl3]  is 

established.  The  NH3  analogue  of  (I)  was  not  ob¬ 
tained.  Aq.  Koss’  (NH3)  salt  yields  with  CO,  at 
11 — 13°  only,  cis-[CO  NH3  PtCl2]  (II),  decomp,  at 
180°.  Properties  of  (I)  and  (II)  are  contrasted. 
Comparison  of  CO,  C2H4,  N02,  and  NO  complexes  with 
those  of  NHo,  N03',  and  halogens  emphasises  un¬ 
saturation  (of  C,  N),  not  polarisability,  as  the  trans- 
influence.  I.  McA. 

Anodic  dissolution  as  a  method  of  microchem¬ 
ical  analysis.  A.  Glazunov  (Osterr.  Chem.-Ztg., 
1938,  41,  217—223;  cf.  B.,  1932,  1121;  1937,  578). 
— A  piece  of  filter-paper  soaked  in  a  suitable  reagent  is 
placed  between  the  surface  of  the  specimen  to  be 
examined  and  a  metal  (Al)  cathode.  On  connecting 
the  specimen  to  the  anode  a  small  amount  of  the 
metal  passes  into  solution  in  the  reagent  and  is 
identified  by  the  characteristic  colour  produced. 
The  method  has  been  applied  to  the  study  of  the 
macro-structure  of  alloys,  the  examination  of  pro¬ 
tective  metal  coatings,  the  analysis  of  minerals,  etc. 
Its  further  development  is  dependent  on  the  possi¬ 


bility  of  discovering  sp.  org.  reagents  suitable  for  the 
purpose.  A.  B.  M, 

Calculation  of  corrections  for  volume  of  pre¬ 
cipitate  in  titrating  with  an  aliquot  part  of  fil¬ 
trate.  P.  L  Alexeev  (Shorn.  Rabot  Lab.  Inst., 
1937,  15,  79 — 90). — Formula}  for  calculating  results 
of  analyses,  including  corrections  for  the  vol.  of  ppt., 
in  titrating  an  aliquot  part  of  a  filtrate  are  given. 
Examples  illustrate  the  magnitude  of  the  errors  due 
to  the  vol.  of  ppt.  D.  G. 

Quantitative  analysis  of  mixtures  of  strong 
and  weak  acids,  buffer  and  neutral  salts,  with 
special  reference  to  leather  and  tanning  extracts. 
— SeeB.,  1938,  820,  821. 

pa  of  sea- water  as  measured  with  the  glass 
electrode.  E.  G.  Ball  and  C.  C.  Stock  (Biol. 
Bull.  Wood's  Hole,  1937,  73,  221— 226).— Since  the 
H2  electrode  is  unreliable  for  determining  the  pn  of 
sea-H20  it  w-as  compared  with  the  glass  electrode 
using  buffer  solutions  to  w'hich  sea  salts  in  concn. 
similar  to  that  of  sea-H20  were  added.  Approx, 
the  same  pn  vals.  v'ere  obtained.  Hence  the  glass 
electrode  is  suitable  for  use  with  sea-H20,  giving  an 
accuracy  of  ±003  pn.  A.  D.  H. 

Determination  of  moisture  in  carnallites  by 
the  carbide  method. — See  B.,  1938,  777. 

Detection  and  determination  of  alkali  and  alk¬ 
aline-earth  chlorides  and  bromides  in  presence 
of  the  cyanides  and  thiocyanates.  E.  Sciiulek 
(Z.  anal.  Chem.,  1938,  112,  415— 417).— The  solution 
containing  approx.  0*5  g.  of  alkali  cyanide,  5 — 160 
mg.  of  bromide  or  3 — 70  mg.  of  chloride,  excess  of 
NaOH  and  30%  H202  is  boiled  for  10  min,  to  convert 
the  CN'  into  NH3  and  C03".  After  cooling,  the 
solution  is  acidified  with  HN03  and  the  halogen  deter¬ 
mined  volume trically  by  Volhard’s  method.  The 
method  fails  for  iodide.  In  presence  of  CNS'  a  second 
treatment  with  H202  is  necessary.  The  CNS'  is 
converted  into  C03',  S04",  and  NH3.  L.  S.  T. 

Determination  of  fluorine  in  insecticide  pro¬ 
ducts. — See  B.,  1938,  829. 

Standardisation  of  thiosulphate  solutions  by 
means  of  copper  and  cupric  sulphate.  H.  W. 
Foote  (J.  Amer.  Chem.  Soc.,  1938,  60,  1349 — 1350). 
— The  reaction  CuS04  +  2KI  ->  Cul  +  I  +  K2S04 
offers  advantages  in  the  standardisation  of  aq. 
Na2S203 ;  it  is  quant,  if  NH4CNS  is  added  just  before 
the  end-point  in  order  to  liberate  I  adsorbed  by  CuT. 
The  mean  deviation  from  the  I  standard  in  25  deter¬ 
minations  wras  1  part  in  1300.  E.  S.  H. 

Determination  of  sulphur  in  steel  and  ferrous 
alloys  by  combustion. — Sec  B.,  1938,  794. 

Determination  of  sulphur  in  metals. — See  B., 
1938,797. 

Determination  of  sulphur  in  petroleum  and 
lubricating  oils.— See  B.,  1938,  756. 

Determination  of  hydrogen  sulphide  in  air.— 
See  B.,  1938,  851. 

Determination  of  sulphur  dioxide,  sulphite, 
etc.  in  sulphited  [vegetable  tanning]  extracts. — 
See  B.,  1938,  820. 
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Determination  of  sulphur  dioxide  in  presence 
of  nitrogen  oxides. — See  B.,  1938,  779. 

Simultaneous  conductometric  titration  of  sul¬ 
phuric  and  nitric  acids.  C,  J.  van  Nieuwenburg 
(Rec.  trav.  chim.,  1938,  57,  616 — 619).- — Reduction 
of  [H+]  by  the  addition  of  excess  of  an  exactly  neutral 
solution  of  an  alkali  salt  of  a  moderately  strong  acid 
makes  it  possible  to  determine  conductometrically 
H2S04  and  HN03  in  the  same  solution  hy  means  of  a 
single  titration.  A  procedure  using  CH2Cl*C02Na  is 
described  in  detail.  W.  R.  A. 

Separation  of  tellurium  from  selenium  in  the 
analysis  of  ores —See  B.,  1938,  780. 

Possibility  of  misinterpreting  the  results  of 
nitrogen  determinations  by  the  micro-Dumas 
method.  (Miss)  H.  J.  Ravenswaay  and  A. 
Sohweizer  (Rec.  trav.  chim.,  1938,  57,  688 — 693). — 
N  analysis  by  the  micro-Dumas  method  (I)  on  humine 
(a  by-product  obtained  in  preparing  loevulic  acid  by 
dehydrating  sucrose  with  dil.  HC1)  revealed  presence 
of  up  to  2*4%  N ;  no  N  was  found  by  the  Ter  Meulen 
method.  Analysis  of  the  gas  suspected  from  (I)  to 
be  N2  indicated  that  it  was  CH4.  High  N2  analyses  by 
(I)  are  possibly  due  to  the  liberation  of  a  gas  (e,g,y 
CH4)  by  the  substance  undergoing  analysis.  The 
importance  of  checking  results  from  (I)  by  either  the 
Ter  Meulen  or  Kjeldahl  methods  is  stressed. 

W.  R.  A. 

Micro-determination  of  nitrogen  in  steels. — 

See  B.,  1938,  794. 

Assay  of  nitrogen  monoxide. — See  B.,  1938, 
779. 

[Colorimetric  determination  of  ammonia, 
nitrite,  lead,  and  cadmium  in  air.] — See  B.,  1938, 

851. 

Coulometric  analysis  as  precision  methods. 
IV — VII.  L.  Szebelb&dy  and  Z.  Somogyi  (Z. 
anal.  Chem.,  1938,  112,  385—390,  391—395,  395— 
399,  400—404;  cf.  A.,  1938,  I,  368).— IV.  Optimum 
conditions  and  details  of  procedure  for  the  deter¬ 
mination  of  HCNS  by  oxidation  with  Br  liberated  from 
KBr  by  electrolysis  in  5 — 10%  HC1  solution  at  0 — 5° 
are  given.  The  Br  consumed  by  the  HCNS  +  the 
slight  excess  in  the  electrolyte  solution  (determined 
by  means  of  KI  and  0*0lN-Na2S2O3)  is  found  from 
the  wt.  of  Ag  deposited  in  a  coulometer. 

V.  Details  are  given  for  the  determination  of  N2H4 
utilising  the  reaction  N2H4  +  2Br2  =  4HBr  +  N2  by 
a  procedure  similar  to  that  given  above.  Electro¬ 
lysis  is  carried  out  in  10 — 20%  HC1  solution  at  60 — 
65°.  The  method  gives  results  in  agreement  with  the 
br  ornate  method  of  Kurtenacker  et  at .  (A.,  1924,  ii, 
778). 

VI.  The  method  described  for  the  determination  of 
NaOH  involves  the  electrolysis  of  a  solution  of  the 
NaOH  containing  excess  of  KHS03  and  KBr.  The 
solution  remains  alkaline  until  the  KHS04  formed  is 
equiv.  to  the  NaOH  present.  The  reactions  are 
KHS03  -j-  0  —  KHS04  and  KHS04  +  NaOH  = 
KNaS04  +  H20.  Bromocresol-green  is  used  as  indic¬ 
ator.  The  amount  of  NaOH  present  is  found  from 
the  wt.  of  Ag  deposited.  Stirring  by  means  of  N2  or 
H2  is  essential. 


VII.  For  the  determination  of  NH2OH  the  reaction 
with  electrolytically-produced  Br  cannot  be  used  in 
acid  solution  owing  to  the  formation  of  significant 
amounts  of  nitrite,  but  in  neutral  solution  a  sharp  end¬ 
point  can  be  obtained.  Electrolysis  is  best  carried 
out  at  60—65°.  As  in  former  determinations  the 
excess  of  Br  is  found  by  means  of  0*0lN-Na2S2O3,  and 
the  total  Br  produced  from  the  KBr  by  means  of  the 
Ag  coulometer.  Details  of  procedure  and  a  com¬ 
parison  showing  agreement  with  vals.  obtained  by 
the  bromate  method  of  Kurtenacker  et  al.  (A.,  1922, 
ii,  312)  are  given.  L.  S.  T. 

Colorimetric  micro-determination  of  phos¬ 
phorus  with  the  Pulfrich  photometer.  F.  Roths¬ 
child  (Klin.  Woch.,  1936,  15,  792 — 793;  Chem. 
Zentr.,  1936,  ii,  1983).— A  method  (±2%)  suitable 
for  series  determinations  is  described.  A.  H.  C. 

Determination  of  phosphates  in  water. — See 
B.,  1938,  852. 

Determination  of  phosphorus  in  coal. — See 

B.,  1938,  748. 

* 

Gold  bromide  as  redox  indicator  and  catalyst 
in  determination  of  arsenites  by  cerium  sulphate. 
L.  SzEBELiiiDY  and  S.  Tanay  (Pharm.  Zentr.,  1938, 
79,  383 — 385). — -The  arsenite  solution  is  treated  with 
10  c.c.  of  fuming  HC1,  1  c.c.  of  1%  AuCl3,  2  g.  of  NaBr, 
and  sufficient  Ho0  to  make  100  c.c.  The  colourless 
liquid  is  warmed  to  50 — 60°  and  titrated  with  0*1n- 
Ce(S04)2  until  one  drop  of  the  latter  produces  the 
characteristic  yellow  colour  of  the  Na  auribromide 
which  is  compared  with  a  control.  IC1  is  not  necessary 
as  a  catalyst.  J.  N.  A. 

Rapid  oxidimetric  determination  of  arsenic. 
E.  Erdheim  and  N.  Zaharia  (Osterr.  Chem.-Ztg., 
1938,  41,  242—244). — 2 — 3  g.  of  the  finely  powdered 
material  are  fused  with  a  corresponding  amount  of 
Na202,  the  product  being  extracted  with  H20  and 
the  solution  diluted  to  500  c.c.  An  aliquot  poison  of 
the  filtered  solution  is  neutralised  with  20%  H2S04 
and  then  rendered  slightly  alkaline  by  addition  of 
NaHC03.  30 — 40  c.c.  of  aq.  Na2S03  (160  g.  per  1.), 
40 — 50  c.c.  of  3%  NH4  molybdate  solution,  and  60 — 
70  c.c.  of  dil.  H2S04  are  then  added  and  the  solution  is 
boiled  until  the  odour  of  S02  disappears.  The  solution 
is  titrated  with  KMn04  (1  c.c.  of  0*lN-KMn04  — 
0*0037455  g.  As).  J.  W.  S. 

Determination  of  boric  acid.  E.  Percs  (Mag¬ 
yar  Gvog.  Tarsas.  Ert.,  1936,  12,  318;  Chem.  Zentr., 
1936,  ii,  1383). — The  use  of  3%  phenolphthalein 
and  0*2%  methylene- blue  in  EtOH  solution  is  recom¬ 
mended  as  indicator  in  the  titration  of  H3B03  using 
3  parts  of  glycerol.  A.'H.  C.  , 

Analysis  of  boron  carbide. — See  B.,  1938,  79S. 

Determination  of  silicon  in  aluminium  and 
its  alloys. — See  B.,  1938,  802. 

Differentiation  between  felspar  and  quartz. — 

See  B.,  1938,  777. 

Potentiometric  determination  of  silica  in  silic¬ 
ate  ores. — See  B.,  1938,  783. 

Drop  reaction  for  the  detection  of  phosgene. 
V.  Anger  and  S.  Wang  (Mikrochim.  Acta,  1938,  3, 
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24 — 26). — The  reaction  between  C0C12  and  phenyl- 
hydrazine  cinnamate  to  form  diphenylcarbazide, 
which  is  then  converted  into  its  reddish -violet  Cu 
salt,  provides  a  drop  reaction  for  COCl2  which  can  be 
applied  as  a  test  for  purity  to  CC14  and  CHC13.  The 
test  is  sensitive  to  5  jxg.  of  COCl2  per  drop  and  can  be 
made  on  paper  or  in  a  micro-crucible.  L.  S.  T. 

Determination  of  carbon  in  aluminium. — 

See  B.,  1938,  802. 

Detection  of  carbon  monoxide  in  medicinal 
oxygen. — See  B.,  1938,  779. 

Determination  of  total  alkali  metals  present 
as  impurities  in  reagents.  E.  S.  Prshevalski 
and  R.  V.  Mervel  (Sborn.  Rabot  Lab.  Inst.,  1937, 
15,  58 — 68). — The  determination  of  Na*,  introduced 
into  various  reagents  as  Na2S04,  by  pptn.  of  the 
reagent  cation  and  subsequent  weighing  of  the  H20- 
extracted  and  calcined  filtrate  is  described.  The 
accuracy  is  dependent  on  the  anion  chosen  to  ppt.  the 
reagent  cation  since  Na2S04  is  adsorbed  by  different 
ppts.  in  varying  extent.  Thus  errors  vary  for  the 
S04",  C03",  OH',  and  S'  by  19,  11,  7,  and  4%,  re¬ 
spectively.  Presence  of  small  quantities  of  CaS04  as 
impurity  invalidates  the  alkali  metal  determination 
owing  to  the  solubilit}^  of  this  salt.  D.  G. 

Iodometric  determination  of  alkalis.  P.  I. 
Alexeev  (Sborn.  Rabot  Lab.  Inst.,  1937,  15,  74 — 
78). — Addition  of  AgN03  to  a  solution  of  I  in  KI  ppts. 
I'  and  I03'  and  liberates  a  quantity  of  H*  equiv.  to 
that  of  the  I  originally  in  solution.  The  alkali  solu¬ 
tion  to  be  determined  is  added  and  part  of  the  acid 
liberated  by  the  AgN03  is  combined ;  the  remainder 
is  determined  by  adding  KI  and  KI03,  which  again 
liberate  I  in  quantity  equiv.  to  the  acid  remaining,  and 
by  titration  with  As203.  The  alkali  is  determined 
from  the  difference  between  the  amount  of  titrated  I 
solution  initially  taken  and  that  found  at  the  end. 

D.  G. 

Electrometric  titration  of  calcium  in  chloride 
solutions.  A.  Caris  (Z.  Elektrochcm.,  1938,  44, 
366 — 367). — The  solution  of  CaCl2,  adjusted  to  pn 
5 — 9,  is  titrated  with  (NH4)2C204  using  a  Pb-amalgam 
electrode.  The  titration  is  slightly  affected  by  the 
presence  of  other  ions,  but  the  effect  is  negligible  in 
the  case  of  small  amounts  of  K*  and  NH4\ 

C.  R.  H. 

Principles  and  applications  of  absolute  colori¬ 
metry.  XVIII.  Absolute-colorimetric  determin¬ 
ation  of  magnesium.  A.  Thiel  and  E.  van 
Hengel  (Ber.,  1938,  71,  [B],  1157— 1162).— The 
method  depends  on  the  formation  of  a  lake  between 
Mg**  and  1:2:5:  8-tetrahydroxyanthraquinone.  The 
presence  of  a  protective  colloid  is  therefore  necessary, 
gum  arabic  being  suitable  if  freed  from  Mg  which  is 
usually  present.  The  solution,  which  must  not  con¬ 
tain  more  than  0‘8  mg.  in  the  sample  and  must  not  be 
strongly  acidic  or  contain  much  NH4,  is  mixed  with 
10  c.c.  of  gum  arabic  solution,  10  c.c.  of  dye  solution, 
and  10  c.c.  of  NaOH  and  made  up  to  100  c.c.  The 
colour  develops  immediately  and  remains  unchanged 
for  <30  min.,  after  which  it  gradually  becomes  paler. 
The  solution  is  observed  in  a  25-mm.  layer  using  filter 
SF9  (600  mg.)  If  <23  mm.  is  observed  on  the  grey 


solution  side  the  Mg  content  is  too  small  for  the  dye 
used,  and  the  process  is  repeated  with  only  4  c.c.  of 
dye  solution  per  100  c.c.,  the  layer  being  50  mm.  If 
in  the  first  case  >31-5  mm.  of  grey  solution  are 
required,  the  experimental  solution  is  too  cone,  and 
must  be  diluted  or  used  in  smaller  quantity.  The 
Mg  contents  corresponding  with  thicknesses  of  the 
grey  solution  are  tabulated.  Foreign  cations  except 
the  alkali  metals  may  not  be  present.  If  much  A1 
is  present  special  precautions  are  necessary  owing  to 
the  adsorptive  power  of  Al(OH)3  for  Mg(OH)2.  A 
suitable  treatment  consists  in  dissolution  of  the 
A1(0H)3  in  NaOH.  Al-Mg  alloys  are  best  directly 
treated  with  NaOH.  H.  W. 

Adsorption  of  diazo-compounds  on  cadmium 
and  magnesium  hydroxides.  V.  11  Cadion 
2 B  ,f  for  micro-detection  of  magnesium.  F.  P. 
Dwyer  (J.  Proc.  Austral.  Chem.  Inst.,  1938,  5,  197 — 
200;  cf.  A.,  1938,  I,  212). — Procedure  for  the  detec¬ 
tion  of  <0‘08  (xg.  of  Mg  per  c.c.  in  a  10-c.c. 
sample  is  described.  Cd  and  Mg  may  be  detected  in 
the  same  solution.  In  presence  of  other  metals  Mg 
is  detected  after  the  conversion  of  these  into  complex 
cyanides.  The  sensitivity  of  “  Cadion  3B,”  which 
can  also  be  used,  is  1  ;xg.  of  Mg  per  c.c.  F.  L.  U. 

Volumetric  determination  of  magnesium.  G. 
Donatelli  (Annali  China.  Appl.,  1938,  28,  122 — 
125). — Mg  is  pptd.  as  MgNH4P04;  the  ppt.  is  separ¬ 
ated,  washed  with  95%  EtOH,  dried  at  45 — 505, 
suspended  in  H20,  and  titrated  to  Me-orange  with 
0Tn~H2SO4.  The  method  is  applicable  to  the  deter¬ 
mination  of  P04"'.  F.  0.  H. 

Determination  of  magnesium  oxide  in  lime¬ 
stones. — See  B.,  1938,  777. 

Analysis  of  fluxes  used  in  the  production  of 
magnesium. — See  B.,  1938,  801. 

Determination  of  impurities  in  zinc  and  zinc 
alloys. — See  B.,  193S,  796. 

Spectrographic  determination  of  impurities 
in  commercial  cadmium. — See  B.,  1938,  797. 

Analysis  of  refined  lead. — Bee  B.,  1938,  797. 

Determination  of  copper  in  cyanide  electro¬ 
lytes. — Sec  B.,  1938,  803. 

Determination  of  copper  by  internal  electro¬ 
lysis. — See  B.,  1938,  803. 

Determination  of  copper  in  rubber. — See  B., 
193S,  S17. 

Micro-determination  of  copper  and  zinc  in 
aluminium  and  magnesium  alloys. — See  B.,  1938, 
802. 

Determination  of  copper  in  presence  of  lead. — 

See  B.,  1938,  795. 

Determination  of  copper  and  bismuth  in 
lead-zinc  ores  by  internal  electrolysis. — See  B., 
1938,  796. 

Determination  of  copper  and  iron  in  wines. — 
See  B.,  1938,  834. 

Pharmaceutically  important  arsenic  com¬ 
pounds.  III.  Stability  of  arsenites  towards 
atmospheric  oxygen  and  their  use  for  the  de- 
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termination  of  mercuric  chloride.  K.  Brand 
and  E.  Rosenkranz  (Pharm.  Zentr.,  1938,  79,  377 — 
383 ;  cf.  A.,  1937,  II,  491). — The  stability  of  arscnito 
solutions  decreases  in  presence  of  alkali,  which 
favours  formation  of  arsenate.  The  various  methods 
for  determination  of  HgCl2  by  reduction  with  arsenite 
and  back- titration  with  I  are  discussed.  Low  results 
are  obtained  when  NaOAc  is  used  as  the  alkali  due  to 
formation  of  some  Hg2Cl2,  but  good  results  are  secured 
by  use  of  Na2HP04  or  Na^Oy.  J.  N.  A. 

Detection  of  the  rare  earths  by  means  of  the 
fluorescence  of  their  bivalent  ions.  K.  Przibram 
(MIkrochim.  Acta,  1938,  3,  68 — 72). — The  charac¬ 
teristic  fluorescence  bands  shown  by  Eu,  Yb,  Sm,  and 
Tm  (cf.  A.,  1938,  I,  384)  can  be  used  for  the 
detection  of  small  amounts  of  these  elements. 

L.  S.T. 

Colorimetric  determination  of  aluminium  by 
means  of  eriochrome-cyanine-R.  I.  T,  Muxner. 
II.  T.  Mellner  and  E.  Kunos  (Z.  anal.  Chem., 
1938,  113,  83 — 102,  102 — 119). — I.  The  interaction 
of  AT*'  and  eriochrome-cyanine-R  (I)  has  been  investig¬ 
ated  by  extinction  coeff.  measurements  on  solutions 
of  the  dye  with  and  without  addition  of  A1C13.  At 
pB  5*4  (NaOAc-AeOH  buffer  solution)  the  lake  formed 
has  a  const,  composition  corresponding  with  3  mols. 
of  (I)  to  1  atom  of  Al,  but  the  mols.  of  (I)  are  not  equally 
bound.  The  increase  in  the  extinction  coeff.  due  to 
addition  of  Al***  oc  [Al***],  and  is  almost  independent 
of  the  amount  of  excess  (I)  present ;  it  therefore 
permits  determination  of  small  amounts  of  AL 

II.  In  NaOAe-NaOAc  buffer  solutions  of  pR  4-6 — 
5* 6  (I)  gives  a  much  deeper  coloured  lake  that  that 
formed  in  equiv.  NH4OAc-~NaOAc-AcOH  buffer 
solutions.  Prom  the  effects  of  the  method  of  prep, 
of  (I),  pH,  and  time  of  keeping  on  the  colour  developed 
it  is  inferred  that  an  equilibrium  exists  between  two 
forms  of  (I),  only  one  of  which  is  capable  of  forming 
a  deeply  coloured  lake.  In  the  preferred  method  for 
determining  AL*',  5  c.c.  of  HC1  solution  containing 
>1 5  jxg.  of  Al  are  treated  with  1*5  c.c.  of  1%  aq. 
(I)  and  2N-NaOH  is  added  till  a  pale  green  ppt.  is 
formed.  After  adding  a  few  more  drops  of  NaOH, 
0*2n-AcOH  is  added  until  a  pale  yellow  colour  is 
obtained.  15  c.c.  of  buffer  solution  (NaOAc, 3H20 
14*2  g.,  AcOH  1*74  g.  per  1.)  are  added  and  the  solution 
is  diluted  to  25  c.c.  A  blank  solution  without  Al  is  also, 
prepared,  and  both  are  kept  for  20  hr.,  after  which 
the  colours  are  compared.  The  [Al***]  is  deduced  from 
measurements  on  standard  solutions.  J.  W.  S. 

Spectrum  analysis  of  aluminium  alloys  in 
the  visible  region  of  the  spectrum. — See  B.,  1938, 
802. 

Detection  of  iron  by  catalysis.  L.  Szebeixedy 
and  M.  Ajtai  (Mikrochim.  Acta,  193S,  3,  21 — 23). — 
The  catalytic  acceleration  of  the  reaction  between 
H202  and  p-phenetidine  by  the  Ee11  dipyridyl  complex 
forms  the  basis  of  a  drop  reaction  for  Ee.  0-1  c.c.  of 
0*01%  p-NH2’C6H4*OEt,HCl,  one  drop  of  2%EtOH 
solution  of  2  :  2 '-dipyridyl,  and  0*1  c.c.  of  0*2%  H202 
are  added  to  a  drop  of  the  neutral  Ee  solution.  In 
presence  of  Ee  the  solution  is  coloured  red  either 
immediately  or  after  heating  on  the  H20-bath  for 
1—5  mini,  while  a  4 *  blank  ”  remains  colourless  or 


faintly  pink.  The  limit  of  identification  is  0*001  gg. 
of  Ee**  per  0*1  c.c.  of  tested  solution.  L.  S.  T. 

Analysis  of  special  cast  irons  and  steels. — See 
B.,  1938,  792. 

Rapid  determination  of  iron  in  slags. — See 
B.,  1938,  791. 

Colorimetric  determination  of  small  quantities 
of  iron  oxide  in  glasses  and  glass-making 
sands. — See  B.,  1938,  783. 

Oxidimetric  and  colorimetric  determination 
of  cobalt  in  steel. — See  B.,  1938,  794. 

Quantitative  electro  deposition  of  cobalt. — See 
B.,  1938,  S04. 

Volumetric  determination  of  nickel.  N.  Kam¬ 
inski  and  P.  Kaminskaja  (Maslob.  Shir.  Delo,  1938, 
No.  3,  17 — 18). — Minor  modifications  of  Krupenio’s 
method  (A,,  1937,  I,  478)  are  described.  R.  T. 

Determination  of  chromium  in  chromite  ores* 
—See  B.,  1938,  797. 

Analysis  of  molybdenum  [ores].— See  B.,  1938, 
797. 

Spectrum  analysis  of  minerals  for  tin,  tungsten  r 
and  molybdenum. — See  B.,  1938,  797. 

Gravimetric  determination  of  germanium. 
G.  R.  Davies  and  (Sir)  G.  T.  Morgan  (Analyst,  1938, 
63,  3S8 — 397). — Existing  methods  (pptn.  as  GeS2  and 
conversion  into  Ge02,  pptn.  as  Mg2Ge04,  and  pptn.  as 
pyridine  gcrmanomolybdate)  are  critically  discussed 
and  two  new  methods,  based  on  pptn.  with  tannin  and 
as  cinchonine  germanomolybdate,  are  described.  Eor 
the  former,  50 — 60  mg.  of  Ge02  in  150 — 250  ml.  of 
solution  are  treated  with  H2S04  and  (NH4)2SCb  and 
heated  almost  to  boiling.  10 — 30  ml.  of  5%  aq* 
tannin  are  slowly  added,  and  the  ppt.  which  forms  is 
washed  with  a  solution  of  HN03,  NH4N03,  and  tannin, 
collected,  and  ignited  to  GeG2.  The  procedure  in 
presence  of  a  no.  of  other  metals  is  described.  In 
the  second  method,  the  ppt.  has  the  formula 
(C19H22ON2)4H4[GeMo12O40],  B  2*385%  of  Ge.  40 
ml.  of  The  solution  containing  >4  mg.  of  Ge  are  treated 
with  NH4N03,  NH4  molybdate,  HN03,  and  2*5% 
cinchonine  in  0*25n-HN03.  The  mixture  is  kept  for 
2 — 4  hr.,  and  the  ppt.  is  collected,  washed  with 
with  NH4N03-HN03,  and  dried  at  160°.  E.  C.  S. 

Determination  of  vanadium  in  ferro chrome. 
I.  Wada  and  R.  Isirn  (Bull.  Inst.  PhysY  Chem.  Res. 
Japan,  1938,  17,  434 — 444). — Difficulty  in  the  deter¬ 
mination  of  V  in  Ee-Cr  alloys  by  the  EeS04  method 
is  overcome  by  first  converting  the  Cr  into  a  sol.  Cr 
salt  and  extracting  the  latter  with  Et20.  J.  A.  D, 

2:3: 7-Trihydroxy-9-methyl-6-fluorone,  a 
micro-qualitative  reagent  for  antimony.  P. 
Wenger,  R.  Duckert,  and  C,  P,  Blancpain  (Mikro¬ 
chim.  Acta,  1938,  3,  13—20;  cf.  A.,  1938,  I,  46).— 
Limits  of  identification  are  0*2, 0*5,  and  0*8  jzg.  on  spot- 
plate,  gelatin  paper,  and  filter-paper,  respectively. 

L.  S.  T. 

Gold  bromide  as  redox  indicator  in  the  bromo- 
metric  determination  of  antimonite  ions.  L. 
Szebeixedy  and  W.  Madis  (Mikrochim.  Acta,  1938, 
3,  1 — 3). — NaAuBr2  and  NaAuBr4  act  ag  reversible- 


X,  XI 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


417 


redox  indicators  for  the  macro-  or  micro -determin¬ 
ation  of  Sb"*  by  titration  with  KBr03  in  presence  of 
cone.  HC1  and  KBr.  On  the  macro-scale  an  accuracy 
equiv.  to  i0-01  c.c.  of  0’lN-KBrO3  can  be  attained. 
The  results  agree  with  potcntiometric  determinations. 
Details  of  procedure  for  micro -determinations  are 
given.  L.  S.  T. 

Volumetric  determination  of  bismuth  as  bis¬ 
muth  hydrogen  iodide  oxine.  I.  M.  Kolthoff 
and  F.  S.  Griffith  (Mikroehim.  Acta,  1938,  3,  46 — 
51). — A  crit.  investigation  of  the  determination  of  Bi 
as  C9H7ON*HBiI1  by  Berg  and  Wurm’s  method  (A., 
1927,  847),  which  is  found  to  give  low  (1%)  results. 
In  the  modified  method  recommended  the  excess  of 
P  is  determined  by  Andrews’  ICl  method  after  pptn. 
and  removal  of  the  Bi  compound.  The  final  concn.  of 
H^SC^  or  HN03  after  pptn.  can  be  Ik  without  affecting 
the  results,  but  with  a  chloride  concn.  >O08n  low 
results  are  obtained.  For  macro-amounts  of  Bi  the 
accuracy  of  the  method  described  is  ~  ±0-3%,  and 
for  amounts  of  ~  0*25  mg.  the  indirect  method  given 
is  accurate  to  approx.  ±5%  (cf.  A.,  1936,  180). 

L.  S.  T. 

Gravimetric  determination  of  bismuth  with 
picric  acid.  H.  Etienne  (Bull.  Soc.  chim.  Belg., 
1938,  47,  287 — 303). — Bi  can  be  separated  from  Pb 
by  rendering  its  solution  slightly  acid  with  HN03, 
adding  excess  of  picric  acid,  and  neutralising  to  Me- 
orange  with  (NH4)2C03.  The  Bi  is  pptd.  as 
Bi(0H)2*0*C6H2(N02)3  (I),  which  is  washed  with  dil. 
aq.  picric  acid  (0-5  g.  per  1.).  In  presence  of  large 
quantities  of  Pb  a  double  pptn.  is  necessary.  If  the 
Bi203  content  is  >0*01  g.,  (I)  is  converted  into 
Bi2(C03)3  by  boiling  with  excess  of  aq.  (NH4)2C03. 
The  Bi2(C03)3  or  (I)  is  dissolved  in  HN03,  the  solution 
evaporated,  and  the  residue  ignited  and  weighed  as 
Bi203.  The  separation  is  unaffected  by  the  presence 
of  Cu  and  Cd,  but  is  influenced  by  Fe,  H3P04,  and 
H3As04.  In  the  case  of  a  complex  mixture,  Bi  is 
separated  with  the  other  metals  of  its  group  by  H2S 
and  Na^,  the  sulphides  are  extracted  with  HC1,  and 
then  converted  into  nitrates  before  treatment  with 
picric  acid.  J.  W.  S. 

Quantitative  separation  of  niobium  and  titan¬ 
ium.  Y.  S.  Bikova  (Compt.  rend.  Acad.  Sei. 
U.R.S.S.,  1938,  18,  655 — 657), — Where  Ta-Nb  separ¬ 
ation  is  not  to  follow,  a  modification  of  Schoeller’s 
KgSoO^tannin  method  (A.,  1937,  1,  99)  is  suitable  for 
low  [Nb],  For  large  amounts,  preliminary  pptn. 
of  most  of  the  Nb  almost  free  from  Ti  is  effected  by 
addition  of  H3B03  to  an  acid  (HC1)  tannin  solution  of 
the  fluorides.  Detailed  procedure  and  results  show 
this  combination  to  be  simpler  than  the  oxalate- 
salicylate  method  and  of  equal  accuracy.  I.  McA, 

Microchemical  detection  of  gold  without 
reagents.  C,  Duval  and  P.  Fatjconnier  (Mikro¬ 
ehim.  Acta,  1938,  3,  30 — 32). — The  solution  of  Au 
salt  is  evaporated  in  a  capillary  (glass  or  Pyrex)  and 
the  residue  is  heated  so  as  to  embed  it  in 
molten  glass.  The  Au  spangle  formed  becomes  visible 
through  the  magnifying  effect  of  the  glass.  The 
limit  of  identification  is  1  gg.  in  0-05  c.c.  With 
Smaller  amounts  of  Au  down  to  0*05  jjtg.  per  0*05  c.c.  a 
pink  thread  is  formed.  -  The  test  is  independent  of  the 


acidity  of  the  original  solution.  Cu  is  the  only  metal 
likely  to  interfere  and  this  can  be  overcome  by  dilution. 
The  method  can  be  applied  to  the  detection  of  Au  in 
Au-Cu  alloys,  in  photographic  toning  solutions,  etc. 

L.  S.  T. 

Micro-titration  of  platinum  in  cupellation 
beads. — See  B.,  1938,  799. 

Thermal  constants  at  high  temperatures. 
I,  Dilatometer  for  measurement  of  linear 
expansion  coefficients.  P.  G.  Strelkov  (Physikal. 
Z.  Sovictunion,  1937,  12,  23 — 34). — A  quartz  dilato¬ 
meter,  comprising  an  Abbe-Zeiss  thickness  meter, 
has  been  constructed  for  measurement  of  linear 
expansion  coeffs.  The  oven  is  maintained  const,  to 
0*01°  and  the  temp,  is  measured  to  within  0*2°. 
Sources  of  error,  such  as  expansion  of  the  measuring 
instrument,  are  eliminated  by  null-point  measure¬ 
ments.  J.  A.  D. 

Semi-micro  sublimation  apparatus.  C.  M. 
Marberg  (J.  Amer.  Chem.  Soc.,  193S,  60,  1509 — 
1510). — Apparatus  and  technique  arc  described. 

E.  S.  H. 

Combustion  calorimeters.  S.  W.  Lipin  (Z. 
Instrumkdc.,  1938,  58,  193 — 207). — Four  different 
types  of  combustion  calorimeter  have  been  examined 
experimentally  and  the  advantages  and  defects  of 
each  are  critically  reviewed.  W.  R.  A. 

Control  of  humidity  and  construction  of  a 
constant-temperature  and  humidity  cabinet  for 
laboratory  use.  F.  E.  Humphreys  (J.  Soo. 
Leather  Trades’  Chem.,  1938,  22,  224— 232).— A 
cabinet  capable  of  maintaining  const,  conditions  of 
temp,  and  R.H.  is  described.  Temp,  is  controlled 
by  means  of  two  Hg— PhMe  regulators  (one  to  operate 
the  heating  lamps  and  the  other  to  control  a  supply 
of  cooling  HoO),  and  the  humidifier  by  means  of  a 
strip  of  gold-beater’s  skin.  D.  P. 

High-temperature  vacuum  furnace  for  spectro¬ 
scopic  work.  K.  R.  More  (Rev.  Sci.  Instr.  1938, 
9,  jog — 200). — The  furnace  described,  designed  to 
attain  2000°  or  higher  with  moderate  power  consump¬ 
tion,  employs  a  W  coil  heating  element  and  works 
with  2  5  kw.  N.  M.  B. 

Rotary  quartz  compensator  with  large  measur¬ 
ing  range  at  high  accuracy.  A.  Ehringhaus 
(Z.  Krist.,  1938,  98,  394—406;  cf.  ibid.,  1931,  76, 
315). — Scope  and  performance  of  this  microscope 
accessory  comprising  two  suitably  cut  and  oriented 
plates  of  equal  thickness  are  compared  with  those  of 
the  Babinet  wedge.  ’  I.  McA. 

Mechanical  registration  of  the  values  meas¬ 
ured  by  a  polarisation  spectro-photometer. 

L.  Honty  (Z.,  Instrumkdc.,  1938,  58,  212 — 213). 

W.  R.  A. 

Recording  photo-electric  spectro radiometer, 
V.  M.  Albers  and  H.  V.  Knorr  (J.  Opt.  Soc.  Amer., 
1938,  28,  121— 123).— The  instrument  is  designed  for 
absorption  measurements  in  the  visible  and  near 
infra-red  regions ;  it  consists  of  a  quartz  mono- 
ehromator,  photo-cell,  amplifier,  and  recorder. 

A.  J.  E.  W. 

Transmission  factor  of  a  spectroradiometer. 
K.  K.  Kay  and  H.  M.  Barrett  (J.  Opt.  Soc.  Amer., 
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1937,  27,  65 — 68). — In  using  a  spcctroradiometer  to 
evaluate  the  radiant  flux  of  an  energy  source  in  abs. 
units  a  spectral  and  a  transmission  correction  factor 
must  be  employed.  A  simple  method  of  determining 
the  latter  by  means  of  measurements  at  various 
distances  is  described.  N.  M.  B. 

Polarisation  phenomenon  in  the  Hilger  Ex 
quartz  spectrograph.  J.  W.  Ellis  and  J.  Kaplan 
(J.  Opt.  Soc.  Amer.,  1937,  27,  94;  cf.  A.,  1936,  1084). 
— An  explanation  of  an  anomaly  in  the  observed 
intensity  max.  and  min.  is  given.  N.  M.  B. 

Determination  of  the  m.p.  of  porphyrins 
and  other  darkly-coloured  substances  with  the 
use  of  polarised  light.  C.  Rimington  and  P. 
Symons  (Mikrochim.  Acta,  1938,  3,  4 — 6). — The  use 
of  polarised  light  with  an  analysing  eye-piece  is 
advantageous  in  determining  the  m.p.  of  porphyrins 
with  the  Koflcr  apparatus.  L.  S.  T. 

Limits  of  volumetric  analysis.  Use  of  a  new 
micro-titration  apparatus.  M.  Ott  (Z.  anal. 
Chem.,  1938,  113,  81 — S3). — The  apparatus  employs 
a  colour  comparator,  fitted  with  a  series  of  light 
filters  to  facilitate  accurate  observation  of  the  end¬ 
point.  The  solution  is  stirred  automatically,  whilst  to 
accelerate  replacement  of  the  solution  without 
disturbing  the  stirrer  the  titration  cell  is  fitted  with 
a  small  siphon.  The  apparatus  can  also  be  used  for 
pn  measurements  and  for  determination  of  vitamins. 

J.  W.  S. 

Volume  formula  for  calculating  pn  when  using 
a  simple  colorimeter  wedge.  K,  Keller  (Z. 
anal.  Chem.,  1938, 113,  8 — 21). — A  formula  is  deduced 
for  calculating  the  depth  of  colour  of  a  solution 
examined  in  a  Hellige  wedge  colorimeter,  and  is 
applied  to  study  of  the vals.  of  C0o-HC03'  solutions. 

J.  W.  S. 

Chromaticity  limitations  of  the  best  physically 
realisable  three-filter  photo-electric  colorimeter. 
J.  A,  VAN  DEN  Aicker  (J.  Opt.  Soc.  Amer.,  1937,  27, 
401 — 407).— The  best  physically  realisable  three- 
filter  photo-electric  colorimeter  suffers  from  funda¬ 
mental  chromaticity  limitations.  Its  use  as  a  colour 
comparator  is  discussed.  F.  J.  L. 

Submarine  photometer  for  studying  the  dis¬ 
tribution  of  daylight  in  the  sea.  C.  L.  Utterback 
and  P.  M.  Higgs  (J.  Opt.  Soc.  Amer.,  1938,  28,  100 — 
102). — The  instrument  described  is  suitable  for  rapid 
measurements  of  both  transmitted  and  scattered  light 
in  narrow  spectral  bands.  A.  J.  E.  W. 

Design  of  monochromatic  filters  for  the  type 
H-3  mercury  lamp.  E.  M.  Staats  (J.  Opt. 
Soc.  Amer.,  1938,  28,  112 — 120), — Full  details  are 
given  for  the  design  of  double  glass  filters  for  isolating 
the  Hg  radiations  at  365,  405,  436,  546,  578.  and 
1014  mg.  A.  J.  E.  W. 

Light  sources  for  visible  and  ultra-violet. 
J.  G.  Winans  (Rev.  Sci.  Instr.,  1938,  9,  203). — The 
two  sources  described  are  an  evacuated  quartz  tube 
with  external  electrodes,  heated  with  a  Bunsen  burner, 
and  containing  1  c.c.  of  Hg,  and  a  modified  85- watt 
Hg  lamp.  N.  M.  B. 


Comparison  of  X-ray  photographs  taken  with 
X  and  Y  built-up  films.  S.  Bernstein  (J.  Amer. 
Chem.  Soc.,  1938,  60,  1511). — The  X-ray  photographs 
are  independent  of  the  contact  potentials  of  the  films 
(cf.  A.,  1938,  I,  76).  E.  S.  H. 

Qualitative  and  quantitative  study  of  radiation 
sources  and  photographic  emulsions  in  the 
ultra-violet  region.  P.  Gesteatj  (Compt.  rend., 
1938,  206,  1630 — 1631). — The  incident  light  intensity 
from  a  source  i3  varied  by  a  system  of  polarising 
prisms,  one  of  which  is  rotated  simultaneously  with 
the  traverse  of  a  photographic  plate  registering  the 
incident  light.  The  thresholds  of  two  emulsions,  or 
the  intensities  of  two  light  sources,  may  be  com¬ 
pared  by  measuring  the  lengths  of  the  blackened 
tracks  obtained  in  each  case.  A.  J.  E.  W. 

Simple  glass  electrode  of  small  capacity. 
J.  B.  Pettigrew  and  G.  M.  Wishart  (Biochem.  J., 
1938,  32,  1075 — 1077). — The  capillary  glass  electrode 
described  holds  about  0-2  ml.,  has  a  resistance  of 
10 — 50  MO,  and  gives  readings  stable  to  within 
0-2  mv.  W.  0.  K. 

Submerged  electrode  apparatus  for  spectro¬ 
scopic  analysis.  F.  Todd  (J.  Chem.  Educ.,  1938, 
15,  241 — 242). — In  the  electrode  described  Pt  wire 
electrodes  are  placed  in  a  solution  or  suspension  of 
the  substance  under  test.  The  electrodes  are  con¬ 
nected  to  an  ordinary  110-v.,  60-cvcle  a.c.  The  31 
elements  tabulated  give  satisfactory  lines  for  a  visual 
qual.  analysis,  which  can  be  carried  out  in  5 — 35 
min.  Limits  of  detection  vary  from  0*009  mg.  per 
c.c.  with  Na  to  5  mg,  per  c.c.  with  K.  Al,  As,  B,  C, 
Cs,  Mo,  P,  Rb,  S,  Sb,  Se,  Ti,  To,  U,  V,  and  W  do  not 
give  suitable  lines  with  this-electrode.  L.  S.  T. 

Detector  properties  of  the  compounds  contained 
as  inclusions  in  steel.  J.  Czochralski  and  W. 
Szntjk  (Wiadom.  Inst.  Met.,  1936,  3,  3 — 4;  Chem. 
Zentr.,  1936,  ii,  1979). — The  radiomicroscope  shows  a 
weak  detector  action  of  the  Fe  and  Fe  Mn  silicates, 
but  not  the  Mn  silicates,  occurring  as  inclusions  in 
steel.  The  effect  is  not  suitable,  at  present,  for  the 
identification  of  the  silicates  in  steel.  L,  S.  T. 

Use  of  alternating  current  mains  in  electro¬ 
lytic  analysis.  A.  J.  Lindsey  (Analyst,  1938, 
63,  425 — 426). — A  means  of  obtaining  d.c.  sufficiently 
free  from  ripple  for  quant,  deposition  and  separation 
of  metals  is  described.  E.  C.  S. 

Continuous  electron  counter.  0.  Zeiller  (Z. 
Instrumkde.,  1938,  58,  207 — 209). — Apparatus  is 
described.  W.  R.  A. 

Accidental  coincidences  in  counter  circuits, 
C.  Eckart  and  F.  R.  Shonka  (Physical  Rev.,  1938, 
[ii],  53,  752 — 756).— Statistical  considerations  are 
examined  in  relation  to  counter  circuits.  N.  M.  B. 

Electron  multiplier  as  an  electron-counting 
device.  Z.  Bay  (Nature,  1938, 141, 1011 ;  cf.  A.,  1938, 
I,  216). — An  electron-counting  device  based  on  the 
secondary  emission  principle  has  been  constructed. 
The  use  of  liquid  air  to  suppress  thermal  emission  is 
unnecessary  when  thin  layers  of  BaO  on  a  Ni  base  are 
used  as  multiplying  electrodes.  With  a  ten-stage 
multiplier  a  multiplication  of  10 1  is  attained.  The 
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device  can  be  used  for  counting  y-rays  and  has  a 
resolving  power  that  of  gas-filled  counters. 

L.  S.  T. 

Anomalous  diminution  of  sparking  electrodes. 

M.  Masima  (Bull.  Inst.  Phys.  Chem.  Res.  Japan, 
1938,  17,  404 — 409). — Oil  vapour  causes  anomalous 
diminution  of  Pt-Ir  and  Ag  electrodes  during  discharge 
at  const,  current  intensity.  J.  A.  D. 

Photo-electric  current-limiting  device  for  in¬ 
sulation  measurements.  E.  B.  Baker  and  H.  A. 
Boltz  (Rev.  Sci,  Instr.,  1938,  9,  196 — 198;  cf.  A., 
.1936,  305). — The  use  of  a  saturated  diode  to  limit  the 
current  flowing  through  the  sample,  in  the  event  of 
electrical  breakdown,  in  the  measurement  of  small 
currents  at  high  direct  potentials  (conductivity  of 
liquid  insulators)  has  the  disadvantage,  when  used  in 
series,  of  taking  a  considerable  potential  drop  across 
it  during  measurements.  This  is  obviated  bv  the 
substitution  of  the  specially  designed  photo-electric 
cell  described.  N.  M.  B. 

Potentiometric  measurement  of  extremely 
small  voltages.  I.  Amdur  and  H.  Pearlman 
(Rev.  Sci.  Instr.,  1938,  9,  194 — 195). — The  apparatus 
described,  a  combination  of  familiar  principles,  is 
constructed  to  measure  d.c.  e.m.f.  <20  gv.  accurate 
to  10-9  v.  N.  M.  B. 

Characteristics  of  a  strong  ion  source.  G. 
Timoshenko  (Rev.  Sci.  Instr.,  1938,  9,  187 — 194). — 
The  construction  and  operating  characteristics  of  an 
ion  source  of  the  capillary  arc  type  are  described. 
The  source  yields  0*4  g-amp.  of  singly  charged  A 
ions,  and  the  beam  can  be  focussed  at  ion-accelerating 
voltages  of  1000 — 6000  v.  The  source  has  been  used 
in  studying  the  controlled  sputtering  of  metals  bom¬ 
barded  by  A  ions,  and  the  accompanying  secondary 
electron  emission.  N.  M.  B. 

Device  of  the  automatic  regulation  of  a  current 
in  a  Shearer  X-ray  tube.  H.  Le  Caine  (Canad. 
J.  Res.,  1938,  16,  A,  100 — 104). — The  circuit  and 
mechanism  described  control  the  leak  automatically 
so  as  to  maintain  a  steady  current,  switch  off  the 
high-tension,  and  close  the  leak  valve  when  the  pres¬ 
sure  rises  excessively,  and  restart  the  tube  when  the 
vac.  is  restored.  The  tube  current  can  be  adjusted 
within  very  narrow  limits.  T.  H.  G. 

Use  of  intense  and  extensive  magnetic  fields 
in  recent  researches.  A  Cotton  (Nuovo  Cirn., 
1938,  15,  23 — 30). — The  construction  of  a  large  elec¬ 
tromagnet  giving  fields  up  to  18,000  gauss  is  described. 

0.  J.  W. 

Magnetic  field  corrections  in  the  cyclotron. 
M.  E.  Rose  (Physical  Rev.,  1938,  [ii],  53,  715 — 719; 
cf.  A.,  1938,  I,  222). — To  obtain  the  essential  homo¬ 
geneity  of  the  magnetic  field  so  that  the  ions  in  the 
cyclotron  may  attain  high  energies,  the  correction  for 
the  decrease  in  the  field  near  the  edge  of  the  pole 
pieces  is  effected  by  the  insertion  of  “  shims.”  A 
method  of  determining  the  dimensions  of  any  shape 
of  shims  is  given,  and  vals.  are  found  for  shims  in 
the  form  of  a  ring  of  rectangular  cross-section  placed 
at  the  edge  of  the  cyclotron  chamber.  N.  M.  B. 


Laboratory  magnetic  separator. — See  B.,  1938> 
807. 

Weight  burettes  and  their  use.  Reversible 
titrations.  F.  L.  Hahn  (Mikrochim.  Acta,  1938, 
3,  7 — 12). — Three  types  of  wt.  burette  are  described. 
Increased  accuracy  can  be  attained  by  first  titrating 
a  sample  in  the  usual  way,  then  adding  an  excess  of 
the  reagent,  and  back  titrating  with  a  solution  of  the 
substance  under  test.  The  average  of  such  a  scries 
is  free  from  the  error  inherent  in  titrations  carried  out 
always  in  the  same  direction.  L.  S.  T. 

Metal  vacuum  desiccator  with  a  glass  cover. 
S.  Orli6  (Arh.  Hemiju,  1938, 12,  22 — 25).  R.  T. 

Metal  evaporators.  II.  B.  De  Vore  (Rev.  Sci. 
Instr.,  1938,  9,  202). — For  evaporation  ofOT — 1  g.  of 
metal,  and  to  prevent  the  formation  of  alloys  with  the 
W  coil,  the  W  is  insulated  with  A1203  sprayed  as  a 
suspension  in  a  cellulose  nitrate  binder  and  fired 
at  1700°.  In  the  case  of  <0*1  g.  of  metal,  Ag  is 
first  electroplated,  clamped,  or  wrapped  around  a 
Ni  tube  coaxial  with  the  W  wire;  Sn  and  A1  are 
allowed  to  form  beads  between  a  Mo  coil  and  the 
insulated  W  filament.  Ni  can  be  evaporated  similarly, 
or  by  enclosing  the  entire  heater  in  a  Ni  tube. 

N.  M.  B. 

Glass  capillaries  with  a  rectangular  cross- 
section.  H.  W.  Leighton  and  N.  D.  Smith  (Rev. 
Sci.  Instr.,  1938,  9,  201 — 202). — Two  methods  of 
preparing  the  capillaries  by  pressing  the  heated  tube 
between  graphite  blocks  with  lateral  restriction  by 
means  of  steel  spacers,  and  by  pressing  in  a  rect¬ 
angular  groove  milled  in  a  graphite  plate,  are 
described.  N.  M.  B. 

.  i 

Adjustable  leak  valve.  W.  L.  Edwards  and 
L.  R.  Maxwell  (Rev.  Sci.  Instr.,  1938,  9,  201). — 
The  improved  needle  valve  described  operates 
axially  without  rotation,  and  can  accurately  control 
a  small  gas  flow  in  either  direction.  N.  M.  B. 

Measurement  of  the  flow  of  gases.  New 
anemometer.  F.  Rohner  (Helv.  Chim.  Acta, 
193S,  21,  817 — 820). — In  the  instrument  described 
the  usual  capillary  constriction  serving  to  convey  the 
gas  stream  is  replaced  by  a  U-shaped  capillary  tube 
passing  through  the  Hg  of  a  manometer  inserted  in 
series  in  the  gas  line,  the  ends  of  the  capillary  tube 
being  open  to  the  gas.  J.  W.  S. 

Determination  of  diffusion  coefficients  of  gases 
in  liquids.  A.  Ringbom  (Z.  anorg.  Chem.,  1938, 
238,  94 — 102). — Apparatus  and  procedure  are  de¬ 
scribed  and  data  for  C02  in  H20  at  25 — 40°  recorded. 
The  vals.  vary  with  vj  and  temp,  of  the  H20  approx, 
according  to  the  Stokes-Einstein  law.  E.  S.  H. 

Precision  densimetry.  B.  Pesce  (Gazzetta, 
1938,  68,  230 — 240). — Methods  of  measuring  d  by 
means  of  a  pyknometer  and  a  float,  which  give  an 
accuracy  of  ±1  and  0*1  g£.  respectively,  are  described  . 

O.  J.  W. 

Viscosimetry. — See  B.,  1938,  743. 
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Geochemistry. 


Distribution  of  the  constituent  gases  and  their 
pressures  in  the  upper  atmosphere.  S.  K.  Mitra 
and  H.  Rakshit  (Indian  J.  Physics,  1938,  12,  47 — 
62). — If  the  upper  atm.  consists  of  N2  and  0  then  the 
region  above  250  km.  will  consist  largely  of  0  atoms. 
This  does  not  agree  with  observations  on  high  altitude 
auroral  spectra,  which  show  a  greater  intensity  of  the 
negative  bands  of  N.  Since  the*  ionisation  of  the  F 
region  of  the  ionosphere  persists  all  night  it  may  be 
that  the  constituents  of  the  upper  atm.  are 
N2  and  02.  T.  H.  G. 

Theory  of  molecular  dissociation  and  funda¬ 
mental  mechanisms  in  the  upper  atmosphere. 
R.  C.  Majumdar  (Indian  J.  Physics,  1938,  12,  75 — 
86). — A  formula  giving  the  degree  of  mol.  dissoci¬ 
ation  under  the  influence  of  solar  ultra-violet  light  is 
deduced.  02  mols.  in  the  air  are  completely  dis¬ 
sociated  at  a  height  of  167  km.  assuming  a  temp,  of 
300°  K.  and  a  mol.  wt.  corresponding  with  the  average 
mass  of  the  N2  mols.  The  constituents  and  the 
mechanism  of  the  fundamental  processes  in  the.  iono¬ 
sphere  are  discussed.  T.  H.  G. 

Nitrogen  and  argon  in  the  earth’s  crust. 
(Lord)  Rayleigh  (Nature,  1938,  141,  970;  cf.  A., 
1938,  I,  280). — Igneous  rocks  contain  approx.  3  X 
10“2  c.c.  of  N  per  g.,  most  of  which  is  chemically 
combined.  The  ratio  of  A  to  N  is  approx.  1*3  X 
10*3,  and  is  <  that  of  the  atm.  The  total  N  content 
of  the  rocks  is  that  of  the  atm.  L.  S.  T. 

Presence  of  krypton,  xenon,  and  other  noble 
gases  in  the  Tuscan  boraciferous  soffioni.  Geo¬ 
chemical  aspects  of  the  composition  of  soffioni. 
U.  Sborgi  (Mem.  R.  Accad.  Ital.,  1937,  8,  533 — 558). 
— The  pressure  of  Kr  and  of  Xc  in  the  natural  gases 
from  the  soffioni  has  been  confirmed.  The  concn. 
ratios  Kr  :  A  and  Xe  :  A  are  1*626  and  3*544  times 
the  corresponding  vals.  for  air.  The  composition  of 
the  f soffioni  gases  is  discussed  from  the  geochemical 
viewpoint.  O.  J.  W. 

Analysis  of  the  [mineral]  water  of  S.  Elena 
di  Chianciano  [Siena].  M.  T.  Guerritore  (An- 
nali  Chim.  Appl.,  1938,  28,  110 — 115). — Data  for  the 
chemical  constituents,  physico-chemical  properties, 
and  radioactivity  are  given.  F.  0.  H. 

Mineral  water  from  springs  in  Farfa  in  Sabina 
(Rieti).  M.  Talenti  (Annali  Chim.  Appl.,  1938,  28, 
174 — 1S7).— Chemical,  physico-chemical,  and  bio¬ 
logical  properties  are  recorded.  O.  J.  W. 

Radioactivity  of  the  thermal  waters,  gases, 
and  deposits  of  Yellowstone  National  Park.  H. 
Schltjndt  and  G.  F.  Breckenridge  (Bull.  Geol.  Soc. 
Amer.,  1938,  49,  525 — 538). — Apparatus  and  methods 
for  the  examination  of  gases,  waters,  and  solids  are 
described.  Data  for  the  radioactivity  of  the  gases, 
waters,  and  spring  deposits  and  rock  samples  are 
tabulated.  Similar  data  are  recorded  for  the  radio¬ 
activity  of  the  hot  springs  at  Thermopolis,  Wyoming, 
and  a  comparison  with  the  radioactivity  of  waters 
from  different  parts  of  the  world  is  made.  The  above 
vals.,  obtained  in  1936,  agree  with  those  obtained  in 


1906  (A.,  1911,  ii,  360).  No  correlation  between  radio¬ 
activity  and  the  surface  temp,  of  a  spring  or  its 
has  been  found.  Although  the  radioactivity  is  low 
the  amount  for  a  long  period  of  time  is  large.  33*9  g. 
of  Ra  equiv.,  mainly  as  Rn,  are  calc,  to  be  discharged 
by  Hot  River  during  one  year.  The  calc,  amount 
of  Ra  discharged  is  approx.  90  mg.  L.  S.  T. 

Medical  hydromineralogy  of  Angola.  A.  de 
Aguiar  (Rev.  Chim.  pura  appl.,  1934,  [iii],  9,  1 — 9; 
Chem.  Zentr.,  1936,  ii,  1989). — Analyses  and  evalu¬ 
ation  of  two  waters,  from  Balombo  and  Botera,  have 
been  made.  One  is  a  thermal  H20  (50°)  of  small 
salt  content,  and  the  other,  an  alkaline  mineral  H20 
with  3*2245  g.  of  residue  per  1.  L.  S.  T. 

Study  of  suspended  sediments  in  estuaries 
and  rivers.  L.  Glangeaud  (Compt.  rend.,  1938, 
206,  1667 — 1669). — An  apparatus  for  collecting  sus¬ 
pended  matter  from  200-1.  samples  of  H20  is  described. 

A.  J.  E.  W. 

The  Kaalijarv  meteorite  from  the  Estonian 
craters.  L.  J.  Spencer  (Min.  Mag.,  1938,  25, 
75 — 80). — The  crater-lake  on  the  island  of  Oesel  has 
often  been  described  since  1827  and  many  views  have 
been  expressed  as  to  its  mode  of  origin.  The  finding 
in  1937  of  small  rusted  fragments  of  meteoritic  Ni-Fe 
in  two  of  the  smaller  associated  craters  now  definitely 
proves  that  they  are  explosion  craters  formed  when 
large  meteorites  fell.  The  metal  shows  the  effects  of 
heating ;  micro-analysis  by  M.  H.  Hey  gave  Fe  91*50, 
Ni  8*32%.  One  piece  shows  enclosed  blebs  of 
schreibersite  surrounded  by  graphite.  A  large  mass 
of  metal  found  in  the  vicinity  is  artificial  grey  cast  Fe 
with  flakes  of  graphite.  L.  J.  S. 

Australites  :  a  unique  shower  of  glass  meteor¬ 
ites.  C.  Fenner  (Brit.  Assoc.,  1937;  Min.  Mag., 
1938,  25,  82 — 85). — A  review  is  given  of  the  different 
types  of  tektitcs  and  of  the  several  theories  of  their 
origin.  The  similarity  of  type  and  the  wide  dis¬ 
tribution  of  australites  suggest  a  cosmic  origin. 
Australites  contain  Si02  about  70,  AJUO3  13,  FeO  + 
Fe203  6,  MgO  2,  CaO  3,  ILjO  +  Na20  4%,  and  traces 
of  Mn,  Ti,  Ni,  and  Co ;  0  2*3 — 2*5.  L.  J.  S. 

Number  of  mineral  species.  A.  E.  Fersman 
(Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938,  19,  269 — 
272). — The  no.  of  mineral  species,  within  the  accessible 
portion  of  the  earth’s  crust,  is  >3000.  This  is 
small  compared  with  the  no.  of  animal  or  vegetable 
species.  The  no.  of  mineral  species  in  different 
geochemical  systems  depends  on  the  thermodynamic 
character  of  the  system  and  on  the  lattice  energy 
levels  of  the  species.  W.  R.  A. 

Geochemical  distribution  laws  of  the  elements . 
EX.  Quantity  ratios  of  the  elements  and  the 
atomic  species.  V.  M.  Goldschmidt  (Norske 
Vidensk.-Akad.  Oslo,  I,  Mat.-Naturv.  IQ.,  1937, 
148  pp.). — The  distribution  of  the  elements  in  the 
earth’s  crust,  in  meteorites,  and  in  the  atm.  of  the 
sun,  stars,  etc.  is  discussed.  Data  for  the  individual 
elements  are  given  and  geochemical  conclusions 
reached  from  these  data  are  discussed.  L.  S.  T. 
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Monothermite.  D.  S.  Beliankin  (Compt.  rend. 
Acad.  Sci.  U.R.S.S.,  1938,  18,  673— 676).— This 
constituent  of  Chassov-Jar  and  other  Soviet  clays 
is  characterised  by  crystallo-optical  data,  chemical 
analysis,  and  dehydration-temp,  curve.  Its  air-dried 
composition  is  (0*2MO,Al2O3,3SiO2,l*5H2O),0*5H2O, 
with  dehydration  stages  at  0 — 100°,  400 — 500°, 
respectively.  Compared  with  normal  kaolin,  the 
absence  of  exothermic  behaviour  at  ~900°  is  ascribed 
to  the  function  of  the  considerable  K20  content. 

I.  Me  A. 

First  nepheline  syenite  in  Transcaucasia. 
D.  S.  Beliankin,  Y.  P.  Petrov,  and  R.  P.  Petrov 
(Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938,  19,  73 — 
76), — The  rocks  are  described  and  compositions  as 
shown  by  chemical  analysis  are  tabulated. 

N.  M.  B. 

New  localities  of  torbernite,  autunite,  and 
uraninite.  S.  Hata  and  T.  Iimori  (Bull.  Inst.  Phys. 
Chem.  Res.  Japan,  1938,  17,  355 — 358). — Mineral- 
ogical  features  and  chemical  analyses  are  recorded  for 
Specimens  from  Okuma  and  Ohari,  Japan. 

1.  Me  A. 

Fergus onite  from  a  new  locality.  S.  Iimori  and 
S.  Hata  (Sci.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo, 
1938,  34,  504 — 507). — At  Iisaka,  Japan,  the  mineral, 
unusually  rich  in  Ta,  occurs  in  prismatic  crystals  of 
p  6*77,  in  a  felspar  matrix.  Typical  forms  are  listed. 
A  chemical  analysis  confirms  the  formula 
R203,(Nb,Ta)206.  I.  Me  A. 

Crystalline  form  of  acmite.  G.  CesAro  and  J. 
M£lon  (Bull.  Acad.  roy.  Belg.,  1938,  [v],  24,  180 — 
212;  cf.  A.,  1937,  I,  484). — A  detailed  analysis  of 
external  morphology  from  goniometric  data  of  the 
authors  and  others  is  given.  I.  McA. 

Fluorescence  and  phosphorescence  phenomena 
in  aragonitic  calcites  from  Corund  (Rumania). 
S.  von  Guszczynski  and  E.  Stoicovici  (Z.  Krist., 
1938,  98,  344—350;  cf.  ibid.,  1934,  88,  260).— The 
colour  and  intensity  of  the  fluorescence  and  phos¬ 
phorescence  caused  by  separate  exposure  to  ultra¬ 
violet  and  X-rays  have  been  determined  for  88  vari¬ 
coloured  specimens  from  H20- deposited  veins  of 
ornamental  calcite  akin  to  Tecali  marble.  For 
ultra-violet  excitation,  intensities  fall  with  depth  of 
(specimen)  colour,  and  a  fleeting  (0-05 — 0*1  sec.)  red 
afterglow  occurs  with  white  specimens.  With  X-rays, 
intensities  and  duration  of  phosphorescence  are  smaller. 
The  effects  are  possibly  due  to  inclusions  of  rare  earths, 
but  not  to  aragonite  which  chemical  and  X-ray 
analyses  show  to  be  absent.  I.  McA. 

X-Ray  examination  of  olivenite,  Cu2(0H)As04. 
H.  Heritsch  (Z.  Krist.,  1938,  98,  351 — 353).— From 
rotation  and  powder  X-radiograms,  the  rhombic  cell 
contains  4  Cu2(0H)As04,  with  a  8*20,  b  8*62,  c  5*94  a.  ; 
Pcaie.  4*48.  Indexed  reflexions  are  listed.  The 
probable  space-group  (DJ*)  differs  from  that  of 
Cu2(0H)P04  (A.,  1936,  1483).  I.  McA. 

Migration  of  phosphoric  acid  during  the 
decalcification  of  calcareous  phosphates.  L. 
Cayeux  (Compt.  rend.,  193S,  206,  1229 — 1231). — 
Two  series  of  observations  on  the  Belemnitella  phos- 
phatic  minerals  (Paris  Basin)  lead  to  the  conclusion 


that,  in  addition  to  the  decalcification  of  the  phos¬ 
phates,  there  is  a  migration  of  H3P04  from  the 
decalcified  portions  to  the  residue.  J.  A.  D. 

State  of  crystallisation  and  thermomagnetic 
anomaly  of  lepidocrocite.  A.  Michel  and  (Mlle.) 
M.  Galussot  (Compt.  rend.,  1938,  206,  1252—1254; 
cf.  A.,  1935,  1063). — The  anomaly  in  the  magnetism- 
temp.  curves  of  lepidocrocite  is  dependent  on  the  size 
of  the  crystal  aggregates.  The  anomaly  is  greatest 
when  the  crystal  grains  are  largest  and  almost 
disappears  when  the  grains  are  very  fine.  J.  A.  D. 

Xenotime  and  zircon  from  Iisaka.  S.  Hata 
(Sci.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo,  1938, 
34,  619 — 622). — Xenotime  specimens  from  Iisaka 
contain  Yt  earths  51*82,  Si02  4*32,  and  P205  25*38%. 
Complete  analytical  results  are  given.  Zircon  speci-' 
mens  contain  Yt  earths  10*23,  (Zr,Hf)02  39*65, 
Si02  23*00,  and  P205  5*30%  as  chief  constituents. 
These  compositions  are  compared  with  those  of  previ¬ 
ous  specimens.  J.  A.  D. 

Isomorphous  substitutions  in  apatite.  I.  D. 
Borneman-Starinkevitsch  (Compt.  rend.  Acad. 
Sci.  U.R.S.S.,  1938,  19,  253— 255).— The  chemical 
formula  for  fluoapatite,  3Ca3(P04)2,CaF2  = 
2Ca503012F,  can  be  written  in  the  general  form 
A5J53X13.  To  include  recorded  isomorphous  sub¬ 
stitution  products  A  may  be  Ca,  Sr,  Ce,  Mn,  Na, 
K,  C ;  B,  P,  As,  V,  C,  Si,  S ;  and  X,  F,  Cl,  OH,  0. 
Two  new  compounds  are  reported  as  constituents 
of  Khibin  apatites,  viz.,  Ca4CeP2Si012F  and 
Ca3CeNaP3012F.  Analyses  are  given  for  Khibin 
apatites  from  two  beds,  francolite,  and  ellestedite; 
these  and  revised  data  on  a  pure  fluoapatite  are 
discussed.  W.  R.  A. 

Intergrowth  of  quartz  and  felspars  from  the 
pegmatite  veins  of  Karelia.  L.  A.  Kossoi  (Compt. 
rend.  Acad.  Sci.  U.R.S.S.,  1938,  19,  273—275).— 
During  certain  periods  of  vein  formation,  microcline 
and  quartz  can  grow  simultaneously.  The  ingrowths 
of  quartz  are  usually,  although  not  always,  oriented 
definitely  to  the  crystallographic  elements  of  micro¬ 
cline.  During  growth  the  quantities  of  components 
may  vary  until  all  the  microcline  disappears  and  a 
quartz  pocket  is  formed.  Intergrowths  of  quartz 
with  plagioclase  relics  from  quartz  pockets  are  acci¬ 
dental.  W.  R.  A. 

Analysis  of  a  single  crystal  of  cleveite  from 
Aust-Agder  [Norway].  R.  Bakken  and  E.  Gled- 
itsch  (Tids.  Kjemi,  1933,  18,  74 — 75). — Successive 
lavers  were  stripped  mechanically  from  the  crystal 
and  analysed.  The  U02  :  U03  and  Pb  :  (U  +  0*36Th) 
ratios  increased  continuously  towards  the  centre. 
The  crystal  was  13  X  108  years  old  and  took  25  X  10s 
years  to  form.  M.  H.  M.  A. 

Mineralogical  study  of  decolorising  earth, 
gumbrine,  from  Georgia,  U.S.S.R.  J.  de 
Lapparent  (Ann.  Off.  nat.  Comb,  liq.,  1937,  12, 
1159 — 11S2). — The  probable  constitution  of  the  earth 
is  Si02  22,  felsp_ar  2,  kaolinite  8,  montmorillonite 
61,  and  alkali,  Ti02,  and  H20  7%.  Its  properties 
are  discussed.  R.  B.  C. 
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Keilhauite,  a  guide  mineral  to  the  Sterling 
granite  gneiss  of  Rhode  Island.  J.  A.  Young, 
jun.  (Amer.  Min.,  1938,  23,  149 — 152). — Keilhauite* 
Si02  29-85,  Ti02  30-65,  A1203  7-32,  Fe203  6-17,  FeO 
none,  MnO  none,  MgO  none,  CaO  22*37,  I120  0-32, 
Yt203  +  Ce203  3*58,  total  100*26%  [analyst,  F.  A. 
Gonyer],  may  be  used  to  distinguish  Sterling  granite 
gneiss  from  other  granite  gneisses  of  similar  appear¬ 
ance.  There  appears  to  be  a  gradation  in  properties 
from  keilhauite  to  sphene.  X-Ray  powder  diagrams 
for  Rhode  Island  keilhauite  and  for  sphene  from 
Renfrew,  Canada,  show  identical  spacing  and  intensity. 

L.  S.  T. 

Sun-burning  of  recks.  J.  E.  Hibsch  (Z.  deut. 
geol.  Ges.,  1938,  90,  17 — 19). — A  criticism  (cf.  A., 
1936,  1087).  Sun-burning  has  been  observed  in 
'basalts  in  which  no  glassy  material  is  present,  and 
it  is  absent  in  certain  basalts  that  are  rich  in  glassy 
material.  An  alternative  explanation  is  provided 
by  the  unequal  weathering  of  the  layers  forming  a 
"  coagulation  ”  structure  in  rocks.  L.  S.  T. 

Pedocalic  tendencies  in  soils  of  southern  Eng¬ 
land.  F.  F.  Kay  (Nature,  1938,  141,  925—926).— 
The  occurrence  of  secondary  depositions  of  CaC03 
in  or  below  the  surface  soil  in  the  Upper  Greensand  and 
Calcareous  Grit  formations  of  Berkshire  is  described. 

L.  S.  T. 

Differentiation  of  the  Glen  More  Ring-dyke, 
Mull.  C.  Koomans  and  P.  H.  Kuexen  (Geol.  Mag., 
1938,  75,  145— 160).— New  chemical  analyses  and  the 
variation  diagram  are  given.  Deviations  of  the  latter 
from  the  Normal  Magma  Series  is  discussed. 

L.  S.  T. 

Diorites  and  associated  rocks  of  the  Glen  Tilt 
Complex,  Perthshire.  W.  A.  Deer  (Geol.  Mag., 
1938,  75,  174 — 184). — Descriptions  and  chemical 
analyses  of  a  biotite-granite,  a  muscovite-biotite 
granite,  four  intermediate  granite-diorite  hybrids, 
two  acid  hybrids,  and  a  quartz-diorite  are  given. 

L.  S.  T. 

Asthenolith  (melting  spot)  theory.  B.  Willis 
(Bull.  Geol.  Soc.  Amer.,  1938,  49,  603— 614).— An 
asthenolith  is  a  body  of  magma  locally  melted  at  anv 
time  in  any  solid  portion  of  the  earth.  Geologic  effects 
of  asthenolithic  activity  are  discussed.  L.  S.  T. 

Dating  Cretaceous-Eocene  tectonic  movements 
in  Big  Horn  Basin  by  heavy  minerals.  M.  H. 
Stow  (Bull.  Geol.  Soc.  Amer.,  193S,  49,  731—761).— 
Heavy  mineral  analyses  are  included.  L.  S.  T. 

Petrology  of  the  contact  breccias  of  the  Chelan 
batholith.  A.  C.  Waters  (Bull.  Geol.  Soc.  Amer., 
193S,  49,  763 — 794).— Seven  chemical  analyses  of 
Chelan  rocks  are  recorded.  L.  S.  T. 

Sylvine  with  uniformly  deposited  haematite. 

J.  Leoniiardt  and  R.  Tiemeyer  (Naturwiss.,  1938, 
26,  410 — 411). — The  occurrence  of  sylvine  with 
haematite  uniformly  deposited  on  it  in  the  Nieder- 
sachsen  pit  at  Wathlingcn  is  recorded  and  discussed. 

A.  JVM. 

Ultrahasic  rocks  of  E.  Transbaikalia.  I.  V. 
Luchizki  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938, 
19,  169 — 171). — Peridotite  from  a  serpenitic  dyke  on 
the  bank  of  the  Sredniaya  river  is  described  and  a 
chemical  analysis  recorded.  L.  S,  T. 


,  Average  chemical  composition  of  the  Cam¬ 
brian  basaltic  lavas  of  W.  Siberia.  Y.  K.  Monich 
(Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938,  19,  173 — 
175).— Chemical  analyses  are  recorded  and  compared 
with  those  of  related  world  types.  Certain  chemical 
peculiarities  are  pointed  out.  L.  S.  T. 

Origin  of  some  white  earths  from  the  Valle  del 

Nestore  (Umbria).  P.  Principi  (Atti  R.  Accad. 

Lincei,  1938,  [vi],  27,  113— 116).— The  deposits, 

which  have  Si02  13*21,  CaC03  S4-98,  Fe203  +  A1203 

1*42%,  MgCCL  traces,  pn  7*6,  arc  described. 
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Slovakian  infusorial  earth .  J.  Mate  J  ka  (Zpravy 
ceskoslov.  keram,  Spol.,  1935,  12,  14 — 39;  Chem. 
Zentr.,  1936,  ii,  1878). — The  properties  and  possible 
uses  of  infusorial  earth  from  Diibravica  (Si02  74*16, 
A1203  14*14,  Fo203  2*19,  loss  on  ignition  8*13%)  are 
described.  The  behaviour  of  the  earth  as  an  addition 
to  mortar  has  also  been  investigated.  L.  S.  T. 

Pre-Cambrian  mining  areas  in  northern  Aus¬ 
tralia.  E.  C.  Andrews  (Econ.  Geol.,  193S,  33, 
125 — 135). — Geological  structures  of  Tennant  Creek 
and  Claudie  River  Au  fields  are  described. 

L.  S.  T. 

Paragenesis  of  pyrrhotite.  R.  Blanchard 
(Econ,  Geol.,  1938,  33,  218— 225).— A  criticism  (cf. 
A.,  1937,  1, 270).  V  L.  S.  T. 

Origin  of  primary  lead  ores,  R.  G.  Wells 
(Econ.  Geol.,  1938,  33,  216 — 217). — A  crit.  discussion 
(cf.  A.,  1938,  I,  163,  283).  L.  S.  T. 

Bromyrite  from  Tombstone,  Arizona,  C.  A. 
Rasor  (Amer.  Min,,  1938,  23,  157— 159).— Modes  of 
occurrence  of  the  bromyrite,  Ag  56-7,  Br  38*9,  I  2*6, 
Cl  0*6,  total  98*8%,  are  described.  L.  S.  T. 


Presence  and  constitution  of  ferruginous  con¬ 
cretions  in  a  Mediterranean  soil.  P.  Boischot 
and  G.  Drotjinead  (Compt.  rend.,  1938,  206,  1577 — 
1579).- — A  soil  from  the  forest  of  Yalbonne  (Maritime 
Alps)  is  described,  and  the  occurrence  of  numerous 
small  balls  (0*4 — 3  mm.  diameter),  containing  con¬ 
siderably  more  Fe  and  Mn  and  less  A1203,  Ti02,  and 
SiCL  than  the  surrounding  clay,  is  discussed. 

A.  J.  E.  W. 

Changes  of  the  water-soluble  inorganic 
matters  of  mud  during  its  keeping  and  prepar¬ 
ation  for  analysis .  N.  Yeselovski  and  M.  Kon arev 
(Hydro-Chem.  Mat.,  1938,  10,  215— 238).— [S04"] 
and  [HC03']  of  the  mud  increase  with  time. 

J.  J.  B. 

Soils  in  regions  drained  by  [certain]  lakes  in  the 
basin  of  West  Manich.  I.  A.  Schulga  (Hydro- 
Chem.  Mat.,  193S,  10,  29 — 91). — The  mutual  relation¬ 
ship  between  rain-H20,  lake-H20,  and  soil  is  dis¬ 
cussed-  J.  J.  B. 

Determination  of  refractive  indices  of  vi  trains. 
T.  T.  Quirke  and  L.  C.  McCabe  (Bull.  Geol.  Soc. 
Amer.,  1938,  49,  669—681;  cf.  A.,  1933,  I,  284).— 
Yals.  of  n  for  various  samples  of  vitrain  have  been 
determined  with  an  accuracy  of  0*015  from  gonio- 
metric  measurements  of  the  angle  of  max.  polaris¬ 
ation  in  reflected  light.  In  banded  coals  n  indicates 
the  rank  of  the  coal,  and  itB  approx.  B.Th.U.  val.  on 
a  moist  mineral-matter-free  basis.  L.  S.  T. 
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Emission  bands  in  the  lsxS  system 

of  the  hydrogen  molecule.  C.  R.  Jefpesen 
(Physical  Rev.,  1038,  [ii],  54,  68— 71).— Previous 
results  (cf.  A.,  1933,  991)  arc  extended  with  the  help 
of  a  new  grating  spectrograph  to  obtain  the  band 
system  in  emission.  Data  and  analyses  for  10  bands 
from  the  first  three  vibrational  levels  of  the  excited 
state  are  tabulated;  rotational  and  vibrational 
consts.  are  derived.  N.  M.  B. 

Influence  of  noble  gases  on  the  intensity  of 
lines  of  hydrogen  and  deuterium  B aimer  series. 

V.  Tsciierniaev  (Compt.  rend.  AcacL  Sci.  U.R.S.S., 
1938, 19,  243 — 248). — The  intensities  of  the  principal 
lines  in  the  Balmcr  series  of  H2  and  D2  are  discussed  lor 
discharges  produced  in  61%  D20  vapour,  or  in  He, 
Ne,  or  A,  with  traces  of  HQ  or  D0  present  in  each  case. 

W.  R.  A. 

Kramers’  absorption  law  in  astrophysical 
problems.  T.  L.  Page  (Nature,  1938, 141,  1137). — 
Measurements  of  intensities  in  the  Balmcr  emission 
spectrum  due  to  recombining  protons  and  electrons  in 
gaseous  nebuhe  and  in  an  electrodeless  discharge 
tube  show  that  this  law  is  invalid  for  H2  and  should 
not  be  used  in  astrophysical  problems.  L.  S.  T. 

Intensity  relations  in  the  low-voltage  helium 
arc.  J.  J.  Heilemann  (Physical  Rev..  1938, 
[ii],  53,  977—983;  cf.  Razek,  A.,  1931,  S87).— The 
relative  intensity  of  He  spectrum  lines  was  measured 
under  various  conditions  of  excitation.  A  linear 
relation  was  found  between  arc  current  and  line 
intensity  for  a  series  of  voltages  between  the  excit¬ 
ation  potential  and  100  v.,  and  from  these  curves 
excitation  functions  are  found  for  currents  up  to 
30  a-amp.  Results  are  discussed  in  relation  to 
available  data.  N.  M,  B. 


New  nitrogen  line.  J.  Kaplan  (Nature,  1938, 

141,  1139). — Further  investigations  of  the  high 
pressure  N  afterglow  (A.,  1938,  I,  285)  indicate  that 
the  3471  line  increases  in  intensity  as  the  tube 
approaches  the  pure  N  stage.  The  line  is  closely 
related  to  the  Vegard-Kaplan  bands  in  its  variations 
of  intensit}'  with  pressure.  The  spectrum  reproduced 
is  a  good  laborator}r  reproduction  of  the  light  of  the 
night  sky.  The  results  indicate  that  the  Vegard- 
Kaplan  bands,  the  3471  line,  and  possibly  other 
radiations  in  the  light  of  the  night  sky  arc  emitted 
in  the  lower  regions  ( ?  50  km.)  of  the  higher  atm. 

Ij.  18 .  T. 

Enhancement  of  the  sodium  J)  lines  in  the 
twilight  sky  light.  R.  Bernard  (Nature,  1938, 

142,  164;  cf.  A.,  193S,  I,  335). — Concerning  priority. 

L.  S.  T.  " 

Altitude  of  the  atmospheric  layer  in  which 
(sodium)  I)  lines  are  emitted  and  the  origin 
of  sodium  in  this  layer.  G.  D&tardin  and  R. 
Bernard  (Compt.  rend.,  1938,  207,  81 — 83). — 
Computed  vals.  for  the  altitude  are  discussed  and 
reasons  are  given  for  accepting  a  val.  <60  km. 
The  contention  of  Cabannes  et  al,  (A.,  1938,  I, 
377)  that  the  Na  has  its  origin  in  meteors  is  criticised 
and  a  terrestrial  origin  is  favoured.  In  addition  to  the 
evaporation  of  terrestrial  H20,  Na  is  ejected  into  the 
atm.  during  volcanic  activity.  W.  R.  A. 

New  types  of  electric  arc.  I.  Arc  between 
glass  electrodes.  M.  Pierucci  and  L.  Barbanti- 
Silva  (Nuovo  Cim.,  1935,  12,  533 — 540;  Chem. 
Zentr.,  1936,  ii,  266). — A  steady  arc  may  be  obtained 
between  C  and  a  glass-capped  C  electrode.  It  is 
struck  by  heating  the  glass  and  displays  a  continuous 
spectrum  with  reversal  of  the  Na  D  and  the  Ca  4227  A. 
lines.  H.  J.  E. 


Possible  presence  of  metastable  atoms  of 
nitrogen  (2JP)  in  the  high  atmosphere.  R. 
Bernard  (Nature,  1938,  141,  1140). — The  spectrum 
of  diffuse  auroras  shows  an  intense  sharp  line  at 
3470*3  a.,  due  to  at.  N  (2P->-4£);  The  mechanism 
of  excitation  in  the  aurora  probably  includes  an 
electronic  bombardment  producing  the  permanent 
radiations  Of  the  spectrum,  and  an  afterglow'  giving 
rise  to  N  bands  A  X  and  to  the  3470  (N  I,  2P — 4S) 
radiation*  L.  S.  T. 

-  Identification  of  auroral  radiations.  J.  Kaplan 
(Physical  Rev.,  1938,  [ii],  54,  148).— The  difference 
between  the  A3£ — AlAS  spectra  of  solid  and  gaseous 
N2  is  emphasised  with  reference  to  erroneous  collected 
data  and  indentification^  published  by  Vegard. 
Comparative  data  are  tabulated.,.  .  N.  M.  B.  ' 


Spectrum  of  singly  ionised  tin.  Snu.  W.  W. 

McCormick  and  R.  A.  Sawyer  (Physical  Rev.,  1938, 
[ii],  54,  71— 75;  cf.  Lang,  A.,  i930,  651).— The 
Spectrum  of  Sn  rr,  excited  in  a  hollow-cathode 
discharge  in  He,  w'as  photographed  from  800  to 
10,000  a.  Full  data  including  about  70  new  lines  with 
classifications  are  tabulated,  28  new'  levels  are 
established,  and  previous  data  are  eorr.  .The  classific¬ 
ation  is  checked  by  series  relations,  Zeeman  patterns, 
and  by  comparison  writh  the  isoelectronic .  spectra 
In  I  and  Sb  rri.  The  ionisation  potential  of  Sn  ii  is 
118,017 ±3  cm,-1  .  ...  N.  M.  B. 

Absorption  of  gold  and  silver  in  the  ultra¬ 
violet  region.  D.  Coster,  S.  Hof,  G.  Rathenau, 
and  C.  F.  E.  Simons  (Physica,  1938,  5,  643 — 656).— 
Constructional  details  are  given  for  a  vac.  speetro- 
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graph  using  a  glass  grating  at  normal  ' incidence  at 
2  m.  radius.  Measured  vals.  of  the  absorption 
coeff.  of  Ag  and  Au  at  1450 — 2100  a.  are  recorded 
graphically  and  discussed.  The  distribution  of 
oscillator  strength  due  to  the  d-p  transition  lies  at 
lower  XX  for  Ag  than  for  Au,  indicating  that  the 
Ag  d-electron  is  more  firmly  bound  in  the  metallic 
state.  A.  J.  E.  W. 

Gas  discharges  produced  by  triboelectricity 
of  mercury.  F.  Halla  and  W.  Ritter  (Z.  tech. 
Physik,  1936,  17,  44;  Chem.  Zentr.,  1936,  ii,  265 — 
266). — The  glow  produced  by  shaking  Hg  in  A  or 
He  at  4 — 7  mm.  in  a  glass  bulb  is  in  the  range  5912 — 
3651  a.  Lines  due  to  Hg,  A,  and  He  are  found. 

H.  J.  E. 

Oxidation  of  the  arc  cathode.  F.  H.  Newman 
(Phil.  Mag.,  1938,  [vii],  26,  187— 188).— Recently 
Suits  and  Hocker  (A.,  1938, 1,  293)  have  explained  the 
possibility  of  striking  an  arc  at  atm.  pressure  as  due 
to  formation  of  an  oxide  film  on  the  cathode.  An 
earlier  explanation  (e.g.y  A.,  1932,  1184),  involving 
formation  of  cathode  spots,  is  cited.  W.  R.  A. 

[Effect  of]  background  effect  on  the  density 
measurement  of  spectral  lines.  L>  W.  Strock 
(Tids.  Kjemi,  1938,  18,  98 — 101). — Factors  affecting 
tho  accuracy  of  spectro-photographic  analyses  have 
been  studied.  The  increased  rate  of  development 
of  a  narrow  line  over  that  of  a  continuum,  due  to 
lateral  diffusion  of  the  developer  (Eberhard  effect), 
has  been  proved  experimentally.  It  cannot  be 
eliminated  by  prolonged  development.  Evaluation 
of  line  intensities  by  means  of  blackening  curves 
obtained  for  continua  is  thus  inaccurate.  The 
decreased  rate  of  blackening  of  a  line  in  presence  of 
fog  is  due  to  regression  of  Ag  electrons  from  F  to  U 
levels  (desensitisation)  on  intense  illumination.  Inter¬ 
mittent  exposure  of  an  emulsion  to  line  and  con¬ 
tinuous  illumination  causes  a  permanent  decreased 
blackening  of  the  line  image  owing  to  partial  destruc¬ 
tion  of  the  latent  image  by  the  continuous  illumination. 
Since  these  conditions  occur  during  arcing,  the  fog 
effect  cannot  be  eliminated  by  development  to 
infinity.  M.  H.  M.  A. 

Ionisation  and  recombination  in  the  theory 
of  stellar  absorption  lines  and  nebular  lumin¬ 
osity.  S.  Chandrasekhar  (Astrophys.  J.,  1938, 
87,  476 — 495). — A  theoretical  treatment  of  the  effect 
of  collisions  and  photo-ionisations  on  monochromatic 
radiative  equilibrium.  L.  S.  T.. 

Transverse  Doppler  effect.  C.  J.  Davisson 
(Physical  Rev.,  1938,  [ii],54,90 — 91). — Mathematical. 
The  effect  in  relation  to  spectral  lines  and  the  velocity 
of  the  particles  producing  them  is  deduced  on  the 
relativistic  mechanics  of  photon  emission.  N.  M.  R. 

Silver  L  series  A'-ray  spectrum  :  line  widths, 
wave-lengths,  relative  intensities,  satellites, 
and  widths  of  energy  levels.  L.  G.  Parratt 
(Physical  Rev.,  193S,  [ii],  54,  99 — 114). — Using  a  new 
two -crystal  vac.  spectrometer,  full  data  obtained  from 
a  systematic  study  of  36  L  series  Ag  emission  lines, 
including  21  satellite  lines,  are  reported  and  plotted. 
The  contours  of  the  three  L  absorption  edges  of  Ag 
are  recorded.  Widths  of  all  the  energy  levels  for 


single  ionisation  of  Ag  are  determined,  and  from  the 
widths  of  satellite  lines  are  derived  the  widths  of 
certain  states  of  double  ionisation.  N.  M.  B. 

Spectrographic  study  of  the  electronic  struc¬ 
ture  of  metals.  J.  FarinEau  (Ann.  Physique, 
1938,  [xi],  10,  20 — 102). — The  broad  bands  emitted 
by  metals  in  the  soft  A -ray  region  7 — 15  a.  are 
investigated.  Band  theories  based  on  the  concepts 
of  free  and  bound  electrons  are  examined  critically, 
and  from  the  Wigner-Seitz-Slatcr  approximations  a 
more  rigorous  theory  is  deduced.  Using  a  curved- 
crystal  spectrometer,  band  intensity  distributions  for 
Mg,  Al,  and  Si  were  measured,  and  deductions  as  to 
the  distribution  of  electrons  in  the  metal  crystal  are 
reported.  The  electronic  structures  of  liquid  and 
solid  Al  are  compared.  Results  for  Al-Mg  alloys 
show  that  the  M  electrons  are  shared.  Theoretical 
deductions  from  the  L  bands  of  Co,  Ni,  Cu,  and  Zn 
on  the  structure  of  the  3 d  and  45  bands  of  these 
metals  are  examined.  N.  M.  B. 

Mass  absorption  coefficients  of  water  and 
aqueous  solutions  of  compounds  of  selenium, 
bromine,  cadmium,  iodine ,  barium ,  cerium, 
and  thallium.  I.  Muller  (Ann.  Physik,  193S, 
[v],  32,  625 — 639). — Measurements  were  made  by 
the  filter  difference  method  using  monochromatic 
X-rays.  Results  for  H20  agree  with  those  of  Kiistner 
and  Triibestein  (A.,  1937,  I,  208).  The  Cxn  law  is 
obe3Ted  for  the  elements  investigated  and  vals.  for 
iliJlli  at  the  K-c dgc  agree  within  4-4%  with  those  of 
Rindfleisch  (ibid.).  0.  D.  S. 

Accuracy  of  the  linear  law  in  simple  cases  of 
Zeeman  effect.  P.  Jacquinot  (Compt.  rend.,  1938, 
206,  1960 — 4963  ;  A.,  1936,  769.) — An  appreciable 
Paschen-Back  effect  is  observed  at  45,000  gauss  for 
the  4680  and  4722  a.  lines  of  Zn  and  for  the  6334  and 
6383  a.  Ne  lines.  The  linear  law  is  obeyed  to  approx. 
1  in  1000.  No  Kapitza  effect  is  discernible  at  45,000 
gauss.  W.  R.  A. 

Instability  of  very  small  independent  currents 
in  gas  discharges ,  particularly  in  Geiger-Muller 
counters.  C.  van  Geel  and  (Frl.)  J.  Kerkum 
(Physica,  1938,  5,  609 — 618).— The  occurrence  in 
positive  corona  discharges  of  a  min.  current  (1^,), 
below  which  the  discharge  is  unstable,  is  explained 
by  applying  probability  considerations  to  the  emission 
of  electrons  from  the  cathode.  The  results  are 
considered  in  relation  to  experimental  vals.  of  /mjn . 

A.  J.  E.  W. 

Thermionic  emission  from  carbon.  A.  L. 
Reimann  (Proc.  Physical  Soc.,  1938,  50,  496 — 500). — 
Thermionic  emission  data  for  a  carefully  outgassed 
filament  of  graphitic  C  are  plotted  for  the  range 
1665 — 2191°  K.  The  corresponding  vals.  of  the 
consts.  A  and  ^  in  the  empirical  emission  formula 
i  —  AT2€~*llrT  are  30  amp./cm.2-deg.2,  and  4*34  e.v., 
respectively.  N.  M.  B. 

Cascade  theory  of  electronic  showers.  L. 
Landau  and  G.  Rumer  (Proc.  Roy.  Soc.  1938,  A, 
166,  213 — 228). — A  more  rigorous  mathematical 
treatment  of  the  theories  of  Bhabha  and  Heitler 
and  of  Carlson  and  Oppenheimer.  The  no.  of  shower 
particles  is  calc,  as  a  function  of  depth  of  penetration 
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for  given  initial  energy  of  the  creating  particle.  The 
showers  are  found  to  have  a  definite  range.  Their 
behaviour  on  passing  from  air  to  a  medium  with 
different  at.  no.  is  studied.  G.  D.  P. 

Energy  loss  of  fast  electrons  by  radiation. 
L.  A.  Arzimovitsch  and  V.  A.  Chramov  (Cornpt. 
rend.  Acad.  Sci.  U.R.S.S.,  1938,  18,  415—417).— 
Measurements  are  recorded  for  the  intensity  (/)  of  y- 
radiation  emitted  from  C,  Al,  Cu,  Sn,  and  Pb  on  the 
impact  of  electrons  of  energies  600 — 3000  kv.  There 
is  a  linear  relationship  between  I  and  the  at.  no.  of 
the  element  bombarded.  H.  J.  E. 

Scattering  of  fast  electrons  in  gases.  J.  B.  H. 
Kuper  (Physical  Rev.,  1938,  [ii],  53,  993—997).— 
The  angular  distribution  of  elastically  scattered 
electrons  of  energies  49*5 — 87*7  ke.v.  was  measured 
in  A,  Ne,  and  He  over  the  range  0*3 — 6°.  Comparison 
of  results  with  the  theoretical  curves  shows  good 
agreement  for  A,  and  in  Ne  except  at  the  smallest 
angles,  but  no  agreement  for  He.  The  discrepancies 
are  similar  to  those  found  at  the  smallest  angles  in  the 
scattering  of  electrons  of  a  few  hundred  v.,  and  are 
probably  due  to  polarisation  of  the  at.  field  by  the 
passing  electron.  N.  M.  B. 

Calculation  of  the  elastic  scattering  of  electrons 
by  molecular  hydrogen.  R.  Roscoe  (Phil.  Mag., 
1938,  [vii],  26,  32 — 41). — An  equation  for  the  elastic 
cross-section  for  the  elastic  scattering  of  electrons 
by  H2  is  derived  using  the  simple  Born  theory. 
Different  wave  functions  due  to  Wang,  Rosen,  and 
Weinbaum  are  also  used  to  calculate  the  elastic 
cross-section.  W.  R.  A. 

Model  of  the  electron  based  on  the  correspond¬ 
ence  principle.  H.  Honl  (Naturwiss.,  193S,  26, 
408 — 409). — Theoretical.  A  model  of  the  electron 
put  forward  on  the  basis  of  the  correspondence 
principle,  while  accounting  reasonably  for  the  mass 
and  magnetic  and  mechanical  moments  of  the  electron, 
disagrees  with  the  usual  assumptions  concerning  the 
radius  of  the  electron.  A.  J.  M. 

Ratio  of  mass  of  electron  and  neutron.  F. 
Moglich  (Naturwiss.,  1938,  26,  409—410). — 

Theoretical.  A.  J.  M. 

Exchange  of  energy  by  electron  collision 
in  inert  gas  discharge  columns.  G.  Mierdel 
(Wiss.  Veroff.  Siemens- Werken,  1938, 17, 277 — 290). — 
A  detailed  account  of  work  already  partly  reported 
(A.,  1938,  I,  167).  The  investigation  is  extended  to 
He  and  A.  A.  J.  M. 

Process  of  discharge  and  ionic  efficiency  in  the 
positive-ray  discharge.  C.  Hailer  (Wiss.  Veroff. 
Siemens-Werken,  1938,  17,  321 — 340). — A  detailed 
account  of  work  already  reported  (A.,  1938, 1,  222). 

A.  J.  M. 

Investigation  of  hydrogen  and  helium  positive 
rays  by  the  mass  spectroscope.  W.  Schutze 
(Wiss.  Veroff.  Siemens-Werken,  1938, 17, 341 — 362). — 
The  intensity  distribution  of  H2  and  He  ions  in  the 
positive  ray  discharge  wras  investigated  by  Hailer’s 
mass  spectroscope  (A.,  1938,  I,  222).  It  was  found 
that  H2+  and  He+  are  the  primary  ions  in  the  discharge. 
The  existence  of  He2+,H4+,  and  H3+has  been  confirmed, 


although  H4  *  and  He2+  are  so  unstable  that  parabolas 
due  to  them  could  not  be  directly  observed.  H3+  ions 
can  be  produced  on  the  avails  of  the  discharge  tube 
as  well  as  by  the  process  H2+  +  H2  H3+  +  H. 

A.  J.  M. 

Energy  loss  of  positive  electrons*  in  passing 
through  aluminium.  B.  R.  Ctjrtis  (Physical 
Rev.,  1938,  [ii],  53,  986 — 991). — The  energy  loss  of 
positive  electrons  of  energy  range  0*3 — 1*5  Me.v., 
obtained  by  bombarding  Fc  with  deuterons,  wras 
determined  in  a  H2-filled  cloud  chamber  for  0*0275, 
0*053,  and  0*114  cm.  thicknesses  of  Al.  The  vals.  of 
the  average  energy  loss  are  0*123,  0*274,  and  (approx.) 
0*480  Me.v.,  respectively,  showing  progressive  excess 
over  the  theoretical  vals.  given  by  Bloch’s  formula. 
A  comparison  of  the  energy  lost  by  the  negative 
electron  with  that  lost  by  the  positive  electron,  made 
with  electrons  from  radioactive  P,  shows  that  there 
is  no  essential  difference  in  the  amount  of  energy 
lost  by  the  twro  particles.  N.  M.  B. 

Influence  of  positive  ions  on  the  mobility 
of  electrons  in  lie  mercury  arc.  W.  Elen  baas 
(Phvsica,  1938,  5,  568 — 580). — The  potential  gradient 
(/)  in  high-pressure  Hg  arcs  has  been  measured  for 
pressures  (p)  >2  cm.  in  discharge  tubes  12 — 38  mm. 
in  diameter  (d).  The  observed  val.  of  /  is  >  the 
calc.  val.  for  lowr  vals.  of  p  and  large  d  ;  the  deviation 
is  accounted  for  by  considering  the  influence  of  positive 
ions  on  the  electron  mobility.  A.  J.  E.  W. 

Angular  distribution  of  protons  emitted  in 
the  process  D  +  D  ->  3H  -j-  1H.  H.  Neuert 
(Naturwiss.,  1938,  26,  429). — The  variation  of  the, 
angular  distribution  of  protons  emitted  in  the  above 
process  with  energy  of  the  colliding  deuterons  wTas 
determined  with  a  proportional  counter  over  the 
potential  range  35 — 90  kv.  The  ratio  of  abundance 
of  protons  in  the  direction  of  the  positive  rays  and 
perpendicular  to  it  decreases  as  the  energy  of  the 
deuterons  decreases.  A.  J.  M. 

Upper  limit  of  ion  energy  obtainable  by  means 
of  the  cyclotron.  J.  Churgin  (Compt.  rend. 
Acad.  Sci.  U.R.S.S.,  1938, 19,  237— 238).— The  energy 
of  ions  produced  by  means  of  the  cyclotron  has  an 
upper  limit.  An  equation  is  derived  for  the  max. 
ion  energy.  The  wTork  of  Bethe  and  Rose  (A.,  1938, 
I,  115)  is  criticised.  W.  R.  A. 

.  Velocity  distribution  in  an  atomic  ray  and  the 
free  path  as  a  function  of  the  velocity.  N. 
Sasaki  and  M.  Fukuda  (Proc.  Imp.  Acad.  Tokyo, 
1938,  14,  166 — 169). — Theoretical.  The  Maxwell 
distribution  lawT,  and  Tait’s  formula  for  the  free  path 
as  a  function  of  the  velocity,  are  applied  to  a  ray  of 
Na  atoms  spectrally  .  resolved  by  a  non-homo- 
geneous  magnetic  field.  The  calculations  agree 
satisfactorily  with  experiment.  A.  J,  M. 

Technique  of  Stern-Gerlach  experiment.  0. 
Srecchia  (Nuovo  Cim.,  1935,  [ii],  12,  541—548; 
Chem.Zentr.,  1936,  ii,  19). — An  apparatus  is  described. 

J.  S.  A. 

Moseley's  law.  S.  Balce  (Philippine  J.  Sci., 
1938,65, 143— 145).— Theoretical.  E.  S.  H. 

International  table  of  stable  isotopes  for  1938. 

F.  W.  Aston,  N.  Bohr,  O.  Hahn,  W.  D.  Harkins, 
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and  G.  Urbain  (Union  Internal.  Chim.,  1938,  3 — 14)* 
— Advances  and  corrections  are  reported,  and  full 
data  for  all  known  isotopes  are  tabulated.  N.  3VI.  B. 

Iso  topes  and  analytical  standards .  M.  G. 
Mellon  (J.  Ghcm.  Educ.,  193S,  15,  290).— Attention 
is  directed  to  the  analytical  significance  of  XH,  2H,  and 
3H,  and  xr>0,  170,  and  180  with  respect  to  at.  wts., 

equiv.  wts.,  and  the  litre.  L.  S.  T. 

•  -  '  .  •  -  '  •  -  ; 

Concentration  of  the  !5N  isotope  and  some 
spectroscopic  investigations  on  15N.  H.  Kruger 
(Naturwiss.,  193S,  26,  445). — Diffusion  of  a  sample  of 
N2  containing  ~1*9%  of  X5N2  yielded  a  product 
containing  20%  of  15N2.  Spectroscopic  observations 
indicate  that  X5N  nucleus  follows  the  Fermi  statistics. 
Its  mechanical  moment  is  probably  I  — 

W.  0.  K. 

Radioactive  iodine  isotopes,  J,  J.  Living ood 
and  G.  T.  Seaborg.  (Physical  Rev.,  1938,  [ii],  53, 
1015). — Bombardment  of  Te  with  8  Me.v,  deuterons 
gives  rise  to  two  new  radioactive  I  isotopes  of  half- 
lives  13  hr,  and  8  days.  The  latter  is  created  by  two 
mechanisms :  the  decay  of  radio-Te,  and  direct 
transmutation  from  stable  Te,  and  is  129I  or  13  XI. 
Negative  electrons  of  0*9  Me.v.  are  emitted,  and  a 
y-ray  is  also  present.  I  irradiated  with  fast  neutrons 
from  a  Li-h  deuteron  source  confirms  a  13-day 
period  attributed  to  X26I.  N.  M.  B. 

Variations  in  the  relative  abundances  of  the 
isotopes  of  common  lead  from  various  sources. 

A.  0.  Nier  (J.  Amer.  Ghcm.  Soc.,  1938,  60,  1571 — 
1570), — The  relative  abundances,  as  determined  by 
the  mass  spectrograph,  varied  considerably  in  12 
samples  although  the  at.  wt.  was  nearly  const,' 
Isotones  210,  209,  205,  and  203  were  not  detected. 

E.  S.  H. 

Packing  fractions  of  bromine,  chromium, 
nickel,  and  titanium.’  F.  W.  Aston  (Nature, 
193S,  141,  1096).— Using  the  vals.  X2C  12-00355  ± 
0*00015  and  II  1*00812  the  following  vals.  for  the 
packing  fractions  and  isotopic  wts.  have  been  calc, 
from  measurements  of  suitable  doublets  :  48Ti  ^7*24 
and  47*9652 ±0*0008,  52Cr  ~8H8  and  51 -9575 ±' 
0*0008,  58Ni  (—8*35)  and  (57*9516 ±00020) ,  7£>Br* 
(—7*4)  and  (78*9417  ±0*0020),  and  8XBr  (-7*4)  and 
(80*9400  ±0*0020).  Vals.  in  parentheses  are 
provisional.  L.  S.  T. 

Limiting  densities  of  gaseous  oxygen  and  car¬ 
bon  dioxide;  At.  wt.  of  carbon.  E:  Moles  and 
A,  Escribano  (Compt;  rend,,  1938,  207,  66 — 68).— 
The  at.  wt.  of  C.  deduced  from  measurements  of  the 
limiting  densities  of  0,  and  C09,  is  12*0074  in  accord 
with  previous  data.  '  ’  W.  R.  A. 

1  At.  wt.  of  europium.  Analysis  of  europium 
dichloride.  W.  Kapfenberger  (Z.  anorg.  Chem., 
1938,  238,  273 — 2S6).— From  the  ratios  EuCI> :  2Ag 
and  EuCU:2AgCl  the  at.  wt.4  of  Eu  is  151*90. 
Details  are  given  of  a  procedure  for  obtaining  Eu 
material  of  at;  wt.  puritv  by  electrolytic  separation 
as  EuS04.  .  ‘  F.  J.  G. 

Meteorites.  Radioactivity  of  potassium  as  a 
means  of  determining  the  relative  age  of  the 
element .  H ,  S  uess  (Naturwiss. ,  1938,  26,  41 1— 
412).— The  faot  that  the  isotopic  composition  of 


elements  in  meteorites  is  the  same  as  that  of  the  same 
elements  obtained  from  terrestrial  sources  indicates 
that  both  have  the  same  origin,  and  provides  a  method 
of  discovering  whether  the  age  of  the  eloments  is  the 
same  in  both  cases.  Determination  of  the  activity  of 
K  in  tectites  shows  that  the  elements  must  have  been 
produced  at  the  same  time  as  terrestrial  K,  assuming 
the  half-life  of  4°K  to  be  1*5  X  109  years,  and  the  age 
of  the  terrestrial  element  to  be  4*6  x  10°  years. 

:  \  *;•  ■  ...  a.  j.  m.  ■ 

Range  and  specific  ionisation  of  a-particles. 
M.  G.  Holloway  and  M.  S.  Livingston  (Physical 
Rev.,  1938,  [ii],  54,  18 — 37).* — A  shallow  ionisation 
chamber  technique  for  the  accurate  determination  of 
the  sp.  ionisation  of  a  single  Po  a-particle  and  the 
range-energy  relation  for  a-particles  in  the  low-- 
energy  region  down  to  zero  range  is  reported.  Various 
corrections  are  discussed,  both  in  relation  to  the 
present  method  and  those  used  by  previous  workers. 
Amendment  of  accepted  vals.  of  abs.  mean  ranges  of  all 
a-particle  groups  is  indicated,  Vals  proposed  are: 
Th-C"  (15°  and  760  mm.)  S*570±0*007;  Po  3*842  ± 
0*006  cm.  N.  M.  B. 

p-Transitions  in  a  coulomb  field.  F.  Hoyle 
(Proc,  Roy.  Soc.,  1938,  A,  166,  249— 269).— The 
assumption  that  a  neutron  can  transform  into  a  proton 
with  the  emission  of  an  election  and  a  neutrino  is 
subjected  to  analysis,  “  Forbidden  ”  transitions 
and  modifications  of  the  electron  energy  spectra  are 
discussed.  G.  D.  P. 

(A)  Measurements  of  y-ray  ionisation  currents 
in  air  at  high  pressures  and  high  gradients. 
(B)  Analysis  by  Zanstra’s  adaptation  of  Jaffa’s 
columnar  theory.  J.  W.  Broxon  and  G.  T. 
Merideth  (Physical  Rev.,  1938,  [ii],  54,  1—9,  9— 17). 
— (a)  (  Results  are  plotted  for  measurements,  with 
weak  sources  of  y-rays,  of  ionisation  currents  in  air 
at  pressures  20 — 200  atm;  with  collecting  fields 
<1  v.  to  4500  v.  per  cm.  At  all  pressures  ionisation 
currents  rise  with  increase  of  collecting  field,  but, 
for  a  particular  field  intensity do  not  continue  to 
increase  with  pressure  but  have  a  max.  yal.  in  the 
neighbourhood  of  140  atm.  Rates  of  collection  of 
negative  ions  were  under  all  conditions  >  for  positive 
ions  under  the  same  conditions. 

(b)  A  brief  survey  of  theoretical  explanations  of  the 
characteristics  of  high-pressure  ionisation  currents; 
is  given.  Measurements  analysed  by  the  Zanstra- 
Jaffe  equation  i  gave  curves  which  showed  small 
departures  from  linearity.  Saturation  current  vals. 
were  obtained  by  extrapolation,  and  varied  linearly 
with  air  density  over  certain  pressure  ranges,  as 
found  by  Clay  and  van  Tijn.  ;  Modification  of  jGlay’s 
“  wall  *  ■  radiation  theory  at  very  high  pressures  is 
indicated.  •• '  ,  N.  M.  B. 

Probability  of  creation  of  pairs  in  krypton  by 
y-rays.  ?L‘  V.  Groschet  and  I.  M;  Frank  (Compt. 
rend.  Acad.=  Sci.  U;R.S.S.;  1938,  18,  419—422).— 
Most  of  the  pairs  arising  from  the  y-radiation  of 
Th-<7"  were  due  to .  photons  of  energy  2620  e.v. 
The  effective  cross-section  of  Kr  for  pair  formation, 
calc,  from  the  ratio  of  the  no.  of  pairs  to  the  no.  of 
Compton  electrons,  is  0*50  X  10-24  sq.  cm. 

•  H.  J.  E. 
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Intensity  of  y-radiation  produced  by  slow 
neutrons.  R.  D.  Hill  and  A.  A.  Townsend  (Proc. 
Physical  Soc.,  1938,  50,  534 — 539). — Intensities  of 
y- rays  produced  by  absorption  of  slow  neutrons  were 
measured  for  Cl,  V,  Fe,  Cu,  As,  Ag,  Cd,  Sn,  Sb,  I,  and 
Hg.  Results  for  thermal  neutrons  are  used  to  calcul¬ 
ate  p,  the  probability  of  production  of  a  y- ray 
quantum  by  an  absorbed  neutron.  The  vals.  of  p 
lie,  in  general,  close  to  unity  (the  val.  assumed  for 
Cd) ;  this  is  discussed  in  relation  to  the  abs.  magnitude 
ofp,  and  it  is  probable  that  p  is  <  ~5  for  the  elements 
investigated.  Measurements  of  the  y- ray  intensities 
as  a  function  of  the  thickness  of  Ag,  Cl,  and  Hg  lead 
to  approx,  determinations  of  the  absorption  coeffs.  of 
thermal  neutrons.  The  relative  cross-sections  for 
y-ray  production  were  found  from  the  y-ray  intensities 
for  slow  neutrons  of  >  thermal  energies.  N.  M.  B. 

Absorption  of  slow  neutrons.  HI.  E.  Amaldi 
and  E.  Fermi  (Ric.  Sci.  Progr.  teen.  Econ.  naz., 
1936,  [ii],  7,  I,  56—59;  Chem.  Zcntr.,  1936,  ii, 
742—743;  cf.  A.,  1937,  I,  58,  161).— Theoretical. 
The  origin  of  the  various  neutron  groups  and  their 
probabilities  of  absorption  and  interconversion  are 
discussed.  H.  J.  E. 


Excitation  of  nitrogen  nuclei  by  rapid  neutrons 
passing  through  paraffin.  J.  Thibaud  and  P. 
Comparat  (Compt.  rend.,  1938,  206,  1963 — 1965). — 
The  observation  that  the  no.  of  disintegrations  in  the 
reaction  1 J N  +  In  1 JB  +  jHe  varies  periodically 
with  the  thickness  of  the  material  traversed  by  the 
neutrons  has  been  confirmed.  The  diminution  of 
disintegratiohs  is  smaller  with  paraffin  than  with  Pb. 
Successive  max.  have  been  observed  as  the  thickness 
is  varied ;  there  is  no  change  in  the  position  or 
intensity  of  these  max.  when  a  0*5-mm.  Cd  screen  is 
interposed  between  the  paraffin  and  the  ionisation 
chamber.  Variation  in  the  energy  of  the  neutrons 
alters  the  position  and  intensitv  of  the  max. 

W.  R.  A. 


Angular  distribution  of  slow  neutrons  from  a 
paraffin  source.  J.  G.  Hoffman  and  M.  S.  Living¬ 
ston  (Physical  Rev.,  1938,  [ii],  53,  1020 — 1021). — 
Experiments  show  that  the  distribution  agrees  to 
within  experimental  error  with  that  predicted 
theoretically  by  Fermi.  N.  M.  B. 

Scattering  of  neutrons  by  deuterons.  P.  G. 
Kruger,  W.  E.  Snoupp,  R.  E.  Watson,  and  F.  W. 
Stallmann  (Physical  Rev.,  1938,  [ii],  53,  1014 ;  cf. 
A.,  1938,  I,  6).- — The  angular  distribution  of  328 
selected  tracks  of  recoil  deuterons  in  an  expansion 
chamber  containing  D2,  A,  N2,  and  I)20  vapour 
bombarded  with  2*6  Me.v.  neutrons  was  investigated. 
Results  indicate  a  marked  deviation  from  spherically 
symmetrical'  scattering  and  various  explanations 
are  discussed.  The  range  of  a  recoil  deuteron  at  0° 
scattering  angle  has  been  calc.,  and  this  leads  to  the  val. 
Q  =  3*40 ±0'10  Me.v.  for  the  disintegration  energy 
in  the  reaction  f D  +  {D  i}He  4-  ln  +  Q- 

-  ■  -  .  N.  M.  B. 

Excited  state  of  the  3H  nucleus.  F.  E.  Myers 
and  L.  M.  Langer  (Physical  Rev.,  1938,  [ii],  54,  90).— 
An  unsuccessful  search  for  an  excited  state  formed  in 
the  reaction  ;  2H  -f  2H 3H -b  XH,  by  seeking  a 


lower-energy  group  of  protons  in  this  reaction,  is 
described.  N.  M.  B. 

Asymmetric  distribution  of  protons  from 
deuteron-deuteron  reaction.  A.  Ellett  and  R.  D. 
Hijntoon  (Physical  Rev.,  1938,  [ii],  54,  S7). — The 
distribution  is  not  symmetric  with  respect  to  a  plane 
perpendicular  to  the  direction  of  incident  deuterons. 
More  protons  are  ejected  backwards  than  forwards ; 
the  asymmetry  is  perceptible  at  200  kv.  and  rises  to 
13%  at  350  kv.  Expressions  for  the  observed 
distribution  are  given.  N.  M.  B. 

(A)  Excitation  function  for  the  disintegration 
of  7Li  under  bombardment  by  low-energy 
protons .  (B)  Stopping  power  of  lithium  for  low- 

energy  protons.  L.  J.  Haworth  and  L.  D.  P. 
King  (Physical  Rev.,  1938,  [ii],  54,  38—47, 48—50).— 
(a)  The  investigations  of  Heydenburg  el  al.  (of.  A., 
1936,  264)  are  extended  by  accurate  measurements 
of  the  yields  of  8*cm.  a-particles  from  thick  and  thin 
Li  films  bombarded  by  homogeneous  beams  of  protons 
in  the  energy  range  38—210  kv.,  and  vals.  corre¬ 
sponding  with  infinitesimal  thickness  are  deduced, 
thus  allowing  a  relative  calculation  of  the  excitation 
function.  From  available  data  for  the  stopping 
power  the  abs.  cross-section  of  the  Li  nucleus  for  this 
process  is  calc,  approx,  as  a  function  of  the  energy. 
The  curves  are  extended  to  400  kv.  by  applying 
corrections  to  data  of  Herb  ei  al.  (A.,  1935,  1180). 

(b)  From  the  data  reported  above,  the  stopping 
power  of  Li  for  protons  as  a  function  of  energy  is 
calc,  in  the  energy  range  35—400  kv.  The  range- 
energy  curve  is  obtained  by  integration  of  the  re¬ 
ciprocals  of  the  stopping  power.  N.  M.  B. 

Accurate  determination  of  the  range-dis¬ 
tribution  curve  of  the  radioactive  a-p articles 
from  8Li.  C.  L.  Smith  and  W.  Y.  Chang  (Proc. 
Roy.  Soc.,  1938,  A,  166,  415— 424).— For  a-particles 
with  ranges  between  0-68  and  5  cm.  Li20  targets  were 
bombarded  by  a  deuteron  beam  of  550  kv.  energy, 
a  beam  of  106  v.  being  used  for  ranges  from  5  to  6*95 
cm.  The  distribution  is  continuous  and  there  is  a 
linear  relation  between  log  no.  of  a-particles  and  their 
range.  Upper  and  lower  limits  for  the  mass  of  8Li 
are  found  to  be  8*0253  and  8*0246.  G.  D.  P. 

Radioactivity  of  ^e.  R.  B.  Roberts,  N.  P. 
Heydenburg,  and  G.  L.  Looker  (Physical  Rev., 
1938,  [ii],  53,  1016). — Evidence  for  the  formation 
of  7Be  in  the  reaction  6Li  -f-  2H  7Be  +  \n  has  been 
obtained.  Li  targets  bombarded  writh  deuterons 
have  a  43-day  y-ray  activity  originating  in  K  electron 
capture  by  7Be.  A  long-period  y-ray  activity  from  a 
B4C  target  bombarded  with  11  g-amp.  hr.  of  950-kv. 
protons  is  also  attributed  to  7Be.  The  probable 
energy  of  the  radiation  is  425±25  lev.  The  reactions 
are  discussed  in  detail  and  mechanisms  are  proposed. 

N.  M.  B. 

Preparation  of  radio-element  by  means  of 
an  electric  field.  J.  Govaerts  (Nature,  1938, 
141,  1103). — The  coloration  and  increase  in  wt.  of 
3*7  mg.  of  the  electrode  reported  previously  (A., 
1938, 1, 339)  cannot  be  due  to  the  radio-P.  L.  S.  T. 

Radioactive  isotopes  of  iron.  J,  J.  Livingood 
and  G.  T.  Seaborg  (Physical  Rev.,  1938,  [ii],  54, 
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51 — 55;  cf.  A.,  1937,  I,  490). — Radioactive  5ftFe 
(47  zt3  days)  was  produced  through  the  reactions 
58Fe(^,p)59Fe  and  59Co(«,,p)59Fe.  Negative  electrons 
are  emitted,  mainly  of  range  0*09  and  a  few  extend¬ 
ing  to  0*35  g.  per  sq.  cm.  Al.  The  y-ray  shows  a 
half-thickness  of  10  g.  per  sq.  cm.  Pb.  Radioactive 
53Fc  is  formed  by  the  two  processes  51Fe(?i,2n)53Fe 
and  ^CrfotjWj^Fc ;  positrons  of  half-life  S*9±0*2  min. 
are  ejected.  No  subsequent  decay  of  MMn  to  53Cr 
was  observed.  Attempts  to  produce  55Fe  by  all 
likely  combinations  of  bombardment  gave  no  result. 

N.  M.  B. 

Radioactive  arsenic  isotopes.  R.  Sagane,  S. 
Kojima,  and  M.  Ikawa  (Physical  Rev.,  1938,  [ii],  54, 
149 — 150). — Gc  activated  with  5*5  Me.v.  deuterons 
gives  periods  of  17  and  50  days  approx.  The  processes 
are  probably  73Ge  +  2D  -x  74 As  +  Jn,  and  76Ge  + 
2D  ->  77As  +  hi.  Decay  data  are  plotted  and 
discussed.  N.  3VL  B. 

Long-lived  radioactive  silver.  J.  J.  Livingood 
and  G.  T.  Seaborg  (Physical  Rev.,  1938,  [ii],  54, 
88). — The  val.  obtained  by  observations  over  a  year 
for  the  half-life  of  the  neutron-induced  activity  is 
225  ±20  days.  N.  M.  B. 

Determination  of  the  [life]  periods  of  radio¬ 
active  silver  isotopes.  A.  Moussa  and  (Mlle.) 
H.  Laurent  (J.  Phys.  Radium,  1938,  [vii],  9,  245 — 
250). — A  more  detailed  account  of  work  already 
noted  (A.,  1938,  I,  2S9).  W.  R.  A. 

New  transformation  product  with  long  life 
in  the  trans-uranium  series.  0.  Hahn,  L. 
Meitner,  and  F.  Strassmann  (Naturwiss.,  1938, 
26,  475 — 476). — Analysis  of  the  products  of  irradiating 
U  with  neutrons  for  some  months  indicates  the 
existence  of  a  new  transformation  product  of  half-life 
60  days.  It  probablv  belongs  to  the  eka-Ir  series. 

A.  J.  M. 

Excitation  of  nuclei  by  bombardment  with 
charged  particles.  V.  F.  Weisskopf  (Physical 
Rev.,  1938,  [ii],  53,  1018). — Mathematical.  Cross- 
sections  are  examined.  N.  M.  B. 

Dependence  of  nuclear  photo-effect  on  wave¬ 
length,  according  to  determinations  with  brom¬ 
ine  and  copper.  W.  Botiie  and  W.  Gentner 
(Naturwiss.,  1938,  26,  517). — y-Rays  obtained  by 
bombardment  of  B  with  protons  produce  activity 
in  Br.  The  same  three  radioactive  isotopes  are 
obtained  as  when  y-rays  from  Li  and  protons  are  used. 
If  irradiated  to  saturation  the  ratio  of  activities  of  the 
tw  o  isomeric  ^Br  nuclei  is  ^Br  (18  min.J/^Br  (4*5  hr.) 
=  0*9  with  Li  y-rays  and  2*6  with  B  y-rays.  For  Cu 
comparison  of  the  effective  cross-sections  was  made 
for  both  radiations,  the  primary  y-rays  and  the  emitted 
(3-rays  being  determined  with  counter  tubes.  The 
effective  cross-section  for  the  Li  y-rays  is  approx. 
2*3  times  that  for  the  B  y-rays.  A.  J.  M. 

Photon  emission  of  a  black  body.  A.  E.  Haas 
(J.  Opt.  Soc.  Amer.,  193S,  28,  167).— The  total  no. 
of  photons  emitted  by  a  black  body  in  thermodynamic 
equilibrium  is  1*5  X  1011  X  213  per  sec.  per  sq.  cm., 
wiiere  Tis  abs.  temp.  0.  D.  S. 

Heavy  electrons  and  (3-decay.  F.  L.  Arnot 
(Physical  Rev.,  1938,  [ii],  53,  1018 — 1019). — It  is 


suggested  that  the  heavy  electron  is  formed  from 
an  electron  and  a  “  heavy  neutrino  ”  of  mass  136 
and  spin  4,  and  if  it  disintegrated  while  still  close 
enough  to  the  nucleus  to  interact  with  it  the  con¬ 
tinuous  energy  distribution  of  the  (3-rays  wrould  be 
qualitatively  accounted  for.  Calculations  are  made  as 
to  whether  its  greater  velocity  in  cosmic  rays  would 
increase  its  time  of  dissociation  sufficiently  to  enable 
it  to  be  observed  as  reported.  This  wrould  be  possible 
if  the  interaction  with  the  nucleus  caused  the  slower 
(3-ray  heavy  electron  to  be  dissociated  in  a  shorter 
time  than  its  time  of  spontaneous  disintegration,  and 
may  explain  some  anomalous  p-particle  tracks 
reported  by  Crane  (cf.  A.,  1938,  I,  168)  and  Zwicky 
(ibid.,  292).  The  hypothesis  of  an  Eddington  neutral 
particle  and  an  electron  forming  a  heavy  electron  is 
discussed.  N.  M.  B. 

Transmutations  of  the  cosmic-ray  electrons 
and  the  nuclear  forces.  I.  Tamm  (Physical  Rev., 
1938,  [ii],  53,  1016 — 1017). — Mathematical.  Mech¬ 
anisms  for  the  changes  in  the  rest  mass  of  electrons 
in  relation  to  the  passage  of  cosmic  rays  through  the 
atm.  are  examined.  N.  M.  B. 

Transition  effects  of  cosmic  rays  in  the  atmo¬ 
sphere.  H.  Snyder  (Physical  Rev.,  1938,  [ii], 
53,  960—965;  cf.  Carlson,  A.,  1937,  I,  213).— 
Mathematical.  An  improved  treatment  of  the  multi¬ 
plication  and  absorption  of  cosmic-ray  electrons  and 

y-rays  in  the  atm.  is  given.  N.  M.  B. 

♦ 

Multiplicative  theory  of  showers  as  applied  to 
large  bursts  of  cosmic-ray  ionisation.  C.  G. 
Montgomery  and  D.  D.  Montgomery  (Physical  Rev., 
1938,  [ii],  53,  955 — 959). — In  order  to  decide  between 
the  multiplicative  theory  and  a  Heisenberg  process  in 
the  case  of  large  show'ers,  calculations  are  made  on  the 
incident  energy  spectrum  of  electrons  and  photons 
on  a  small  thickness  of  material,  and  hence  the  no. 
and  frequency  distribution  of  large  bursts  for  large 
thicknesses.  Results  indicate  that  the  multiplicative 
process  is  satisfactory  w  hen  account  is  taken  of  the 
effect  of  fluctuations.  N.  M.  B. 

Large  atmospheric  cosmic  showers  containing 
ultra-penetrating  particles.  P.  Auger,  R.  Maze, 
and  (Mme.)  T.  Grivet-Meyer  (Compt.  rend.,  193S, 
206,  1721 — 1723). — The  occurrence  of  cosmic  showrers 
affecting  large  areas  (25  sq.  m.)  at  ground  level  has 
been  investigated  by  the  coincidence  method.  Show  ers 
have  been  observed  containing  ~1000  particles,  an 
appreciable  proportion  of  which, penetrate  15  cm.  of 
Pb ;  this  represents  a  total  energy  per  shower  of 
~10u  e.v.  These  observations  indicate  that  the 
penetrating  component  of  cosmic  rays  is  of  secondary 
origin.  A.  J.  E.  W. 

Energy  loss  of  penetrating  cosmic-ray  par¬ 
ticles  in  copper.  J.  G.  Wilson  (Proc.  Roy,  Soc., 
1938,  A,  166,  482 — 501 ).- — The  cloud  chamber  method 
is  used  to  measure  the  energy  loss  of  cosmic-ray 
particles  in  a  Cu  plate  and  the  results  are  compared 
with  those  previously  obtained  from  Pb  (Blackett, 
A.,  1938,  I,  340).  In  both  cases  there  is  a  max.  loss 
at  an  energy  of  — 1*5  X  109  e.v.  which  is  not  accom¬ 
panied  by  the  secondary  particles  to  be  expected  if  it 
wrere  due  to  the  emission  of  collision  Tadiation.  It  is 
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suggested  that  this  type  of  absorption  may  be  re¬ 
sponsible  for  the  anomaly  in  the  sea-level  energy 
spectrum  of  cosmic  rays  at  2-5  x  109  e.v.  G.  D.  P. 

Showers  produced  by  the  penetrating  cosmic 
radiation.  W.  Heitler  (Proc.  Roy.  Soc.,  1938, 
A,  166,  529 — 543). — The  assumption  that  a  proton 
(or  neutron)  transforms  into  a  neutron  (or  proton) 
with  the  emission  of  a  heavy  positive  (or  negative) 
electron  is  applied  to  the  passage  of  a  heavy  electron 
through  matter.  A  no.  of  cosmic  ray  facts  are  ex¬ 
plained,  and  the  theory  indicates  the  existence  of 
several  types  of  showers.  G.  D.  P. 

Production  of  secondary  electrons  by  cosmic- 
ray  particles.  J.  G.  Wilson  (Nature,  1938,  142, 
73). — From  the  no.  and  energy  of  secondary  electrons 
produced  by  the  more  penetrating  cosmic-ray  particles 
traversing  a  2 -cm.  Au  plate,  and  using  Bhabha 
calculations  (A.,  1938,  1,  291),  it  is  concluded  that  the 
observed  no.  of  secondary  electrons  can  be  explained 
by  the  elastic  collisions  of  the  penetrating  rays  with 
electrons,  assuming  that  the  former  have  a  mass  some¬ 
what  >  100  times  that  of  the  electron.  L.  S.  T. 

Cosmic-ray  particles  of  intermediate  mass. 
S.  H.  Neddermeyer  and  C.  D.  Anderson  (Phvsical 
Rev.,  1938,  [ii],  54,  88— 89).— A  preliminary  dis¬ 
cussion  is  given  of  a  photograph  of  a  positively 
charged  particle  track  which  cannot  be  due  to  a 
particle  of  electronic  or  protonic  mass.  X.  M.  B. 

Neutral  particles  in  cosmic  radiation.  N. 
Arley  and  W.  Heitler  (Nature,  1938,  142,  15S — 
159). — The  non-ionising  penetrating  radiation  capable 
of  producing  cosmic-ray  secondaries  and  showers  is 
regarded  as  the  neutral  counterpart  of  the  heavy 
electron.  The  name  “  neutretto  ”  is  proposed  for  it. 
The  properties  of  the  neutretto  to  be  expected  from 
recent  theories  of  nuclear  forces  are  discussed. 

L.  S.  T. 

Sidereal  time  variation  of  cosmic  radiation. 

H.  Alfven  (Physical  Rev.,  1938,  [ii],  54,  97— 9S).— 
Calculations  show  that  the  high  degree  of  isotropy 
of  cosmic  radiation  is  a  necessary  consequence  of  the 
fact  that  it  consists  mainly  of  charged  particles  and 
gives  no  information  as  to  place  of  origin. 

X,  M.  B. 

Solar  diurnal  variation  of  cosmic-ray  intensity 
as  a  function  of  latitude.  J.  L.  Thompson  (Phys¬ 
ical  Rev.,  1938,  [ii],  54,  93 — 96). — An  analysis  of 
data  obtained  on  the  Pacific  ocean.  N.  M.  B.  . 

Intensity  distribution  of  cosmic  rays.  P.  L. 
Sartorelli  (Atti  R.  1st.  Veneto  Sci.,  1936,  95,  II, 
251 — 262;  Chem.  Zcntr.,  1936,  ii,  1300). — Discrepan¬ 
cies  between  observed  and  calc.  vals.  are  discussed. 

L.  S.  T. 

Angular  distribution  of  cosmic  rays.  R.  C. 
Ghosh  (Trans.  Bose  Res.  Inst.,  1935 — -1936, 11, 159 — 
175). — A  directional  survey  of  cosmic-ray  intensity 
has  been  made  at  Calcutta  and  Darjeeling  (altitudes 
and  geomagnetic  latitudes  70  ft.,  23°;  7100  ft.,  27°, 
respectively).  In  confirmation  of  other  workers 
(e.g.y  A.,  1935,  1297),  for  equal  zenith  angles,  the 
intensities  from  West  and  South  are  greater,  in¬ 
creasingly  with  altitude,  than  those  from  East  and 
North,  respectively.  I.  McA. 


Cosmic  rays.  Experiments  in  Peru.  S.  A. 
Korff  (Bol.  Soc.  Quim.  Peru,  1935,  1,  No.  3,  6 — 28; 
Chem.  Zentr.,  1936,  ii,  746). — Results  are  described. 

H.  J.  E. 

Specific  ionisation  of  gases  by  soft  cosmic 
rays.  Residual  currents  and  deep-water  meas¬ 
urements.  S.  Szczeniowski,  S,  Ziemecki,  and 
K.  Narkiewicz-Jodko  (Nature,  1938,  142,  208). — 
Measurements  of  ionisation  by  cosmic  rays  between 
6  and  10  km.  (balloon)  using  ionisation  chambers  filled 
under  pressure  with  X2  or  Kr  (-f5%  Xe)  show  that  the 
intensity  of  ionisation  cc  gas  density.  The  absence  in 
the  atm.  of  radioactive  substances  of  extra-terrestrial 
origin  is  indicated.  Anomalies  found  by  previous 
workers  in  deep  H20  (900  m.)  (A.,  1934,  471)  are 
believed  to  be  due  to  residual  currents  and  not  to 
cosmic  rays.  L.  S.  T. 

Formation  of  helium  molecules.  F.  L.  Arnot 
and  M.  B.  M’Ewen  (Proc.  Roy.  Soc.,  1938,  A,  166, 
543 — 551). — By  use  of  the  balanced  space-charge 
method  it  is  shown  that  in  He  mol.  ionisation  sets  in  at 
the  resonance  potential.  The  ions  are  formed  by  the 
attachment  of  metastable  atoms  to  normal  atoms. 
The  results  are  compared  with  those  previously 
obtained  for  Hg  (cf.  A.,  1938,  I,  344).  No  evidence 
for  mol.  ionisation  was  found  in  A  and  Xe. 

G.D.  P." 

Excited  state  of  3He.  L.  I.  Schiff  (Physical 
Rev.,  1938,  [ii],  54,  92). — Mathematical.  Energy 
calculations  do  not  support  the  existence  of  an 
excited  state  1-9  Mc.v.  above  the  ground  state,  as 
reported  bv  Bonner  (cf.  A.,  1938,  I,  339). 

N.  M.  B. 

Resonance  in  nuclear  photo-effects.  X.  Bohr 
(Xature,  1938,  141,  1096— 1097).— An  amplification 
of  a  previous  communication  (A.,  1938,  I,  171). 

L.  S.  T. 

Quantum  theory  of  Einstein-Bose  particles 
and  nuclear  interaction.  X.  Kemmer  (Proc. 
Rov.  Soc.,  1938,  A,  166,  127 — 153). — A  mathematical 
investigation  shows  that  there  arc  four  possibilities  of 
formulating  a  field  theory  of  Einstein-Bose  particles 
in  which  a  positive  expression  for  the  energy  density 
exists.  Any  of  these  might  be  taken  as  a  description 
of  the  heavy  electron.  Consideration  of  the  proton- 
neutron  potential  shows  that  only  one  of  the  four 
eases  agrees  with  reality.  G.  D.  P. 

Force  of  interaction  in  electrodynamics  and 
in  the  field  theory  of  nuclear  force.  II,  HI. 

E.  C.  G.  Stueckelberg  (Helv.  Phys.  Acta,  1938, 
11,  299 — 32S). — Theoretical.  A.  J.  M. 

Nuclear  forces  and  the  magnetic  moments 
of  the  neutron  and  the  proton.  H.  Frohlich, 
W.  Heitler,  and  X.  Kemmer  (Proc.  Roy.  Soc.,  1938, 
A,  166,  154— 177) —The  assumption  that  the  proton 
and  neutron  are  capable  of  transformation  with  the 
emission  of  a  positive  or  negative  “  heavy  electron 
is  investigated.  The  mass  of  the  heavy  electron  is 
shown  to  be  about  100  electron  masses.  The  neutron- 
proton  force,  proton-proton  force,  and  magnetic 
moments  of  proton  and  neutron  are  calc.  G.  D.  P. 

Mechanical  determination  of  the  constitution 
of  the  nuclei  of  all  atoms.  A.  V£ronnet  (Compt. 
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rend.,  1938,  207,  42— 44).— The  nuclei  of  all  elements 
and  their  stable  isotopes  can  be  built  up  from.  Dt.  and 
3H+.  W.  K.  A. 

Theory  of  the  neutral  particle.  W.  H.  Furry 
(Physical  Rev.,  1938,  [ii],  54, 56 — 67). — -Mathematical. 
The  elimination  of  the  negative  energy  states  in  the 
case  of  a  free  particle  is  examined.  N.  M.  B. 

Stability  of  nuclear  isomers.  M.  H.  Hebb 
and  G.  E.  Uhlenbeck  (Pliysica,  1938,  5,  605—608).— 
Theoretical.  It  is  shown  that  considerable  internal 
conversion  of  y-rays  may  occur  in  nuclear  transitions 
where  the  change  in  angular  momentum  is  large  and 
the  energy  change  is  small.  Consequently  the  life- 
period  of  a  nuclear  isomer  capable  of  transition  to  a 
lower  isomer  is  the  life-period  referred  to  y-radiation 
alone,  and  the  transition  usually  involves  emission  of 
a  conversion  electron,  and  not  of  y-radiation. 

A.J.  E.  W. 

Atomic  nuclei  of  high  activation,  L.  Gold¬ 
stein  (J.  Phys.  Radium,  1938,  [vii],  9,  262—272).— 
Mathematical.  The  conditions  under  which  >  1 
heavy  particle  (proton  or  neutron)  can  be  emitted 
from  at.  nuclei  are  discussed.  W.  R.  A. 

Mechanism  of  the  activation  of  atomic  nuclei. 
L.  Goldstein  (Compt.  rend.,  1938,  206,  1880 — 1882). 
—Theoretical,  A.  J.  E.  W. 

Defect  problem  and  transmutation  of  the  ele¬ 
ments.  H.  Lieb  (Ostcrr.  Chem.-Ztg.,  1938,  41, 
267 — 272). — A  memorial  review  of  the  work  of 
Jovici<5  on  electrosynthesis.  A,  J.  M. 

Materialisation  of  a  photon  in  the  field  of  an 
electron.  A.  M.  da  Silva  (Compt.  rend.,  1938, 
206,  1365 — 1367). — A  “  triple  fork  ”  having  its 
origin  in  a  Pb  screen,  and  attributed  to  materialisation 
of  a  photon  (cf.  A.,  1934,  6),  has  been  observed  using 
a  Wilson  cloud  chamber  and  a  Th-C"  photon  source. 
The  fork  corresponds  with  the  production  of  a 
positron  and  two  electrons  possessing  energies  of 
326,  223,  and  713  e.kv.,  respectively  ;  these  energies 
are  in  agreement  with  theory.  A.  J.  E.  W. 

Mean  distribution  of  electrons  in  a  complex 
atom.  A.  Datzefit  (Compt.  rend.,  1938, 206, 1359 — 
1361).— Theoretical.  A.  J.  E.  W. 

Internal  conversion  of  arbitrary  multipole 
order.  S.  M.  Dancoff  and  P.  Morrison  (Physical 
^ev:> ...  1?38>  [ii],  54,  149).— Mathematical.  The 
internal  conversion  of  y-radiation  from  other  than  an 
electric  dipole  is  examined  with  special  reference  to 
the  results  observed  for  Zn  bv  Alvarez  (cf.  A.,  1938, 
I,  290).  *  N.  M.  B. 

Theory  of  excitation  functions  on  the  basis 
of  the  many-body  model.  E.  J.  Konopinski  and 
H.  A.  Bethe  (Physical  Rev.,  193S,  [ii],  54,  130— 
13S). — Mathematical.  Comparison  with  experiment 
is  made,  N.  M.  B. 

Investigation  of  chemical  binding  by  Fourier 
analysis.  XL  H.  G.  Grimm,  R.  Brill,  C.  Hermann, 
and  C,  Peters  (Naturwiss./  1938,  26,  479— 4S0).— 
Work  previously  recorded  (A.,  1938,  I,  124)  has  been 
extended  to  the  metallic  binding,  Mg  being  taken  as  an 
example.  A  three-dimensional  Fourier  analysis  has 
to  be  carried  out.  The  electron  density  falls  rapidly 


with  distance  from  the  centre  of  gravity  of  the  atom 
to  a  fairly  const,  val.  of  0*1  electron  per  A.3  It  may 
be.  concluded  that  there  are  2  conductivity  electrons 
in  Mg  which,  in  general,  take  up  no  predetermined 
place  in  the  lattice.  The  remaining  10  electrons 
take  up  about  13%  of  the  total  vol.  A.  J.  M. 

Theory  of  relatively  degenerate  corpuscular 
gases  and  their  use  in  the  atomic  theory  of 
Brownian  molecular  movement.  M.  Sato  (Sci. 
Rep.*  T6hoku,  1938,  26,  429—432;  cf.  A.,  1936, 
660).  C.  M.  A. 

Nuclear  impulse  in  pair  creation.  L.  V. 
Groschev  and  I.  M.  Frank  (Compt.  rend.  Acad.  Sci. 
U.R.S.S.,  1938,  19,  239 — 242). — The  impulse  trans¬ 
mitted  to  the  nucleus  during  pair  production  in 
Kr  by  y-rays  from  Th-C"  is  considered  (cf.  A.,  1938, 
I,  380).  W.  R.  A. 

Study  of  the  interaction  between  a  photon  and 
an  electron  by  wave-mechanics.  J.  G£h£:niau 
(Compt.  rend.,  1938,  206,  1711— 1713).— Mathe¬ 
matical.  A.  J.  E.  W. 

New  neutron-proton  interaction  potential. 
R.  G.  Sachs  and  M.  Goepfert-Mayer  (Physical 
Rev.,  1938,  [ii],  53,  991— 993).— On  the  basis  of  a 
suggested  form  of  neutron-proton  interaction  poten¬ 
tial,  calculations  for  the  deutcron  and  for  the  scattering 
of  neutrons  by  protons  are  made.  N.  M.  B. 

Saturation  requirements  of  nuclear  forces. 

G.  Breit  and  E.  Wigner  (Physical  Rev.,  1938,  [ii], 
53,  998 — 1003). — Mathematical.  The  inequalities 
between  the  coeffs.  representing  the  proportions  of 
Majorana,  Heisenberg,  Bartlett,  and  ordinary  inter¬ 
actions  in  the  symmetric  Hamiltonian,  arising  from 
considerations  of  saturation  and  of  instability  of 
odd-odd  nuclei  heavier  than  14N,  are  examined. 

N.  M.  B. 

Dispersion  formula  for  nuclear  reactions. 
P.  L.  Kapur  and  R.  Peierls  (Proc.  Roy.  Soc., 
1938,  A,  166,  277 — 295). — A  mathematical  investig¬ 
ation  shows  that  the  formula  of  Bethe  and  Placzek 
holds  rigorously  if  the  widths  of  all  virtual  levels 
which  contribute  essentially  to  the  expression  are 
the  distances  between  the  levels.  G.  D.  P. 

Application  of  the  self-consistent  field  method 
to  atomic  nuclei.  M.  jMatricon  (Compt.  rend., 
1938,  206,  1809 — 1812). — Theoretical.  The  applic¬ 
ation  of  the  method  to  the  He  nucleus  gives  a  val.  of 
the  linking  energy  (— 53*26)  in  better  agreement 
with  the  abs.:  val.  than  the  val.  calc,  by  the  Ritz- 

Heisenberg  method.  A.  J.  E.  W. 

»  .  ■  ■  * 

Self-consistent  field  for  exchange  for  potass¬ 
ium  and  argon.  D.  R.  Hartree  and  W.  Hartree 
(Proc.  Roy.  Soc.,  1938,  A,  166, 450 — 464). — The  wave 
functions  of  and  A  are  calc,  bv  a  method  of  inter- 

V 

polation  from  the  known  results  for  CP  and  Ca+*. 
The  results  are  tabulated  and  the  vals.  of  the  diamag¬ 
netic  susceptibilities  are  calc,  and  compared  , with 
those  observed.  G.  D.  P. 

Theory  of  heavy  electrons  and  nuclear  forces, 

H.  J.  Biiabha  (Proc.  Roy.  Soc.,  1938,  A,  166,  501 — 
528).— A  mathematical  development  of  the  idea  that 
the  proton  and  the  neutron  are  two  states  of  the  same 


l{h),  h  (a) 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY.  431 


particle,  the  change  from  one  state  to  the  .other  being 
accompanied  by  the  emission  of  a  charged  particle 
with  a  mass  intermediate  between  that  of  the  proton 
and  the  electron.  The  theory  indicates  a  mass  of 
~200  X  electronic  mass  and  leads  to  showers  ■  con* 
sisting  mainly  of  heavy  electrons,  with  a  few  electrons 
and  heavy  particles.  G.  D.  P. 

Application  of  11  reciprocity  ,J  to  nuclei.  M. 

Born  (Proc.  Roy.  Soc.,  1938,  A,  166,  552—553).— 
The  formula  for  the  distribution  of  quantum  states 
is  applied  to  some  properties  of  nuclei.  .  The  mass  of  a 
particle  moving  with  the  velocity  of  light  and  max. 
momentum  is  ~200  X  mass  of  the  electron. 

G.  D.  P. 

Waves  associated  with  moving*  corpuscles. 
W.  E.  Benham  (Nature,  1938,  142,  .160). — 

Theoretical.  .  L.  S.  T. 

[Most  probable  values  for  the  electron  charge 
and  related  constants  for  1938.]  R.  A.  Millikan 
(Ann.  Physik,  1938,  [v],  32,  520).— The  val.  for 
N  is  corr.  to  (6*031  ±0-006)  x  1023  (cf.  A.,  1938,  I, 
287).  O.  D.  S. 

Viscosity  of  air  and  the  electronic  charge. 
H.  R.  Robinson  (Nature,  1938,  142,  159 — 160; 
cf.  A.,  1938, 1,  393). — Vais,  of  e  obtained  by  combining 
recent  vals.  of  rt  for  air  with  the  three  independent 
series  of  measurements  on  oil  drops  now  available  are 
tabulated.  When  the  most  recent  three  measure¬ 
ments  of  v;  arc  used,  Millikan’s  oil-drop  measurements 
give  a  val.  of  4-S03  X  lCh10  e.s.u.  for  e,  in  exact 
agreement  with  the  X-ray  val.  Because  of  the 
difficulties  and  uncertainties  in  its  application  the 
oil-drop  method  appears  to  be  unsuitable  for  the 
exact  determination  of  c.  L.  S.  T. 

Atomic  and  ionic  radii.  I.  Numerical  values 
and  their  bearing  on  the  compressibilities  of 
metals.  W.  Hume-Rothery  and  G.  V.  Raynor 
(Phil.  Mag.,  1938,  [vii],  26,  129— 143).— Metals  are  of 
two  types,  “  open  ”  and  “  full.”  In  an  open  metal 
the  ionic  radius  (I)  is  small  compared  with  the  interat. 
distances  (II)  whilst  in  a  full  metal  (I)  =£=  (II)  because 
ionic  radii  are  relatively  large  and  the  ions  overlap. 
The  alkali  metals  are  typical  of  the  open  type  and  Cu, 
Ag,  and  Au  of  the  full  type.  After  each  alkali  metal 
both  (I)  and  (II)  decrease  but  (I)  <  (II) ;  consequently 
the  metals  succeeding  an  alkali  metal  have  a  less  open 
structure.  For  metals  succeeding  Cu  and  Ag  the 
decrease  of  (I)  is  >  that  of  (II).  If  these  ideas  are 
correct  there  should  be  a  difference  between  the  com¬ 
pressibilities,  c,  of,  the  open  and  full  types.  In  open- 
type  metals  the  properties  will  be  controlled  by  the 
valency  electrons  and  these  may  be  treated  as  particles 
of  an  electron  gas.  The  valency  electrons  spend 
most  of  their  time  outside  the  ion  and  it  is  shown  that 
c  should  be  approx.  (Vex/JY)5/3,  where  Fex  is  the  extra- 
ionic  vol.  in  the  unit  cell  of  the  crystal  and  N  is  the 
no.  of  valency  electrons  in  the  unit  cell.  The  alkali 
metals  (open)  show  this  relationship  approx.  With 
full  metals  c  is  small.  From  this  relationship  it  is 
deduced  that  Pb  and  T1  in  the  metallic  crystals  more 
probably  correspond  with  Pb**  and  Tl*  than  with 
Pb****  and  Tl**\  The  following  elements  and  their 
different  ionic  forms  are  discussed  :  Li,  Be,  Na,  Mg, 


Al,  Si,  K,  Ca,  Cu,  Zn,  Ga,  Ge,  As,  Se,  Rb,  Sr,  Ag,  Cd, 
In,  Sn,  Sb,  Cs,  Ba,  Au,  Hg,  Tl,  Pb.  ■•*  W.  R.  A. 

Relation  between  the  electronic  radius  and  the 
Compton  wave-length  of  the  proton.  A.  E. 
Haas  (Science,  1938,  87,  585). — The  ratio  radius  of 
the  electron  :  Compton  X  of  the  proton  is  3/a/2.  It 
is  concluded  that  in  the  equilibrium  state  of  the 
universe  one  third  of  its  primordial  particles  are 
protons,  one  third  electrons,  and  one  third  neutrons. 

L.  S.  T. 

Connexion  between  universal  physical  con¬ 
stants.  H.  Ertel  (Naturwiss.,  1938,  26,  463). — 
Theoretical.  A.  J.  M. 

Action  of  gases  on  the  photogenic  reactions 
accompanying  the  pyrolysis  of  sodium  azide. 
R.  Atottbert  and  J.  Mattler  (Compt.  rend.,  1938, 
206,  1639—1641 ;  cf.  A.,  1938,  I,  294).— The  ultra¬ 
violet  emission  during  pyrolysis  is  considerably 
increased  by  circulating  No,  02,  or  H2  over  the  NaN3, 
This  is  probably  due  to  the  removal  of  Na  from  the 
reaction  zone,  Na  atoms  inhibiting  the  excitation  of 
N2  mols.  by  the  energy  of  activation.  A.  J.  E.  W. 

Emission  bands  of  SiCl2  and  SnCl2.  R.  K. 
A  sen  li,  M.  Karim,  and  R.  Samuel  (Proc*!  Physical 
Soc.,  1938,  50,  581 — 598). — A  discharge  through 
flowing  vapour  of  SiCl4,  SnCl4,  and  SnCl2  shows  regions 
of  selective  continuous  emission  and  several  sets  of 
new  broad  and  diffuse  bands  differing  in  character 
and  in  mode  of  production  from  known  SiCl  and  SnCl 
bands.  They  are  attributed  to  the  triat.  mols.  SiCL> 
and  SnCl2,  and  an  analysis  on  this  assumption  reveals 
two  excited  electronic  levels  of  SiCl2  (w  =  28,295  and 
29,952)  and  one  of  SnCJ2  (v  =  22,237).  Consts.  and 
excitation  energies  are  evaluated.  N.  M.  B. 

Spectra  of  the  monochlorides  of  nickel,  cobalt, 
and  iron.  K.  R.  More  (Physical  Rev.,  1938, 
[ii],  54,  122 — 125). — Emission  spectra  in  the  region 
3800 — 6000  A.,  attributed  to  NiCl,  CoCl,  and  FeCl, 
have  been  excited  by  means  of  high-frequency  dis¬ 
charges  in  Si02  tubes  containing  NiCl2,  CoCl2,  and 
FeCl2,  respectively.  Vibrational  analyses  of  four 
systems  of  NiCl  and  three  systems  of  CoCl  are  given. 
The  FeCl  bands  showed  no  regularities.  N.  M.  B. 

Flame  spectra  of  aliphatic  halides.  II. 
Ethyl  bromide.  W.  M.  Vaidya  (Proc.  Indian  Acad. 
Sci.,  1938,  7,  A,  321—326;  cf.  A.,  1938,  I,  10).— 
Bands  due  apparently  to  BrO  are  described.  A  large 
no.  of  bands  in  the  yellow-orange  are  attributed  to 
Br2.  E.  S.  H. 

Spectrum  of  thallium  chloride.  H.  G.  Howell 
and  N.  Coulson.  (Proc.  Roy.  Soc.,  1938,  A,  166, 
238 — 249).— Absorption  and  emission,  spectra  have 
been  studied  in  the  region  X  =  1900 — 9000  a.  Con- 
tinua  and  diffuse  bands  and  a  discrete  band  system 
have  been  found  in  absorption  in  the  region  2500 — 
3500  a.  -  The  band  system  also  occurs  in  emission. 
An  analysis  of  the  system  is  given  and  the  classification 
of  the  bands  is  tabulated.  G,  D.  P. 

.j*  /  •  *  •'  -  ■  -  “■  ■**■■■*’ 

.  Electron  affinity  of  water.  A.  K.  Dutta  (Trane. 
Bose  Res.  Inst.,  1935—1936,  11,  153—158;  cf.  A., 
1937,  I,  391). — The  ultra-violet  absorption  spectrum 
of  H20  subjected  to  a  spark  between  electrodes  of 
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pure  Cu,  Ag,  Fe,  Zn,  Cd,  and  Bi  has  been  examined. 
General  absorption  at  longer  XX,  increasing  with  the 
duration  of  the  spark  and  removable  (Cu)  on  ultra¬ 
filtration,  is  due  to  disseminated  material.  With  Cu, 
Ag,  and  Fe,  selective  absorption  also  appears  at  X 
2600  A.  From  the  agreement  of  the  corresponding 
energy  (107  kg.-cal.)  with  previous  results  from  aq. 
solutions  of  alkali  halides,  this  band  is  tentatively 
ascribed  to  the  electron  affinity  of  H20.  I.  Me  A. 

Continuous  absorption  spectrum  of  iodine 
monochloride  in  the  ultra-violet.  J.  L.  Binder 
(Physical  Rev.,  1938,  [ii],  54,  114— 117).— The 
absorption  of  light  in  IC1  gas  follows  Beer’s  law  for 
the  concns.  investigated  (  >4  x  1(Hm.).  The  absorp¬ 
tion  coeffs.  measured  at  several  temp,  and  at  a  no.  of 
XX  in  the  ultra-violet  continuous  band  were  measured 
and  tabulated,  and  partial  absorption  coeffs.  are 
derived.  The  effective  amplitude  of  vibration  of  the 
electron  producing  the  band  was  determined  from  the 
absorption  coetf.  curves.  N.  M.  B. 

Absorption  spectra  of  co-ordination  com¬ 
pounds.  II.  R.  Tsuchida  (Bull.  Chem.  Soc. 
Japan,  1938,  13,  436—450;  cf.  A.,  1938,  I,  385) — 
The  origin  of  the  third  absorption  band,  which  occurs 
with  negative  co-ordinated  groups  in  the  trans 
positions,  is  discussed  theoretically.  Its  frequency, 
v3,  is  given  by  /iv3  —  S  P  E  —  J,  where  E  — 
electron  affinity  of  the  anion,  J  —  ionisation  energy 
of  the  central  ion,  S  =  co-ordination  energy,  and  P 
—  work  of  approach  of  the  anion.  The  ultra-violet 
absorption  bands  of  the  solid  alkali  halides  are 
explained  in  the  same  way.  The  order  of  decreasing 
stability  of  various  co-ordinated  groups,  deduced  from 
the  frequency  of  the  second  band  (v2)  in  a  series  of 
related  complexes,  is  NH3,  X02“,  ONO“,  H20,  NCS~, 
OH~,  N03~,  CP,  C03”,  Br~.  The  photochemical 
stability  is  given  by  P  —  i?,  where  R  is  the  energy  of 
activation,  whereas  the  stability  of  the  complex  in 
thermal  reactions  is  governed  by  S  (—  /iv2).  The 
substitution  of  co-ordinated  groups  takes  place  in  the 
direction  in  which  S  increases,  i.e.,  in  such  a  way  that 
the  second  band  is  displaced  to  shorter  XX. 

H.  J.  E. 

Relation  between  the  configuration  of  metallic 
complex  salts  and  their  absorption  spectra. 
II,  cM**-Trinitro-triammine  cobalt.  H.  Sue  da 
(Bull.  Chem.  Soc.  Japan,  1938,  13,  450 — 452;  cf.  A., 
1937, 1,  392).— Cis-[Co(NH3)3(N02)3]  (I)  in  aq.  solution 
gives  an  absorption  curve  similar  to  those  of 
[Co(XH3)5(N02)]C12  (II)  and  c/s-[ Co(NH3)4(N02)2]C1 
(III).  The  extinction  coeff.  for  the  max.  at  X  3250  a. 
was  3*6  times  that  for  (II)  and  1*6  times  that  for  (III). 
(I)  did  not  show  a  third  absorption  band.  The  results 
confirm  the  author’s  theory  that  the  absorption  bands 
are  due  to  pairs  of  co-ordinated  groups  situated  in  the 
tra,7is  position  and  functioning  additively. 

II.  J.  E. 

Light  absorption  of  some  compounds  related 
to  the  arsenites,  and  some  organic  arsenic 
compounds,  in  the  ultra-violet.  IV.  Arsenic 
compounds  of  importance  in  pharmacy.  K. 
Brand  and  E.  Rosenkranz  (Pharm.  Zentr.,  193S, 
79,  4S9 — 193). — The  absorption  spectra  of  KH2P03, 
KH2P04,  KH2As04,  Me^sOgNa,  MeAs03Na2, 


CH2Bu*CC1ICH’As02K,  arsanilic  acid  (I),  atoxyl  (II), 
arsacetin  (III),  spirocide,  neosalvarsan,  the  Na  com¬ 
pound  and  dihydrochloride  of  salvarsan  were  investig¬ 
ated.  The  absorption  of  KH2P03  is  markedly 
different  from  that  of  KN02,  whilst  the  curves  for 
KH2P04  and  KH2As04  are  parallel.  The  curves  for 
(I),  (II),  and  (III)  are  also  very  similar.  The  absorp¬ 
tion  max.  for  all  three  is  approx.  254  mu.  and  (II)  has 
the  greatest  extinction  coeff.  A.  J.  M. 

Light  absorption  of  flavones  and  flavanol 
pigments  and  of  their  gluco sides.  L.  March- 
lewski  and  B.  Skarzynski  (Biochem.  Z.,  193S,  297, 
56 — 59;  cf.  A.,  1937,  I,  280). — In  order  to  determine 
the  effect  of  the  carbohydrate  residues  on  the  absorp¬ 
tion,  curves  have  been  plotted  for  apiin,  apigenin,  and 
quercitrin.  The  residues  alter  the  position  of  some 
of  the  max.  and  ruin.  W.  McC. 

Absorption  spectra  of  pyrrole  dyes.  II.  A. 
Stern  and  F.  Prtjckner  (Z.  physikal.  Chem.,  1938, 
182,  117 — 126;  cf.  A.,  1937,  I,  548). — The  absorption 
spectra  in  EtOH  or  dioxan  solution  of  stercobilin  (I) 
and  of  urobilin  IXa,  and  of  their  respective  hydro¬ 
chlorides,  are  similar  but  quite  distinct,  showing  that 
the  substances  are  not  identical.  The  solvent  has 
little  effect  on  the  absorption.  The  spectrum  of  (I) 
and  of  its  hydrochloride  are  of  the  same  type  as  those 
of  pyrromethene  (II)  and  its  hydrochloride,  shoving 
the  presence  of  a  (II)  structure  in  (1).  The  absorption 
spectrum  of  the  (I)-CHC13  compound  is  of  the 
bilirubinoid  hydrochloride  type,  showing  that  attach¬ 
ment  of  CHC13  to  the  N  of  the  (II)  chromophore  has 
the  same  influence  on  light  absorption  as  has  salt 
formation.  Two  isomeric  glaucobilins,  coproglauco- 
bilin  IV  y-Me2  ester  and  coproglaucobilin  I  a-Me2 
ester,  have  different  absorption  spectra,  which  are 
both  of  the  same  type  as  that  of  glaucobilin  IXa  and 
substances  with  the  bilitriene  system.  H.  J.  E. 

Band  spectra  of  the  tellurium  halides  and  the 
isotope  effect  in  the  electronic  spectra  of  poly¬ 
atomic  molecules.  M.  Wehrli  (Helv.  Phys. 
Acta,  1936,  9,  208—233;  Chem.  Zentr.,  1936,  ii,  256). 
— The  absorption  spectra  of  TeCl2  and  TeBr2  between 
6500  and  4700  a.  are  diffuse,  due  to  predissociation. 
The  Cl  isotope  effect  is  detectable  in  TeCl2.  For 
symmetrical  triat.  mols.  linearity  may  be  detected  by 
comparison  of  the  observed  and  calc,  isotope  effects. 
TeCl2  is  linear  in  both  the  ground  state  and  the 
excited  state.  H,  J.  E. 

Electron  band  spectra  of  the  linear  molecules 
HgCl2,  HgBr2f  Hgl2,  and  TeCl2.  M.  Wehrli 
(Helv.  Phys.  Acta,  1938,  11,  339 — 356;  cf.  A.,  1938, 
I,  10). — The  absorption  spectra  of  HgCL>,  HgBr2,  and 
Hgl2  vapours  have  been  determined  and  analysed. 
The  results  agree  with  the  known  Raman  frequencies 
of  these  vapours.  It  is  shown  that  for  absorption  the 
mols.  are  linearly  symmetrical,  but  depart  from  this  in 
consequence  of  predissociation.  The  band  system  of 
TeCl2  belongs  to  a  forbidden  electron  transition  and 
the  intensity  distribution  is  quite  different  from  that 
of  the  spectra  of  the  Hg  halides.  The  theoretical 
selection  rules  are  discussed.  A.  J.  M. 

Vibrational  frequencies  of  the  Mn04  ion. 
O.  Sfecchia  and  G.  Scandurra  (Nuovo  Cim.,  1935, 
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12,  601—605 ;  Chem.  Zentr.,  1936,  ii,  260).— The  band 
spacings,  Av,  in  the  absorption  spectrum  of  KMn04 
coincide  with  characteristic  infra-red  frequencies  of 
the  Mn04'  ion.  In  KMn04  crystals  both  the  X  of  the 
bands  and  Av  are  dependent  on  the  direction  of 
observation.  H.  J.  E. 

Bands  of  the  OH  molecule  in  the  spectrum  of 
the  nocturnal  sky.  G.  D&tardin  and  R.  Bernard 
(Compt.  rend.,  1938,  206,  1747—1749;  cf.  A.,  1938, 
I,  382). — All  the  observed  max.  in  the  night  sky 
spectrum  at  3060 — 3245  and  3420 — 3520  a.,  except 
three  (at  3206,  3228,  and  3454  a.),  may  be  interpreted 
as  OH  bands.  Their  occurrence  is  discussed. 

A.  J.  E.  W. 

Experimental  comparison  of  the  absorption 
of  light  by  the  lower  atmosphere  and  by  the 
total  atmosphere.  (Mme.)  A.  Vassy  and  E. 
Vassy  (Compt.  rend.,  1938,  206,  1893 — 1895). — 
Absorption  coeffs.  in  the  visible  spectrum  at  ground 
level  are  calc,  from  measurement  on  two  spectrograms 
of  a  continuous  light  source  (incandescence  lamp) 
taken  successively  with  widely  differing  distances 
between  lamp  and  spectrograph ;  relative  vals.  for 
the  ultra-violet  region  are  obtained  using  a  H2  dis¬ 
charge  tube  (cf.  A.,  1934,  1054).  The  total  atm. 
absorption  is  determined  by  observations  with  the 
same  spectrograph  on  stars  at  different  distances  from 
the  zenith  (cf.  A.,  1935,  800).  A.  J.  E.  W. 

Absorption  of  light  by  the  lower  atmosphere. 
(Mme.)  A.  Vassy  and  E.  Vassy  (Compt.  rend.,  1938, 
207,  63 — 65). — Absorption  spectra  and  optical  densi¬ 
ties  of  the  atm.  to  a  height  of  1  km.  have  been 
measured  on  9  evenings  and  may  be  arranged  in  two 
classes.  In  one  the  bands  of  H20  vapour,  of  02  and 
04,  and  of  03  (except  Chap  puis  bands)  have  been 
found.  There  is  also  superposed  on  these  an  absorp¬ 
tion  of  const,  density  independent  of  X.  In  the  other 
class  bands  possess  greater  densit}',  H20  vapour  bands 
are  much  accentuated,  and  there  appears  to  be  no 
superposed  absorption.  W.  R.  A. 

Photo-electric  measurements  of  the  seasonal 
variations  in  daylight  around  0-41  g.,  from  1930 
to  1937.  W.  R.  G.  Atkins  (Proc.  Roy.  Soc.,  1938, 
A,  165,  453 — 465). — Measurements  were  made  at 
Plymouth  of  the  vertical  illumination  in  connexion 
with  the  study  of  the  seasonal  changes  in  the  plankton 
in  the  English  Channel.  The  results  are  presented  in 
tables  giving  the  mean,  greatest,  and  least  vals.  for 
the  daily  max.  for  each  month.  The  high  vals.  of  the 
mean  monthly  illumination  set  1930  apart  as  an 
exceptional  year.  G.  D.  P. 

Calculation  of  absorption  coefficients  of  day¬ 
light  in  natural  waters.  R.  T.  Young,  jun. 
(J.  Opt.  Soc.  Amer.,  1938,  28,  95 — 99). — A  relation 
between  the  “  true  ,f  and  the  u  vertical  ”  absorption 
coeffs.  is  derived  and  discussed.  A.  J.  E.  W. 

Possibility  of  detecting  molecular  hydrogen 
and  nitrogen  in  planetary  and  stellar  atmo¬ 
spheres  by  their  rotation- vibration  spectra. 
G.  Herzberg  (Astrophys.  J.,  1938,  87,  428—437), — 
This  detection  is  possible  owing  to  the  quadrupole 
moments  of  H2  and  N2,  which  are  discussed.  A 
further  possibility  of  detecting  H2  and  N2  is  by  the 


ordinary  rotation- vibration  of  the  isotopic  mols.  HD 
and  l4N15N.  L.  S.  T. 

Quadrupole  rotation-vibration  spectrum  of 
hydrogen.  H.  M.  James  and  A.  S.  Coolidge 
(Astrophys.  J,,  1938,  87,  438 — 459). — The  theory  of 
the  quadrupole  radiation  of  homonu clear  diat.  mols. 
is  developed  for  transitions  between  states,  and 
applied  in  a  theoretical  treatment  of  the  rotation- 
vibration  spectrum  of  H2.  L.  S.  T. 

Structure  of  the  violet  bands  of  cyanogen  in 
the  spectra  of  comets.  J.  Dufay  (Compt.  rend., 
1938,  206,  1948 — 1951). — The  quanta  of  rotation  in 
the  interval  separating  band  max.  are  the  greater  the 
smaller  is  the  distance  of  the  comet  from  the  sun. 
Secondary  max.  near  the  origins  of  the  P  and  R 
branches  of  the  0  ->  0  band  are  discussed. 

W.  R.  A. 

Spectra  of  absorption  by  reflexion  of  solids 
in  the  visible  and  ultra-violet.  Value  of  the 
method.  M.  Billy  and  A.  Berton  (Compt.  rend., 
1938,  206,  1958— 1960;  cf.  A.,  1938,  I,  384).— The 
experimental  arrangement,  the  influence  of  particle 
size,  and  the  method  of  reflecting  the  light  are  dis¬ 
cussed.  The  method  can  be  applied  to  investigate 
the  mol.  constitution  of  solids  which  cannot  be 
studied  by  transmission  methods.  W.  R.  A. 

Influence  of  salts  on  the  absorption  spectra 
of  aqueous  cobalt  chloride  solutions .  R .  Brdi£ ka 
(J.  Chem.  Physics,  1938,  6,  404—405). — Polemical. 
The  experimental  data  of  Pearce  and  Dawson  (A., 
1938,  I,  226)  can  be  explained  on  the  view  suggested 
previously  (A.,  1930,  1540).  W.  R.  A. 

Alteration  of  the  absorption  spectrum  of 
chrome  alums  by  the  presence  of  heavy  water 
of  crystallisation.  H.  Boiim  (Ann.  Physik,  3938, 
[v],  32,  521—536;  cf.  A.,  1936,  135).— The  sub¬ 
stitution  of  HoO  by  D20  in  the  K  Or  Se  and  K  Cr  S 
alums  causes  shifts  up  to  60  cm.-1  in  the  position  of 
sharp  lines  in  the  absorption  spectrum  and  greater 
shifts  in  the  diffuse  lines.  It  is  deduced  that  the 
diffuse  lines  are  formed  by  the  overlapping  of  electronic 
and  vibrational  transitions.  The  continuous  absorp¬ 
tion  of  K  Cr  S  alum  in  the  blue  is  greatly  weakened 
by  the  presence  of  D20  of  crystallisation.  0.  D.  S. 

Transformation  of  a  band  spectrum  into  a 
continuous  spectrum  under  the  influence  of 
pressure.  J.  Rouvillois  and  H.  Muraour  (Compt. 
rend.,  1938,  206,  1719— 1721).— OH  bands  observed 
during  combustion  of  explosives  at  low  pressures 
disappear  at  p  >•  -~50  kg.  per  sq.  cm.,  a  continuous 
spectrum  and  lines  due  to  metallic  impurities  remain¬ 
ing.  These  lines  decrease  in  intensity  on  further 
increasing  p ,  finally  disappearing  for  p  >  <—'1000  kg. 
per  sq.  cm.,  or,  in  the  case  of  heavy  metals,  appearing 
in  absorption.  A.  J.  E.  W. 

Mean  absorption  and  equivalent  absorption 
coefficient  of  a  band  spectrum.  W.  M.  Elsasser 
(Physical  Rev.,  1938,  [ii],  54,  126— 129).— Mathe¬ 
matical.  An  elementary  theory  of  the  absorption  of 
a  band  in  which  the  lines  have  the  dispersion  form 
required  by  the  theory  of  collision  broadening  is 
developed.  N.  M.  B. 
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.  Constitution  of  thio-acids.  (Mlle.)  F.  Bloch 
(Compt.  rend.,  1938,  206,  1733—1736;  cf.  A.,  1938, 
II,  171).: — The  OH  band  at  M)*98  [jL.  does  not  occur 
in  the  absorption  spectrum  of  liquid  AcSH  at  15° ;  it 
is  observed  at  low  intensity  in  the  vapour  at  95°,  but 
this  is  attributed  to  the  presence  of  traces  of  AcOH. 
In  solution  in  C6H6  and  AcOH,  AcSH  exists  as  single 
mols.,  suggesting  that  the  absence  of  the  OH  band  is 
not  due  to  association.  It  is  concluded  that  AcSH 
contains  only  a  small  proportion,  if  any,  of  the  form 
Me-CS-OH.  l  -  A.  J.  B.  W. 

Presence  of  the  (OH),  infra-red  absorption 
band  in  the  intramolecular  hydrogen  linking. 

R.  Freymann  (Compt.  rend.,  1938,  206,  1812— 
1814). — The  band  (at  ~T()  (x.)  has  been  observed  in 
the  absorption  spectra  of  o-OH*CGH4*CHO  and 
o-OH*C6H4*C02Me;  it  also  occurs  with  enolic  com¬ 
pounds  [CH2Ac2  and  CH2(COPra)2]  but  not  with 
ketonie  compounds  (CH2Ae*C02Et  and  COMe2)<  It 
is  concluded  that  the  (OH),  band  may  have  intramol. 
origin  and  occur  in  cases  where  the  (OH)v  band!  is 
absent.  In  such  cases  the  intensity  of  the  band  is  not 
appreciably  affected  by  increase  in  temp.,  and  the 
(0H)V  band  does  not  appear,  even  in  the  vapour; 
when  the  (OH),  band  is  of  intermol.  origin,  its  intensity 
decreases  and  that  of  the  (OH) v  band  increases  on 
heating.  A.  J.  E.  W. 

Infra-red  prism  spectroscopy.  R.  B.  Barnes 
(J.  Opt.  Soc.  Amer.,  1938,  28,  140— 143).— The 
transparency  of  alkali  halide  crystals  at  frequencies 
>  the  characteristic  frequency  is  increased  by  cooling 
to  liquid  air  temp.  Suggestions  are  made  for  the 
construction  of  an  infra-red  spectrometer  with  cooled 
prism.  The  infra-red  transmission  curve  of  LiF 
crystals  has  been  measured.  Results  indicate  that 
a  LiF  prism  could  be  used  only  to  6  g..  0.  D.  S. 

[Lattice  ]  vibrations  of  some  fluorine  deriv¬ 
atives.  M.  Pakodi  (Compt.  rend.,  193S,  206, 
1717 — 1719).— XX  of  absorption  bands  have  been 
found  as  follows  :  CaF2,  51 -5,  31;  SrF2,  69,  40*6; 
BaF2)  73,  43  a.  Born’s  theory  gives  a  Raman 
frequency  of  278  cm.4  for  SrF2  and  BaF2 ;  the  Raman 
frequency  for  CaF2  (325  cm.-1)  is  in  agreement  with 
the  val.  calc,  from  the  principal  infra-red  frequency 
and  cF.  A.  J.  E.  W. 

Repetition  of  the  whole  of  the  vibrational  spec¬ 
trum  of  organic  molecules  in  the  neighbourhood 
of  each  of  the  vibrational  CH  frequencies,  funda¬ 
mental  or  harmonic.  Y.  Ta  (Compt.  rend.,  193S, 
206,  1371 — 1373). — A  no.  of  weak  absorption  bands 
have  been  observed  adjacent  to  the  2v4,  3v4,  v4  +  S45, 
and  2v4  +  S45  CH  frequencies  in  CHX3  (X  —  Cl,  Br, 
I).  The  frequency  differences  between  these  weak 
bands  and  the  principal  bands  are  in  each  case  in 
agreement  with  the  vibrational  frequencies  deduced 
from  far  infra-red  and  Raman  spectra.  '  Observations 
on  CHCL’CGs  and  CHGKOCig -indicate  that  the 
phenomenon  is  probably  of  general  occurrence. 

J l  A.  J.  E.  W. 

Infra-red  absorption  spectrum  of  CD4.  A.  H. 
Nielsen  and  H;  H. -Nielsen  (Physical  Rev.’,  1938, 
[ii]y  54,  "  118—121). — Data  and  curves  obtained  by 
measurements  of  the  CD4  spectrum  in  the  range  3*0—- 


10*5  jx.  show  regions  of  absorption  at  3*3,  4*4,  and 
10*0  p:  The  respective  centres  are  2992*8,  3103*7 
(two  overlapping  bands),  2259*0,  and  995*86  cm.4 
Identifications  and  line  spacings  are  given,  and 
results  are  compared  with  corresponding  data  for 
CH4.  The  moment  of  inertia  of  CD4  is  1*044  X  10-39 
g.-cm.2  N.  M.  B. 

Infra-red  absorption  by  13C1602  at  4*375  p. 
A:  H.  Nielsen  (Physical  Rev.,  1938,  [ii],  53,  983- — 
985). — The  fundamental  vibration-rotation  band  v3 
has  been  found  with  its  centre  at  X  4*375  p.  or  2284*5 
cm4  A  formula  is  found  for  the  individual  lines  of 
the  band.  AVhen  corr.  by  the  appropriate  mass 
correction,  v3  and  the  anharmonic  const,  assume  the 
respective  vals.  2295*8  cm.-1  and  —11*4  cm.4,  which 
together  give  the  position  of  the  centre  of  the  band 
as  2284*4  cm.*1  in  exact  agreement  with  observation. 

-  N.  M.  B. 

Fluorescence  of  the  chlorins.  A.  Stern  (Z. 
physikal.  Chem.,  1938,  182,  186 — 192). — The  fluor¬ 
escence  spectrum  of  mesopyrrochlorin  (I)  is  of  the 
same  type  as  that  of  pyrroporphyrin  (II) ;  both  have 
five  bands,  the  former,  being  slightly  displaced 
towards  the  red.  From  this  it  follows  that  the 
chlorins  and  the  chlorophyll  derivatives  in  general 
have  the  same  inner  ring  system  as  the  porphyrins. 
This  also  follows  from  the  general  regularity  between 
absorption  and  fluorescence,  for  the  absorption  spectra 
of  (I)  and  (II)  are  also  relatively  similar.  T.  H.  G. 

Anisotropic  organic  dye  molecules.  Second¬ 
ary  valency  binding  as  energy  carrier.  G, 
Scheibb  and  L.  Handler  (Naturwiss.,  1938,  26, 
412—413;  cf.  A.,  1938,  I,  90,  117;  Jelley,  A.,  1937, 

I,  291). — On  optical  evidence  it  is  inferred  that  dyes 

of  the  ^-wocyanine  class  can  exist  as  (i)  normal  plane 
mols.,  (ii)  discrete  thread-like  polymerides  of  the  ions 
of  (i)  with  a  layer  structure,  and  (iii)  micelle  aggregates 
of  (ii)  obtained  by  drying  streaming  solutions. 
(i)^=±:(ii)->  (iii).  These  units  are  characterised  by 
absorption  and  fluorescence  spectra  differing  in  X  and 
polarisation.  Fresh  solutions  of  (ii)  are  optically 
isotropic  .  (ascribed  to  randomly  curved  mols.  and 
intra-mol,.  energy  transference  between  absorption 
and  emission) ;  anisotropy  occurs  on  streaming  (inter- 
plate  or  capillary)  or  by  adsorption  on  gypsum  or 
Cellophane,  through  straightening  of  (ii).  The  results 
are  interpreted  in  terms  of  the  different  ^-electron 
function  in  (i)  and  (ii),  supported  by  confirmatory 
evidence  and  previous  work.  I.  McA. 

Luminescence  of  solids  at  low  temperatures. 

J.  T.  Randall  (Nature,  1938,  142,  113 — 114). — The 
following  substances  are  fluorescent  at  low.  temp.  : 
aiihyd.  BeS04,  anhyd.  MgCL,  ZriO,*  ZnCL,*  anhyd. 
ZnS04>  Zn2Si04,  ZnS,  CdCI2,*  CdBr2;  CdL>,  EgCl2, 
Hg2Cl2,*  Cu2C12,  AgCI,  AgBr,  In  .acetylacetone,* 
Sm203,  Sm2(S04)3,  silicic  acid,  SnCl2,  Pb(N03)2,  PbC)2, 
Ps*  SbCl3,  BiCl3,  anhyd.  MnCI2,  anhyd.  MnBr2,  red* 
and  yellow  forms  of  PtCl2(dipy)2,  Na  fluorescein,  and 
rhodamine-G.B.  500.  Compounds  marked  *  fluoresce 
appreciably  at  room  temp.  Cu2Cl2  gives  two  different 
spectra  according  to  the  temp.  The  fluorescence  of 
some  of  these  compounds  is  considered  to  be  that  of 
the  pure  substance,  but  should  it  prove  to  be  that  of 
impurity  phosphors  then  examination  at  low  temp. 
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provides  a  more  sensitive  test  of  purity  than  do  the 
usual  methods.  The  low- temp,  spectra  recorded  for 
several  substances  (ZnS,  Cdl2,  AgCl,  etc.)  activated 
by  Mn  show  a  common  band  lying  between  5900  and 
6000  a.  L.  S.  T. 

Organic  phosphors  with  inorganic  ground- 
materials.  III.  Luminescent  alkaline-earth 
carbonates.  H.  Chomse  and  W,  Lutzenberger 
(Z.  anorg.  Chem.,  1938,  238,  236—240;  cf.  A.,  1937, 
I,  473). — CaC03  and  SrC03,  but  not  BaC03,  when 
pptd.  in  presence  of  various  org.  substances  and 
subsequently  heated,  become  luminescent.  1  The  effect 
is  a  max.  with  specimens  heated  to  between  370°  and 
430°.  The  luminescence  resembles  that  of  some 
CaC03  minerals,  and  CaC03  of  animal  origin  behaves 
similarly.  F.  J.  G. 

Photoluminescent  properties  of  synthetic 
flavin.  C.  Dh£r£  and  V.  Castelli  (Compt.  rend., 
1938,  206,  2003 — 2005). — Fluorescence  spectra  of 
flavin  in  the  cryst.  state  and  in  solution  at  room  temp, 
and  at  —180°  are  discussed.  Crystals  and  solutions 
give  a  red  phosphorescence ;  for  crystals  and  solutions 
in  lactic  acid  and  in  cycZohexanol  this  is  followed  by 
a  green  phosphorescence.  W.  R.  A. 

Universal  constant  for  band  spectra.  Assign¬ 
ment  of  lines  in  a  band  to  causes  other  than 
molecular  rotation.  H.  Deslandres  (Compt. 
rend.,  1938,  206,  1S44 — 1848). — The  relation  between 
rotational  and  vibrational  spectra  is  further  discussed 
(cf.  A.,  1938,  1,  115,  341).  The  reflexion  spectrum  of 
NaCl  and  the  Raman  spectra  of  NaCl  and  NaC103  are 
discussed  in  relation  to  the  author’s  theory. 

A.  J.  E.  W. 

Universal  constant  for  band  spectra.  Assign¬ 
ment  of  the  lines  of  a  band  to  causes  other  than 
molecular  rotation.  H.  Deslandres  (Compt. 
rend.,  1938,  207,  7 — 11). — The  spectra  of  ZnEt2  and 
of  CHMeICH*CO*NMe2  are  discussed  (sec  preceding 
abstract).  W.  R.  A. 

Molecule  of  sulphur  and  its  Raman  spectrum. 

S.  Bhagavantam  (Physical  Rev.,  1938,  [ii],  53,  1015). 
— Methods  based  on  group  theory  are  applied  to  the 
investigation  of  the  normal  modes  of  oscillation  of  the 
S8  mol.  Tabulated  results  indicate  two  strong  and 
well  polarised  lines  and  five  depolarised  lines  in  the 
Raman  spectrum.  Predictions  are  in  good  general 
agreement  with  the  observations  of  Venkateswaran 

<cf.  A.,  1937,  I,  9).  N.  M.  B. 

Identification  of:  a  mercuric  chlorobromide 
by  .  Raman  effect.  (Mlle.)  M.  L.  Delwaulle 
(Compt.  rend.,  1938,  206,  1965— 1967). — The  Raman 
spectra  of  EtOH  solutions  of  HgBr,z,  of  HgCl2,  and  of 
a  mixture  of  HgBr2  and  HgCl2  are  recorded  and 
support  the  reaction  HgBr2  +  HgCl2 2HgBrCl  (I). 
(I)  is  characterised  by  the  displacements  139,  232,  and 
347  cm.4  Spectra  of  crystals  prepared  from  a  mix¬ 
ture. of  HgCl2  and  HgBr2  in  EtOH  and  from,a  fused 
cquimol.  mixture  of  the  two  simple  halides  are  very 
similar  to  that  for  the  solution  of  (I).  W.  R.  A. 

Raman  spectrum  of  perchloric  acid  and  its 
anhydride.  R.  Fonteyne  (Natuurwetensch.  Tijds., 
1938,  20,  112—119). — The  Raman  spectra  of  HC104 
show  that  mols.  of  the  pseudo-acid  OH*CI03,  sym¬ 


metry  C3c,  occur  in  acid  of  >73%  concn.  Lines  due 
to.  vibrations  of  the  C103  group  occur  in  the  spectrum 
of  C1207,  which  probably  has  an  angular  structure 
and  a  dipole  moment.  S.  C. 

Raman  effect  in  liquid  ethylene  and  ethane. 
G.  Glockler  and  M.  M.  Renfrew  ( J.  Chem.  Physics, 
193S,  6,  409— 410).—' Two  lines  reported  in  the  Raman 
spectrum  of  liquid  C2H4  (A.,  1938,  I,  228)  are  absent 
in  the  spectrum  of  gaseous  C2H4  but  present  in  the 
infra-red  spectrum  of  the  gas.  Similarly  for  C2H6, 
two  lines  in  the  Raman  spectrum  of  the  liquid 
apparently  coincide  with  lines  in  the  infra-red 
absorption  of  gaseous  C2HG.  Such  a  coincidence  is 
prohibited  in  S3-mmetrical  mols.  by  selection  rules. 
Reasons  are  adduced  to  show  that  this  apparent 
coincidence  is  not  due  to  isotopic  shifts  arising  from 
13C  but,  more  probably,  arises  because  the  selection 
rules  for  the  gas  break  down  when  they  are  applied 
to  the  liquid  state.  W.  R.  A. 

Carbon  isotope  effect  in  the  Raman  spectrum 
of  dimethylacetylene .  G.  Glockler  and  M.  M. 
Renfrew  (J.  Chem.  Physics,  1938,  6,  408 — 409). — 
The  previous  explanation  of  4  weak  lines  accompany¬ 
ing  the  2  strong  Raman  lines  of  CMe-CMc  at  2235 
and  2313  cm4  (A.,  1935,  146)  is  discarded.  One  pair 
is  due  to  an  isotopic  shift  caused  by  mols.  containing 
13C  and  the  other  to  lines  excited  by  weak  members 
of  the  435S  a.  Hg  triplet.  W.  R.  A. 

Raman  spectrum  of  benzene  under  high  dis¬ 
persion  and  the  isotope  effect.  B.  S.  R.  Rag 
(J.  Chem.  Physics,  1938,  6,  343—344). — Examination 
of  the  Raman  spectrum  of  CcH6  at  a  dispersion  of 
10  A.  per  mm.  lias  confirmed  the  view  that  the  984 
cm.4  displacement  is  due  to  13C12C5H6.  The  ratio  of 
the  intensity  of  this  line  to  that  of  the  992  cm.”1  line 
is  6  :  100  as  reported  by  Cheng  et  al.  (A.,  1938, 1,  175). 
The  lines  at  3048  and  3060  cm.-1  are  also  discussed. 

W.  R.  A. 

Raman  spectrum  of  indanone.  (Mlle.)  D. 
Biquard  (Compt.  rend.,  1938,  206,  1824 — 1826). — 
Cryst.  indanone  gives  two  Raman  w,  1703  and  1715 
cm.4  at  23°.  The  liquid  and  solutions  in  Et20  and 
CC14  give  a  single  frequency  of  1707 — 1716  cm.4 
These  w  are  attributed  to  the  CIO  linking. 

A.  J.  E.  W. 

Raman  spectra  of  compounds  containing  the 
N-S  link.  W.  R.  Angus,  A.  II,  Lkckie,  and  T.  I. 
Williams  (Trans.  Faraday  Soc.,  1938,  34,  793 — 797 ; 
cf.  A.,  1936,  136). — Raman  spectra  of  PhS02'NH2, 
CcH4Mc-S02*NH2,  piperidine  1  :  1'- disulphide, 
NH2-S03H/and  N(S03K)3,all  show  a  displacement  of 
about  1070  cm.-1  which  is  assigned  to  the  N-B  link. 

. :V  ;  ^  y  ;  v  .  -V,  %  f.  l.  u. 

Effect  of  temperature  on  the  degree  of  depolar¬ 
isation  of  gaseous  carbon  dioxide,  nitrous 
oxide,  and  acetylene.  R.  Schmidt  (Physikal. 
Z.,  1938,  39,  574— 5S0) .— The  degree  of  depolarisation 
of  .C02,  N20,  and  C2H2  was  determined  at  20°,  40\ 
60°,  and  85°.  There- was  no  variation  of  the  val.  with 
tenip.  to  within  ^5%.  A.  J.  M. 

*  Electrical  charge  of  barium  sulphate  crystals. 
R.  RuYSSEif  (Natuurwetensch.  Tijds., T938,  20,  103— 
104).-^BaSO4  prepared  from  BaCl2  and  Xa2S04  ^or 
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IC2S04  is  always  negatively  and  that  from  H2S04 
always  positively  charged.  S.  C. 

Photo-electric  sensitivity  of  zinc  oxide.  E, 
Hoja  (Z.  physikal.  Chem.,  1938,  40,  B,  263 — 272). — 
The  light-sensitivity  of  ZnO  has  been  studied  in 
relation  to  Baur’s  theory  (A.,  1932, 581)  of  the  analogy 
between  photolysis  and  electrolysis.  It  has  been 
shown  that  pure  aq.  suspensions  of  ZnO  from  which 
the  adsorbed  H20  has  been  driven  show  no  Becquerel 
effect,  the  necessary  and  sufficient  condition  for  the 
production  of  which  is  the  presence  of  a  trace  of 
hydrated  ZnO.  Baur’s  theory  can  be  reconciled  with 
these  observations  if  the  hydrated  ZnO  behaves  as  a 
cathode  depolariser.  T.  H.  G. 

Atomic  irregularities  with  simple  compounds. 

J.  H.  De  Boeii  (Chem.  Weekblad,  193S,  35,  542 — 
552). — A  review  of  published  work  on  and  the  theory 
of  the  conduction  of  electricity  by  crystals  of  electro¬ 
lytes  due  to  irregularities  in  the  crystal  structure. 

D.  R.  D. 

New  Rochelle-salt  type  of  dielectric.  G. 
Busch  (Helv.  Phys.  Acta,  1938,  11,  269 — 298).— 
KH2P04  (I)  and  ICH2As04  (II)  have  been  shown  to 
possess  dielectric  properties  similar  to  those  of  Na  K 
tartrate  in  the  direction  of  the  c  axis.  The  upper 
Curie  points  are  at  115°  and  91°  K.,  respectively.  The 
variation  of  the  dielectric  const,  in  the  direction  of 
the  c  axis  with  temp,  was  determined.  For  (I) 
is  47,500  at  114°  K.,  and  for  (II)  the  max.  is  35,600  at 
92°  K.  In  the  direction  of  the  a  axis  (i.e.,  perpendi¬ 
cular  to  the  c  axis)  the  dielectric  const,  is  independent 
of  frequency  and  field  strength,  and  varies  less  with 
temp.  The  polarisation  reaches  a  saturation  val.  of 
4*3  x  10-6  and  5*0  X  1CH*  coulombs  per  sq.  cm.  for 
(I)  and  (II),  respectively.  NH4H2P04  and  NH4H2As04 
behave  in  an  exactly  similar  manner  to  the  K  salts  at 
room  temp,  but  undergo  a  transformation  at  155°  and 
220°  K.,  respectively,  below  which  temp,  the  dielectric 
const,  cannot  be  determined.  A.  J.  M. 

Viscosity  dispersion  of  dielectric  constants  of 
organic  liquids.  E.  Plotze  (Naturwiss.,  1938, 
26,  460—461). — The  viscosity  dispersion  of  the 
dielectric  const,  of  dil.  solutions  of  polar  substances 
(PhN02,  C1qH7*N02,  alcohols)  in  liquids  of  high 
viscosity  (hydrocarbons  with  10 — 50  poises)  has  been 
determined  in  the  X  range  350—14  m.  and  between 
10°  and  40°.  The  effect  of  temp,  on  the  dispersion 
was  determined  for  solutions  of  different  concns. 
The  effect  of  concn.  can  be  explained  by  Debye’s 
theory  of  rotational  hindrance  of  polar  mols. 

A.  J.  M. 

Dielectric  polarisation  of  a  long-chain  ketone 
at  constant  volume  and  variable  temperature. 
A.  Muller  (Proc.  Roy.  Soc.,  1938,  A,  166,  316 — 324). 
— The  material,  CO(C8H17-n)2,  is  contained  m  a 
coaxial  cylindrical  condenser  designed  to  withstand  a 
pressure  of  2000  atm.  The  experiments  show  that 
the  rapid  rise  of  the  polarisation  previously  observed 
at  const,  pressure  is  intimately  connected  with  the 
large  expansion  of  the  crvstal  lattice  near  the  m.p. 

G.  D.  P. 

Behaviour  of  organic  compounds  in  binary 
systems  on  the  basis  of  their  dielectric  properties. 

K.  Hrynakowski  and  J.  Jeske  (Ber.,  1938,  71,  [2?], 


1415 — 1421). — The  dielectric  behaviour  of  fifteen 
binary  systems  within  the  limits  of  0 — 100%  of  both 
components  has  been  determined  by  the  resonance 
method  or  by  the  procedure  of  Chretien  and  Laurent. 
Polar  and  non-polar  materials  comprising  the  following 
have  been  selected  :  azobenzene  (I)-C6H6 ;  (I)-dioxan 
(II);  (I)-o-N02-C8H4*0H  ;  (I)-s-CeH3(N02)3 ;  (I)- 
PhN02 ;  C6H6-synthetic  camphor  ;  PhOH- 
P-C10H7’NH„;  PhOH-COPh2 ;  PhOH-m-CGH4(OH)2 : 
PhOH“p-C6H4Me*NH2 ;  p-OMc-C6H4-NH*- 
w-C6H4(OH)2  ;  (I)-PhN02  in  (II) ;  (I)-C6H3(N02)3  in 
(II).  A  definite  dependence  of  dielectric  const,  on 
polarisation  or  on  the  formation  of  mol.  compounds 
does  not  exist.  In  certain  cases  characteristic  changes 
in  the  course  of  the  graph  are  observed  which  according 
to  concn.  are  compatible  with  the  formation  of  mol. 
compounds  but  this  concordance  cannot  be  general¬ 
ised.  In  addition,  the  influence  of  the  electric  field 
of  the  condenser  causes  polarisation  of  the  mols. 

H.  W. 

Measurement  of  dielectric  loss  and  of  high- 
frequency  conductivity.  V.  Quartz  condenser 
with  low  losses.  P.  Wulef,  H.  Schwtndt,  and 

5.  Takashima.  VI.  P.  Wulff  and  S.  Takashima 
(Z.  physikal.  Chem.,  193S,  B,  39,  315—321,  322— 
351 ;  cf.  A.,  1938,  I,  345).— V.  The  apparatus  is 
described. 

VI.  Measurements  are  recorded.  In  the  system 
PhOH-CGHG  only  conductivity  losses  were  observed. 
The  temp,  coeff.  was  negative.  The  losses  were 
greatly  increased  by  the  addition  of  NH2Ph.  The 
conductivity  arises  from  proton  exchange  due  to  polar 
association  of  OH  groups.  For  cyc/ohexanol  (I)  in 
C0H6,  cyclohexane,  and  dekalin,  dipole  and  conduc¬ 
tivity  losses  were  observed,  and  were  used  to  calculate 
relaxation  times  and  apparent  mol.  radii.  The  latter 
shows  a  max.  with  increasing  concn.  The  orientation 
polarisation  of  (I)  in  the  three  solvents  passes  through 
a  max.  with  increasing  concn.  (I)  at  a  concn.  of 
about  0*5  mol.  fraction  is  present  largely  in  the  form 
of  polar  association  complexes.  H.  J.  E. 

Dielectric  absorption  in  polar  media  and  the 
local  field.  R.  H.  Cole  (J.  Chem.  Physics,  1938, 

6,  385 — 391). — Dielectric  dispersion  and  absorption 

in  polar  liquids  under  the  influence  of  high-frequency 
fields  are  discussed  on  the  basis  of  a  modified  Onsager 
theory  for  the  local  field.  The  agreement  with 
experiment  and  with  the  hindered  rotation  theory  of 
Debye  is  good.  W.  R.  A. 

Dielectric  constant  of  dipole  liquids.  C.  J.  F. 
Bottcher  (Physica,  1938, 5,  635 — 639). — Theoretical. 
Van  Arkel  and  Snoek’s  formula  for  €  in  polar  liquids 
(A.,  1932,  983;  1934,  357)  is  derived,  using  Onsager’s 
reaction  field  theory.  A.  J.  E.  W. 

Dielectric  investigations  with  carboxyhaemo- 
globin.  S.  Arrhenius  (Physikal.  Z.,  1938,  39, 
559 — 564). — The  relaxation  time  and  dipole  moment 
of  carboxyhaemoglobin  have  been  determined  in 
connexion  with  the  investigation  of  the  electrical 
properties  of  high-mol.  substances.  Calculation  shows 
that  the  envelope  of  H20  around  the  protein  mol.  plays 
a  great  part  in  deciding  the  val.  of  the  dipole  moment. 

A.  J.  M. 
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Electric  moments  of  methyl  and  ethyl  alcohol. 
J.  D.  Stranathan  (J.  Chem.  Physics,  1938,  6,  395 — 
398). — The  dielectric  const,  of  MeOH  vapour  has  been 
determined  by  the  hotcrodyne  beat  method  at  14 
temp,  between  25°  and  206° ;  at  each  temp,  measure¬ 
ments  were  made  at  an  average  of  23  pressures, 
ranging  from  approx,  zero  to  almost  saturation. 
The  measured  moment  of  MeOH  is  1*706 +0*005  d. 
By  taking  the  sum  of  the  electronic  and  at.  polaris¬ 
ations  as  8-G  a  moment  of  1*688+0*006  d.  is  obtained. 
The  mean,  1*698 +0*005  D.,  is  given  as  the  most 
probable  val.  The  data  of  Knowles  (A.,  1933,  9) 
on  EtOH  vapour  have  been  recalc,  by  the  method 
used  for  MeOH.  The  most  probable  moment  of 
EtOH  is  1-702+0*007  d.  W.  R.  A. 

Determination  of  the  dielectric  constant  and 
the  dipole  moment  of  thionyl  bromide  and 
thionyl  chloride.  M.  Beyaert  and  F.  Govaert 
(Natuurwetensch.  Tijds.,  1938,  20,  119 — 124). — 
SOCL  and  SOBr2  have  9*25,  9*06,  and  g  1*60, 
1*47,  respectively.  S.  C. 

Dielectric  constants  of  fluorine  compounds. 
R.  M.  Fuoss  (J.  Amer.  Chem.  Soc.,  1938,  60.  1633 — 
1637).' — Dipole  moments,  derived  from  Sobering 
bridge  measurements  with  the  gases,  are  :  CF4 
0*0,  CF3C1  0*47,  CFoCL  0*55,  CFC13  0*53,  CHF„Ci  1*41, 
CHFClo  1*34,  CHFoBr~l*30,  CF2Bn>  0*72,  CF3-CF3  0*0, 
CC1F2*CC1F2  0*0,  CMeF3  2*27,  CMeClF2  2*13,  CF3*CF2C1 
0*14,  CF3*CH2C1  1*64.  The  vals.  are  in  agreement 
with  the  theory  of  induction.  E.  S.  H. 

Configuration  of  certain  diphenyl  compounds 
indicated  by  their  dipole  moments.  R.  J.  W. 
Le  F&vre  and  H.  Vine  (J.C.S.,  1938,  967—972).— 
The  following  dipole  moments  are  determined : 
2  :  2'-dinitro-  5*19,  4  :  4'-dichloro-2  :  2'-dinitro-  4*90, 
4  :  4'-dibromo-2  :  2'-dinitro-  4*92,  2  :  2'  :  4  :  4'-tetra- 
nitro-  4*38,  4  :  4'-dichk>ro-2  :  2 '-dimethyl-  (I)  0*75, 
4  :  4'-dinitro-2  :  2'-dimethyl-  1*30,  and  2  :  2 '-dimethyl- 
diphenyl  (I)  0*66  ;  Me2  2  :  2'-diphenate  2*42,  its  4  :  4'- 
Br2-  (II)  2*16  or  2*17  and  4  : 4'-(N02)2-derivative 
1*99  or  2-03 ;  diphenic  anhydride  (III)  5*29  X  10-18 
e.s.u.  The  effects  of  the  4  :  4'-substituents  are  > 
those  cale.,  but  do  not  disprove  the  assumption  that 
the  C  in  positions  1,  1',  4,  and  4'  are  collinear.  The 
calculations  are  subject  to  various  errors,  particularly 
with  respect  to  the  assumption  that  the  rings  lie  in 
perpendicular  planes.  Prep,  of  many  of  the  com¬ 
pounds  is  modified.  (I)  has  m.p.  48°;  (II)  has  m.p. 
124°.  The  dipole  moment  of  (III)  is  almost  that  of 
o- C0H4(CO)£O.  R,  S.  C. 

Dielectric  polarisation.  XXII.  Series  effect 
on  the  dipole  moments  of  some  alkyl  halides 
in  solution.  E.  G.  Cowley  and  J.  R.  Partington 
(J.C.S.,  1938,  977 — 983). — A  detailed  account  of 'work 
already  noted  (A..  1938,  I,  121).  W.  R.  A. 

Structure  of  carbamide  and  its  derivatives. 
E.  Bergmann  and  (Miss)  A.  Weizmann  (Trans. 
Faraday  Soc.,  1938,  34,  783 — 786). — Dipole  moments 
in‘dioxan  solution  have  been  determined  as  follows  : 
CO(NIL,)*  -8*6,  NH,*CO*NHPh  3*6,  NH„-CO-NPh2 
2*7,  NEt2*CO*NHPh  3*25,  CO(NPhMe)2  3*6, 
CS(NH2)2  -7*6,  NH2-CS-NHMe  4*2,  CS(NHPh)2 
4*9  d.  The  results  support  the  view  that  C0(NH2)2 
EE  (a.,  I.) 


and  CS(NH2)2  exist  to  a  large  extent  as  zwitterions, 
and  that  this  tendency  is  diminished  by  substitution. 

F.  L.  U. 

Dipole  moments  and  molecular  structure. 
Dipole  moment  of  nitron.  F.  L.  Warren  (J.C.S., 
1938,  1100). — The  dipole  moment  of  nitron  is  7*2  D., 
'which  indicates  that  it  has  a  zwitterion  structure, 
probably  representable  as  a  resonance  hybrid  of  three 
structures.  W.  R.  A. 

The ory  of  the  scattering  of  light .  Hans  M uelle r 
(Proc.  Roy.  Soc.,  1938,  A,  166,  425— 449).— The 
ICrishnan  effect,  concerning  the  state  of  polarisation 
of  light  scattered  by  liquid  and  solid  media  in  a 
direction  normal  to  the  incident  beam,  is  considered 
theoretically.  Application  of  Brillouiivs  method 
shows  that  every  substance  exhibiting  a  Krishnan 
effect  should  also  show  a  Mie  effect.  Both  effects  are 
related  to  the  photo-elastic  properties  in  the  case  of 
solids,  and  to  the  consts.  of  streaming  birefringence 
in  the  case  of  liquids.  A  new  theory  of  scattering 
of  light  in  glasses,  depending  on  the  presence  of 
“  frozen-in  ”  strains,  is  formulated  and  leads  to  results 
consistent  with  observations.  Attention  is  directed 
to  the  possibility  of  using  the  scattering  data  to  de¬ 
termine  the  size  of  mol.  clusters  and  of  colloidal  par¬ 
ticles.  G.  D.  P. 

Ultra-violet  dispersion  of  heavy  water.  M. 
Bayen  (Compt.  rend.,  1938,  206,  1715 — 1717;  cf. 
A.,  1934,  348).— For  Do0  at  18*9°,  n2  -  1*74529  + 
2*63677  X  10 -*I02  -  0*02300)  +  3*9384  x  10~3/(X2  — 
0*0014375),  X  being  expressed  in  g.  (X  <2230  a.). 

A.  J.E.  W. 

Absolute  determination  of  Kerr  constants  with 
alternating  potential.  Y.  Bjornstahl  (Physikal. 
Z.,  1938,  39,  585 — 587). — The  connexion  between  the 
double  refraction  produced  in  a  liquid  by  an  altern¬ 
ating  field  and  the  Kerr  const,  is  discussed.  It  is 
shown  that  it  is  possible  to  carry  out  an  abs.  deter¬ 
mination  of  the  Kerr  const,  with  a.c.,  assuming  the 
accuracy  of  the  Talbot  law.  The  theory  was  confirmed 
with  CS2  and  PhCl  by  comparing  the  phase  displace¬ 
ment  in  an  alternating  and  a  direct  field.  A.  J.  M. 

Valency  of  praseodymium  and  of  terbium. 
W.  Prandtl  and  G.  Rieder  (Z.  anorg.  Chem.,  1938, 
238,  225 — 235). — When  mixtures  of  Pr203  and  Y203 
are  heated  in  02  under  pressure  they  take  up  excess  O 
in  ratios  0  :  Pr203  >1  and  approaching  2,  as  required 
for  PrY.  In  Y2^3~Tb203  mixtures  the  max.  ratio 
0  :  Tb203  is  1,  indicating  TbIv.  ^  F.  J.  G. 

Valency  forces  and  theoretical  chemistry. 
K.  L.  Wole  and  H.  G.  Trieschmann  (Z,  ges.  Natur* 
wiss.,  1936,  2,  1 — 14;  Chem.  Zentr.,  1936,  ii,  6).- — 
A  uniform  theory  of  valency  forces  regarded  as  elec¬ 
trical  interactions  between  ions,  dipoles,  or  quadru¬ 
ples  is  developed  from  Wolf's  w*ork  (summarised) 
on  intermol.  forces  and  residual  valency  phenomena. 

J.  S.  A. 

Box  models  in  the  theory  of  organic  com¬ 
pounds.  0.  Schmidt  (Natunviss.,  1938,  26,  444— 
445). — Many  physical  properties  of  Cr>Hg  and  its 
derivatives  can  be  explained  by  considering  the  6 
“  extra  ”  electrons  as  contained  within  a  potential 
“  box  ”  in  the  form  of  a  cylinder  with  its  axis  per- 
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pendicular  to  the  piano  of  the  mol.  The  principle 
is  also  applicable  to  other  classes  of  org.  compounds. 

W.  O.  K. 

Generalisation  of  the  theory  of  ferro¬ 
magnetism.  F.  Bitter  (Physical  Rev.,  1938, 
[ii],  54,  79— 8G). — Mathematical.  An  extension  of 
the  Weiss-Hcisenbcrg  theory.  The  proposed  equa¬ 
tions  of  state  attempt  to  describe  antiferromagnetism 
(the  case  in  which  oppositely  directed  spins  on  ad¬ 
jacent  atoms  have  the  lowest  energy),  pure  metals 
having  <1  spin  per  atom,  and  the  magnetic  properties 

of  allovs.  N.  M.  B. 

%/ 

Density  of  energy  states  in  solids,  S.  H. 
Bauer  (J.  Chem.  Physics,  1938,  6,  403 — 404). — 
Mathematical.  By  using  thermodynamic  functions 
of  the  aggregate  the  energy  levels  of  crystals  and  very 
complicated  mols.  can  be  located  W.  R.  A. 

Mechanism  of  the  primary  photodissociation 
process  of  organic  molecules.  R.  G.  W.  Nourish 
(Nature,  1938,  141,  1138). — A  criticism  (cf.  A.,  1938, 
I,  341).  L.  S.  T. 

Relaxation  time  and  molecular  configuration. 

8.  Miyamoto  and  A.  Bud6  (Phvsikal.  Z.,  1938, 
39,  587 — oSS). — It  is  possible  to  discover  the  con¬ 
figuration  of  mols.  from  their  relaxation  times  since 
according  to  Debye  the  relaxation  time  of  a  spherical 
polar  mol.  of  radius  a  is  oc  a3.  The  relaxation  times 
of  2  :  3-  (I)  and  1  :  S-dichloroanthraquinone  (II)  (these 
mols.  being  sufficiently  large  to  have  a  definite  con¬ 
figuration  and  possessing  no  groups  capable  of  rot¬ 
ation)  and  of  o-C6H4Cl2  were  determined.  That  of 
(I)  is  1*7  times  that  of  (II)  and  8*4  times  that  of 
o-C6H4C12.  These  results  agree  with  the  assumption 
that  the  mols.  are  ellipsoidal  rather  than  spherical. 

A.  J.  M. 

Electronic  structure  of  the  first-row  hydrides . 
G.  W.  King  (J.  Chem.  Physics,  1938,  6,  378—384).— 
Analysis  of  the  potential  curves  of  BeH,  BH,  CH, 
NH,  OH,  and  FH  with  the  aid  of  Stehn’s  energy 
expressions  (A.,  1937,  I,  223)  show  that  the  force 
consts.  (k)  and  internuclear  distances  (r,.)  are  de¬ 
termined  by  the  2 s2 — 1  $  exchange,  are  not  influenced 
by  p  electrons,  and  vary  regularly  with  the  at.  no. 
(Z).  Dissociation  energies  are  largely  influenced 
by  p  electrons  and  therefore  are  not  smooth  functions 
of  Z,  k ,  or  re.  W.  R.  A. 

Hindered  internal  rotation  of  ethane.  G.  B. 
Kistiakowsky,  J.  R.  Lacher,  and  F.  Stitt  (J.  Chem. 
Physics,  1938,  6,  407). — The  heat  capacities  of  C2H6 
and  C2D6,  determined  by  the  "  hot  wire  99  method 
at  94°  and  100°  K.,  are  independent  of  the  nature  of  the 
wire,  the  gas  pressure,  and  the  temp,  difference  be¬ 
tween  the  wire  and  the  surrounding  wall.  The  con¬ 
tributions  of  hindered  internal  rotation  are  evaluated 
at  both  temp.  The  existence  of  a  high  potential  bar¬ 
rier  hindering  internal  rotation  and  —3000  g.-cal. 
per  mol.  explains  the  experimental  data.  W.  R.  A. 

Absence  of  spin  effects  in  the  heat  capacity 
of  ethane  gas.  E.  B.  Wilson,  jun:  (J.  Chem. 
Physics,  1938,  6,  408). — A  detailed  calculation  of  the 
partition  function  and  heat  capacity  of  each  of  the 
spin  species  of  C2H6  has  disproved  the  suggested 
explanation  of  Hunsman  (A.,  1938,  I,  295)  that  the 


neglect  of  spin  and  symmetry  effects  in  the  calcul¬ 
ation  gave  rise  to  the  low  val.  of  the  heat  capacity 
of  the  gas  at  100°  K.  The  existence  of  a  high  potential 
barrier  is  the  only  alternative  explanation  (cf.  pre¬ 
ceding  abstract).  W.  R.  A. 

Surface  tension  of  liquid  crystals.  A.  Fer¬ 
guson  and  S.  J.  Kennedy  (Phil.  Mag.,  1938,  [vii], 
26,  41 — 49). — The  surface  tensions  of  anisaldazine,  p- 
azoxyanisole,  and  p-azoxyphenetole  (two  samples) 
have  been  measured  over  a  wide  range  of  temp, 
(including  the  transition  temp.)  by  a  method  which 
requires  only  a  few  cu.  mm.  of  liquid.  W.  R,  A. 

Surface  tension  of  fused  A1203  and  La203. 
H.  von  Wartenberg,  G.  WunNER,  and  E.  Saran 
(Nachr.  Ges.  Wiss.  Gottingen,  Math.-phys.  Kl.,  II, 
1936,  2,  65 — 71;  Chem.  Zentr.,  1936,  ii,  444). — 
Measurements  by  the  falling  drop  method  give 
y  (in  dynes  per  cm.)  577±30  at  2050°  for  A1003  and 
560±30  for  La203  at  2320°.  H.  J.  E. 

Parachor  and  thermal  conductivity  of  metallic 
elements.  B.  N.  Sen  (Gazzctta,  1938,  68,  307 — 
311). — The  expression  Q  =  KDdjPZ  x  AvjN  gives 
vals.  of  the  thermal  conductivity,  Q ,  of  metals  in 
good  agreement  with  the  experimental  vals.  (K  = 
const,  dependent  on  the  nature  of  the  lattice  and  on 
the  no.  of  free  electrons  in  the  atom,  D  =  distance 
of  closest  packing,  d  =  at.  diameter,  P  =  parachor, 
Z  =  at.  no.,  A  =  at.  wt.,  v  —  at.  frequency,  and 
N  —  Avogadro's  no.).  0.  J.  W. 

Relationships  between  the  parachor  values 
and  the  physical  constants  of  homologous  series. 
D.  T.  Lewis  (J.C.S.,  1938, 1056 — 1061). — The  equations 
relating  the  parachor  vals.  with  the  crit.  temp, 
and  b.p.  (A,,  1938,  I,  179)  hold  only  for  chemically 
similar  mols.  containing  the  same  no.  of  atoms. 
A  new  relation  is  established  which  holds  for  homo¬ 
logous  series  of  all  except  associated  substances. 
The  silicoparaffins  obey  this  relation  and  have  the 
same  numerical  consts.  as  the  corresponding  hydro¬ 
carbons.  Ring- closure  does  not  affect  the  generality 
of  this  relation.  Utilising  these  generalisations, 
physical  consts.  can  be  predicted  and  doubtful  at. 
parachors  calc.  The  connexion  between  these  re¬ 
lations  and  the  co-vol.  factor  of  the  van  der  Waals 
equation  is  discussed.  W.  R.  A. 

Constants  of  the  Eotvos  rule  in  the  series  of 
homologous  fatty  acid  esters.  0.  Albert 
(Osterr.  Chem.-Ztg.,  193S,  41,  287 — 288). — The  sur¬ 
face  tensions  of  oleic,  nonoic,  nonenoic,  and  cinnamic 
acids  and  their  simple  esters  have  been  determined 
at  20°,  25°,  100°,  and  180°;  the  Eotvos  consts.  have 
been  calc.  In  each  series  of  esters  the  Eotvos  const, 
rises  with  increasing  mol.  wt.  E.  S.  H. 

Atom  factor  for  .Y-rays.  T.  Derenzini  (Nuovo 
Cim.,  1936,  [ii],  13,  79—90;  Chem.  Zentr.,  1936, 
ii,  19). — Methods  of  calculating  at.  structure  factors 
are  reviewed.  J.  S.  A. 

Radial  lines  in  Laue  spot  photograms.  C.  S. 
Barrett  (Physical  Rev.,  1938,  [ii],  53,  1021).— 
Explanations  of  the  effects  reported  by  Wadlund 
(cf.  A.,  1938,  I,  389)  are  discussed.  A  cross-grating 
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I  effect  is  not  conclusive  and  does  not  exclude  an  inter- 

j  pretation  on  the  basis  of  strain.  N.  M.  B. 

f  X-Ray  study  of  lattice  distortion  in  rhodium, 

t  G.  W.  Brindley  and  P.  Ridley  (Proc.  Physical  Soc., 
1938,  50,  501 — 518). — Measurements  of  the  intens¬ 
ities  of  X-ray  reflexions  from  filed  and  chemically 
prepared  Rh  powder  are  obtained  in  abs.  units  by 
conversion,  from  relative  data,  by  comparison  with 
Al  reflexions.  Experimental  scattering  factors  for 
{  both  types  for  higher-order  reflexions  agree  with 

f  theory,  but  for  lower-order  reflexions  are  markedly 

|  low,  suggesting  the  existence  of  appreciable  primary 

I  extinction.  The  variation  of  the  factor  ratio  for  the 
;  two  types  with  (sin  0)/x  can  be  accounted  for  almost 

entirely  in  terms  of  primary  extinction,  and  there  is 
little  residual  effect  due  to  lattice  distortion  as  in 
[  Cu  and  Ni.  Measurements  of  the  widths  of  the  re- 

i  flexions  are  discussed  in  relation  to  various  theories 

l  of  lattice  distortion  produced  by  cold-work,  and  to 

|  the  difficulties  examined  by  Boas  (cf.  A.,  1938, 1,  124). 

Results  are  incompatible  with  the  view  that  the 
l  broadening  is  due  to  smallness  of  crystal  size,  and  may 

’  be  explained  in  terms  of  a  variation  of  the  lattice 

spacing  about  the  normal  mean  val.  duo  to  stresses 
caused  by  filing.  The  distribution  of  the  variation 
is  calc.,  and  the  internal  energy  of  the  worked  metal 
is  derived.  N.  M.  B. 


together  with  ordinary  hexagonal  ice  I.  This  is  con¬ 
firmed  by  X-ray  photographs  which  show  that  the 
edge  of  the  unit  cube  is  9*68  a.  ;  d430  =  1*05  and  so 
there  are  32  mols.  per  unit  cell.  Other  methods  of 
prep,  of  the  new  modification  are  given ;  it  is  also 
formed  naturally  under  certain  conditions.  Ice 
VIII  is  converted  mono  tropically  into  ice  I. 

T.  H.  G. 

Growth  kinetics  of  regular  association  of 
KC103  and  KMn04.  II.  H.  Seifert  (Z.  Krist., 
1938,  99,  10—26;  cf.  ibid.,  1937,  96,  111).— A  dyn¬ 
amic  lattice-geometric  interpretation  based  on  the 
known  component  structures  is  sought  for  the  inter¬ 
growth,  held  to  be  anomalous.  In  reply  to  criticism 
(Buckley,  A.,  1938,  I,  125)  the  rule  (001 ) jJ[(001  )2 
is  withdrawn.  The  first  part  of  Buckley’s  rule 
([010]1s|[010]2)  is  explained  one-dimensionally  by 
inductive  superposition  of  lattice  lines  of  ions  suitably 
spaced  and  charged ;  deviations  from  the  second 
part  are  indicated  and  discussed.  I.  McA. 

Crystal  structure  of  caesium  chromate, 
Cs2Cr04.  J.  J.  Miller  (Z.  Krist.,  1938,  99,  32 — 
37;  cf.  A.,  1937,  I,  17). — From  Laue  and  oscillation 
X-radiograms,  the  rhombic  cell  containing  4  mols. 
has  a  6*226,  b  11*135,  c  8*363  a.;  p  4*345;  space- 
group  T7J® — Ptncn.  Complete  at.  parameters  deter¬ 
mined  in  accord  with  estimated  intensities  give  a  struc¬ 
ture  similar  to  that  of  its  isomorphs  Cs2S04  and 
K2Cr04.  I.  McA. 

[Crystal]  structure  of  cryolite,  Na3AlF6.  S. 

von  Naray-Szae6  and  K.  Sasvari  (Z.  Krist.,  1938, 
99,  27 — 31). — A  complete  analysis  in  accord  with 
intensities  from  oscillation  X-radiograms  corrects 
Menzer’s  structure.  The  monoclinic  cell  contains 
2  mols.  with  a  5*46,  b  5*61,  c  7-80  a.,  p  ~90°;  p 
2*900;  space-group  C& — P2yjn.  Na  ions  and  de¬ 
formed  octahedra  of  AlFfi  (central  Al,  corner  F) 
with  Al — F  1  *79 — 1  -83  and  F — F 2*51 — 2*62  a.  form  the 
structure.  3  Na'  are  each  surrounded  by  6  F,  2 
irregularly,  the  other  almost  rcgular-octahedrally 
with  Na — F  2*23 — 2*32  a.  I.  McA. 

[Crystal]  structure  of  silver  permanganate, 
AgMn04.  K.  Sasvari  (Z.  Krist.,  1938,  99,  9— 
15). — From  oscillation  X-radiograms  (Mo  Kx)  the 
monoclinic  cell  contains  4  mols.  with  a  5*665,  b  8*27, 
c  7*127  a.,  p  92°  30' ;  p  4*49 ;  space-group  0 5* — •P21jnm 
Complete  at.  parameters  are  deduced  in  accord  with 
estimated  intensities.  The  structure  is  a  slight  modi¬ 
fication  of  the  rhombic  BaS04  type.  I.  McA. 

Crystal  structure  of  sodium  metaborate, 
Na3(B306).  S.  Fang  (Z.  Krist.,  1938,  99,  1—8).— 
Cell  data  and  space-group  (A.,  1937,  I,  401)  are  con¬ 
firmed.  A  layer  structure  similar  (exceptionally) 
to  that  of  the  K  salt  (A.,  1938,  I,  68)  is  completely 
determined  from  X-ray  oscillation  photograms, 
using  Patterson  and  ordinary  Fourier  methods.  The 
plane  (B306)'"  radical,  possibly  a  resonance  triad, 
consists  of  3  almost  equilateral  B03  triangles  (central 
B)  each  sharing  2  corner  On  to  form  a  ring.  B — Oj, 
B — On,  Ox — On,  On — On  are  1*38,  1*34,  2*37,  and 
2*32  a.,  respectively.  Each  Na  is  surrounded  by  7  O 
(5  Ox,  2  On)  distant  '—2*53  a.  I.  McA. 


X-Ray  investigation  of  NaSb(OH)c,  NaSbF6, 
NaSb03,  and  similar  substances.  N.  Schre- 
welius  (Z.  anorg.  Chem.,  193S,  238,  241 — 254). — 
AgSb(OH)6  is  isomorphous  with  NaSb(OH)6  (I), 
t.c.y  tetragonal-bipyramidal ;  a  8*12,  c  7*91  a.,  space- 
group  C\x\  the  unit  cell  contains  4  mols.  The 
lattice  consts.  found  for  (I)  agree  with  those  of 
Beintema  (A.,  1936,  143),  and  the  detailed  structure 
assigned  differs  only  slightly  w’ith  regard  to  the  OH 
positions.  NaSbF6  is  cubic,  a  8*18  a,,  space-group 
TJ;  the  unit  cell  contains  4  mols.  The  structure 
differs  only  slightly  from  that  of  (I)  and  in  both  of 
these  compounds  the  anions  and  cations  are  arranged 
as  in  a  Nad  lattice.  NaSbF4(OH)2  is  trigonal, 
a  5*277,  c  9*98  a.,  space-group  Dli ;  the  unit  cell 
contains  2  mols.  LiSb(OH)6  is  hexagonal  or  tri¬ 
gonal;  the  results  are  in  agreement  with  a  unit 
cell  having  a  5*351,  c  4*918  a.,  but  the  true  unit  cell 
is  probably  larger.  NaSb03  (II)  exists  in  two  forms, 
the  one  isomorphous  writh  ilmenite  and  having  a 
6*14  a.,  x  51*3°,  the  other  cubic  with  a  10*20  a., 
space-group  0\\  at.  positions  are  given.  The  struc¬ 
ture  is  derived  from  that  of  pvrochlore.  AgSb03  is 
isomorphous  with  the  cubic  form  of  (II)  and  has  a 
10*23  a,  LiSb03  has  a  complicated  structure. 

F.  J.  G. 

Ice.  (Sir)  W.  Bragg  (Proc.  Roy.  Inst.,  1938, 
30,  283 — 301). — A  lecture. 

Metastability  of  elements  and  compounds 
as  a  consequence  of  enantiotropy  or  monotropy. 
XIX.  Monotropy  of  ice  under  1  atmosphere 
pressure  (ice  VIII).  E.  Cohen  and  C.  J.  G.  Van 
i>er  Horst  (Z.  physikal.  Chem.,  1938,  40,  B,  231 — 
251). — Dilatometric  and  optical  experiments  indicate 
that  wrhen  supercooled  H20,  which  is  mixed  with 
C6H6,  PhMe,  xylene,  or  decalin,  is  allowed  to  freeze 
a  new  cubic  modification  of  ice  (ice  VIII)  is  formed 


440 


BRITISH  CHEMICAL  AND  PHYSIOLOGICAL  ABSTRACTS .■ — A . ,  I. 


m  (6) 


Structure  of  durangite,  NaAlF(As04).  P. 
Kokkobos  (Z.  Krist.,  1938,  99,  38—49;  cf.  A.,  1937, 
I,  604). — The  space-group  is  C5*.  From  analysis  of 
X-ray  rotation  and  Weissenbcrg  photograms  using 
Fourier  series  and  other  methods,  complete  at.  para¬ 
meters  and  interdistances  are  deduced.  These,  and 
revised  cell  elements  (c  7-30  a.,  p  119°  22'  express 
the  pseudo-liexagonal  nature  and  elicit  structural 
relations),  are  almost  identical  with  those  for  the 
isomorphous  titanite,  CaTiO(Si04),  confirming  the 
mineral  classification  of  Strunz  (A.,  1938, 1,  235). 

I.  MoA. 

Determination  of  the  characteristic  temper¬ 
ature  of  MgO  from  X-ray  measurements. 
H.  S.  Ribner  and  E.  0.  Wollan  (Physical  Rev., 
1938,  [ii],  53,  972 — 976). — The  characteristic  temp, 
measured  directly  b}r  the  X-ray  method  gave  the  val. 
743°  K.  for  the  range  room  temp. — liquid  air  temp. 
The  val.  cale.  with  the  aid  of  theoretical  at.  scattering 
factors  is  in  qual.  agreement.  The  characteristic 
temp,  found  from  sp.  heat  data  shows  marked  de¬ 
pendence  on  temp,  but  the  mean  val.  for  the  range 
agrees  with  that  found  by  X-rays.  N.  M.  B. 

Structure  of  MgS04,6H20  (a).  K.  H.  Ide 
(Naturviss.,  1938,  26,  411). — The  X-ray  structure  of 
monoclinic-prismatic  crystals  of  MgS04,6H20  (a) 
has  been  determined.  It  has  a  10-04,  b  7*15,  c  24 -34  a.,  (5 
98°  34' ;  8  mols.  of  MgS04,6H20  in  elementary 
parallelepiped;  space-group  02* — 02/c.  A,  J.  M. 

Space-group  of  kieserite,  MgS04,H20.  G. 

We  inert  (Naturwiss.,  1938,  26.  410). — The  lattice 
consts.  of  kieserite  from  the  “  Niedersachsen  ”  pit 
at  Wathlingen  are  a0  6-89,  b0  7-69,  e0  13-51  a.,  p 
91°  7'  30" ;  8  mols.  in  unit  cell ;  space-group  02*. 

A.  J.  M. 

Crystal  structure  of  chiolite.  C.  Brosse1] 
anorg.  Chem.,  238,  201 — 208). — Chiolite,  Na5Al 
is  tetragonal,  a  7-00,  c  10-39  a.,  space-group 
the  unit  cell  contains  2  mols.  The  structure  is  built 
up  of  layers  of  AIFq'"  octahedra,  F.  J.  G. 

Crystal  structure  of  ammonium  cupridi- 
ammoniotetrachloride.  A.  Silberstein  (Compt. 
rend.,  1938,  206,  1737 — 1739). — The  unit  cell  of 
(NH4)2[CuC14,2NH3]  has  a  and  b  7-74,  c  8-84  a.; 
p  1-92.  The  structure  is  based  on  the  NH4C1  lattice, 
one  third  of  the  Cu  atoms  being  regularly  arranged  in 
the  admissible  positions,  and  the  remaining  tvro 
thirds  irregularly  distributed.  A.  J.  E.  W. 

Crystal  structure  of  lithium  ferrite.  A.  Hoff¬ 
mann  (Naturwiss.,  1938,  26,  431). — Li20,Fe203 
crystallises  w’ith  the  rock-salt  structure.  The  unit 
cell  contains  1  mol.  of  Li2Fe204.  Li20,5Fe203  may 

be  formed  by  the  reaction  Li2Fe204  +  4Fe203  =* 
Li20,5Fe203.  The  latter  crystallises  with  a  lattice 
similar  to  that  of  the  spinels,  and  is  strongly  magnetic. 
The  lattice  const,  is  8*309  a.,  the  unit  cell  containing 
2  mols.  of  Li2Fe10O16.  A.  J.  M. 

Crystal  structure  of  black  basic  mercuric 
chloride,  2HgO,HgCL,.  S.  Gawrych  (Rocz.  Chem., 
1938,  18,  107 — 111). — The  elementary  cell  has  a 
6-25,  b  6-83,  c  6*74  a.,  p  114°  03',  and  contains  2  mols. 
of  2HgO,HgCL  (I).  The  structure  of  crystals  ob¬ 
tained  by  different  methods  is  the  same.  Driot’s 


3HgO,HgCL>(A.,  1911,  ii,  397)  is  shown  to  be  a  mixture 
of  (I)  and  HgO.  R.  T. 

Crystal  structure  of  YF3.  W.  Nowacki  (Natur¬ 
wiss.,  1938,  26,  463). — YF3  crystallises  in  the  cubic 
system,  with  a  5-644 ±0*003  a.  There  are  3  mols. 
in  the  unit  cell.  p  (X-ray)  =  4-017 ;  space-group 
Tl  A.  J.  M. 

Structure  of  choleic  acids  determined  by  means 
of  Patterson’s  analysis.  G.  Giacomello  (Atti 
R.  Accad.  Lincei,  1938,  [vi],  27,  101 — 108). — The 
results  of  carrying  out  a  Patterson’s  analysis  of  the 
X-ray  reflexions  from  the  [001]  plane  of  choleic 
acids  arc  described.  All  the  vectors  joining  the  origin 
to  the  nearest  max.  are  <3-7  a.  The  interpretation 
of  this  distance  is  discussed.  0.  J.  W. 

X-Ray  study  of  thymonucleic  acid. — See  A., 
1938,  III,  757. 

Space  group  of  carbamide-sodium  chloride 
hydrate.  I.  Schaacke  (Naturwiss.,  1938,  26, 
411). — X-Ray  investigation  of  the  structure  of  the 
rhombic  double  salt  NaCl,C0(NH2)2,H20  show's  the 
existence  of  a  {112}  face  in  addition  to  those  formerly 
observed,  so  that  the  crystal  can  now  be  definitely 
assigned  to  the  rhombic-bipyramidal  class.  Laue 
diagrams  give  P™,  —  17-63±0T0  a.;  Plrft  —  5-24± 
0-05  a.;  6-50±005  a.;  a:b-.c  = 

0-7955  : 1  :  2-6800.  The  space-group  is 
There  are  4  mols.  in  the  unit  cell.  A.  J.  M. 

Structure  of  aromatic  compounds.  III. 
Benzophenone.  K.  Bannerjee  and  A.  Haque 
(Indian  J.  Physics,  1938,  12,  87— 94).— COPh, 
crystallises  in  the  space-group  P212121,  with  a  10-17, 
b  12*06,  c  7*98  a.  Relative  intensities  of  numerous 
reflexions  are  given.  From  the  magnetic  anisotropy 
it  is  calc,  that  the  planes  of  the  twro  Ph  rings  are 
inclined  at  135°,  the  keto-C  lying  at  the  intersection  of 
these  planes.  T.  H.  G. 

Crystallographic  investigations  in  the  terpene 
group.  G.  Giacomello  (Z.  Krist.,  1938,  99,  89 — 
94;  cf.  A.,  1937,  II,  201). — A  single-crystal  X-ray 
analysis  of  the  dehydrogenation  product  (I)  (0-5  mg.) 
of  gypsogenin  and  related  triterpenes  (Ruzicka, 
A.,  1934,  530)  gives  a  monoclinic  unit  cell  with  a 
8-16,  b  6*36,  c  sin  p  14*92  a.,  3  84°;  pUol.  1*316;  mol. 
wt.  308*7±3  (therefore  C24H18,  not  C^iLo);  space- 
group  P2t.  A  Patterson  analysis  using  intensities 
from  Weissenberg  photograms  confirms  the  picene 
nucleus,  the  plane  skeleton  (of  regular  hexagons) 
of  wrhich  is  inclined  at  28°  to  the  be  plane,  with  its 
longitudinal  axis  parallel  to  the  c  axis.  ’  (I)  is  1:8- 
dimethylpicene.  I.  Me  A. 

Crystal  structure  of  9  : 10-dihydroanthracene 
and  9  : 10-dihydro-l  :  2  :  5  :  6-dibenzanthracene. 
J.  Ib all  (J.C.S.,  1938,  1074— 1077).— The  crystal 
structure  of  9  : 10-dihydroanthracene  (I)  and  of  9  :  10- 
dihydro-l  :  2  :  5  :  6-dibenzanthracene  (II)  has  been 
investigated  by  X-ravs.  The  crystals  of  (I)  are  short 
prisms  with  a  7*70,  b  6*21,  c  11*09  a.,  p  113°,  and  2 
mols.  per  unit  cell.  The  most  probable  space-group 
is  Cl — P2,  wdiich  does  not  indicate  whether  the  mol. 
has  planar  configuration  or  one  in  which  rings  are 
inclined  to  each  other.  (II)  crystallises  in  two  forms 
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(i)  and  (ii),  each  having  m.p.  218 — 219°  (uncorr.). 
(i)  has  a  14*24,  b  5-27,  c  24-90,  d  (001 )  18*98  A.,  p  130-2°, 
and  4  mols.  per  unit  cell.  The  crystals  show  positive 
birefringence.  The  space-group  is  C- L — G'2/c  and 
the  mol.  has  a  centre  of  symmetry.  Form  (ii)  has 
a  9*49,  b  6-76,  c  24-38,  d  ( 001)  22-70  a.,  p  111-4°. 
The  unit  cell  has  4  mols.  and  the  space-group  is  CL — 
B2yjc  indicating  the  presence  of  a  centre  of  symmetry 
and  a  planar  configuration.  W.  R.  A. 

Crystal  structure  of  succinic  acid.  H.  J. 
Verweel  and  C.  Ii.  MacGillavry  (Nature,  1938, 
142,  1G1 — 162). — The  low- temp,  form  of  the  acid  has 
a  5-10,  b  8-88,  c  7-61  a,,  p  133°  37'  (cf.  A.,  1924,  ii, 
382;  1931,  1036);  space-group  CL — P2Ja,  with 
2  mols.  per  unit  cell.  The  crystal  shows  pronounced 
fibre  cleavage  along  the  c  axis,  which  is  also  the  direc¬ 
tion  of  the  largest  n ,  indicating  that  the  mol.  lies 
along  the  axis.  The  C — C  distances  are  1*52  and 
1*51  a.,  the  calc.  C — O  distances  1-28  and  1-31  A.,  the 
O — O  distance  in  the  same  mol.  2-28  a.,  and  the  dis¬ 
tance  between  O  atoms  in  different  mols.  2*65  A. 

L.  S.  T. 

Crystallographic  investigation  of  the  complex 
salt  of  1  :  2  :  4-triazole  with  cupric  chloride. 
E.  Sanero  (Pcriodico  Min.,  1936,  7,  171—177 ;  Chem. 
Zentr.,  1936,  ii,  1492). — C2H3N3,CuC12,  monoclinic- 
prismatic,  has  a  :  b  :  c  =  0*59758  :  1  :  0-62553,  P 
96°  23"  40"  (goniometer).  X-Ray  rotation  dia crams 
give  a  6-92,  b  11-58,  c  7-24  a.  ;  p  2-362  gives  4  mols. 
per  unit  cell.  L.  S.  T. 

Crystal  structure  of  diketopiperazine.  R.  B. 
Corey  (J.  Amer.  Chem.  Soe.,  1938,  60,  159S — 
1C04). — X-Ray  examination  shows  that  2  :  5-diketo- 
piperazine  has  a  simple  monoclinic  unit  of  2  mols.  : 
ao  5-19,  bQ  11-50,  c0  3*96  a.,  p  83°.  The  space-group  is 
CL — P21[a.  The  mol.  is  a  nearly  flat,  hexagonal 
ring,  with  a  centre  of  symmetry;  the  angle  between 
all  linkings  is  1204-3°.  Interat.  distances  in  the  mol. 
are:  C— C  1-47,  C— O  1-25,  C — N  1*33,  N — C(H2) 
1-41  a.  (each  ±0-03  a.)  The  mols.  are  held  together 
by  H  linkings  to  form  long,  parallel  chains. 

E.  S.  H. 

Submicroscopic  twinning.  G.  Menzer  (Natur- 
Triss.,  1938,  26,  385— 387).— The  effect  of  submicro¬ 
scopic  twinning  of  crystals  such  as  is  found  in  the 
deposition  of  Ag  and  Ni  on  rock-salt  on  X-ray  and 
electron  diffraction  patterns  is  considered. 

A.  J.  M. 

Structure  of  oxidised  silicon  film.  H.  Kamo- 
gawa  (Physical  Rev.,  1938,  [ii],  54,  91). — Electron 
diffraction  photographs  were  obtained  by  the  trans¬ 
mission  of  0-058 — 0*063  a.  electrons  through  thin  Si 
films  produced  by  condensing  Si  vapour  on  polished 
rock-salt  which  is  afterwards  dissolved  in  H20.  The 
diffraction  patterns  differed  from  those  of  Si  crystal 
and  indicate  that  the  film  changes  to  amorphous  Si02 
by  spontaneous  oxidation  (cf.  Warren,  A.,  1934, 
834).  Changes  of  pattern  on  heating  the  film  over 
410—800°  are  described.  N.  M.  B. 

Electron-diffraction  study  of  digermane  and 
trigermane.  L.  Pauling,  A.  W.  Laubbngayer, 
and  J.  L.  Hoard  (J.  Amer.  Chem.  Soc.,  1938,  60, 
1605 — 1607). — The  Ge — Ge  linking  distance  in  Ge2H6 
and  Ge3H8  is  2-41  ±0-02  a.  E.  S.  H. 


Magnetically  oriented  bismuth.  A.  Altma 
(Ann.  Physik,  193S,  [v],  32,  489 — 506). — Bi  powder 
is  oriented  with  the  principal  crystal  axis  in  the 
direction  of  the  field  if  allowed  to  fall  freely  in  a 
magnetic  field.  Solid  blocks  obtained  by  pressing 
together  such  oriented  powder  show,  when  rotated 
in  magnetic  field,  the  periodic  variation  in  electrical 
resistance  characteristic  of  a  single  crystal.  The  in¬ 
fluence  of  tempering  before  and  after  orientation  and 
of  the  size  of  the  powder  particles  on  the  properties 
of  such  blocks  has  been  investigated.  A  method 
of  obtaining  oriented  single  crystals  of  Bi  in  vac. 
and  without  seeding  is  described.  Orientation  does 
not  take  place  when  liquid  Bi  is  allowed  to  crystallise 
in  magnetic  field  except  when  the  nucleus  of  crystall¬ 
isation  is  able  after  formation  to  rotate  freely  jin  the 
field.  O.  D,  S. 


Derivation  and  nomenclature  of  32  crystal 
classes.  H.  Tertsch  (Zentr.  Min.,  1936,  A,  161 — 
166;  Chem.  Zentr.,  1936,  ii,  1509).  L.  S.  T. 


Effect  of  temperature  on  the  modulus  of  elas¬ 
ticity  of  ferromagnetic  substances.  W.  Donixc 
(Ann.  Physik,  1938,  [v],  32,  465-470).— The  effect 
of  temp,  on  the  modulus  of  elasticity  (E)  of  a  Fc- 
Ni  alloy  with  42%  Ni  at  different  field  strengths 
is  discussed.  The  curve  of  E  against  temp,  shows 
a  break  at  the  Curie  temp,  which  is  not  observed  with 
alloys  of  other  composition.  The  anomaly  can  be 
explained  as  a  consequence  of  the  vol.  magneto¬ 
striction,  which  is  particularly  great  for  this  allov. 

A.  J.  M. 


Elastic  properties  of  sodium  wires  between 
—183°  and  90°.  R.  H.  V.  M.  Dawton  (Proc. 
Physical  Soc.,  1938,  50,  483 — 495).— The  torsion  and 
extension  moduli  of  single-crystal  wires  and  poly- 
cr3Tst.  Na  were  investigated  bv  means  of  a  special 
apparatus.  Results  for  single  crystals  are  in  good 
agreement  with  the  theory  due  to  Fuchs  (cf.  A.,  1937, 
I,  124).  The  characteristic  temp,  is  calc,  from  the 
data  for  polycryst.  Na  and  is  compared  with  X-ray 
measurements  previously  reported  (cf.  ibid.,  399). 

N.  M.  B. 

Gallium,  indium,  and  thallium.  E.  Einecke 
(Z.  anorg.  Chem.,  1938,  238,  113— 174).— Some 
physical  properties  of  Ga  have  been  studied  and  com¬ 
pared  with  those  of  Al,  In,  and  Tl.  The  hardness  on 
Moll’s  scale  is  approx.  2-5,  and  relative  vals.  obtained 
by  the  Martens  method  are  Ga  : In  :  Tl  =  2*9  :  1  :  1*1. 
A  simple  method  for  obtaining  single -crystal  wires  of 
easily  fusible  metals  is  described.  In  the  behaviour 
of  these  under  tensile  stress,  Ga  closely  resembles  Zn. 
A  procedure  by  which  Ga  can  be  welded  is  described. 
The  linear  rate  of  crystallisation  inversely  cc  the 
diameter  of  the  tube,  and  is  abnormally  low  near 
the  m.p.  but  rises  rapidly  when  the  degree  of  under¬ 
cooling  increases  beyond  10°  and  is  still  not  a  max. 
at  —80°.  In  presence  of  a  protective  colloid  Ga  can 
be  dispersed  by  sparking  to  a  very  stable  brown 
sol.  The  behaviour  of  Ga  on  anodic  polarisation, 
and  the  electrolytic  reduction  of  Ga203,  ln203,  and 
T1203j  have  been  studied.  Ga  electrodes  under  suit¬ 
able  conditions  exhibit  valve  action  approx,  equal  to 
that  of  Al.  F.  J.  G. 
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Internal  friction  in  solids.  V.  Macroscopic 
eddy  currents.  C.  Zener  (Physical  Rev.,  1938, 
[ii],  53,  1010—1013;  cf.  A.,  1938,  I,  305).— Mathe¬ 
matical.  The  internal  friction  is  calc,  for  all  fre¬ 
quencies  for  both  longitudinal  and  transverse  vi¬ 
brations,  and  the  theory  of  internal  friction  due  to 
macroscopic  eddy  currents  is  shown  to  be  identical 
with  that  due  to  macroscopic  thermal  currents. 

N.  M.  B. 

Atomistic  principles  of  crystal  plasticity. 
A.  Kociiendorfer  (Z.  Metallic.,  1938,  30,  174 — 
178). — Prom  theoretical  considerations  the  results  of 
which  have  been  confirmed  by  experiments  on  the 
plastic  deformation  of  various  metals  and  C10H8 
it  is  shown  that  the  true  hardening  produced  by  de¬ 
formation  is  the  resultant  of  the  small  shear  stresses 
set  up  in  the  mosaic  boundaries  of  the  real  crystals 
by  the  external  stress  applied,  and  is  therefore  de¬ 
termined  by  the  equilibrium  between  the  formation 
and  relief  of  the  lattice  distortions  which  is  controlled 
by  the  temp,  and  the  rate  of  slip.  A.  R.  P. 

Cathodic  sputtering.  U.  K.  Bose  (Indian  J. 
Pl^'sics,  1938, 12,  95 — 108). — A  quant,  study  has  been 
made  of  the  relation  between  sputtering  and  pressure. 
The  curve  has  a  max.  and  above  the  optimum  pressure 
corresponding  with  this  the  sputtering  decreases 
hyperbolicall}7,  whilst  below  it  falls  very  rapidly. 
The  sputtered  particles  form  a  pseudo-gas.  Figures 
are  given  for  the  approx,  pressure,  current,  length  of 
dark  space,  and  time  of  exposure  required  to  produce 
films  of  Cu,  Ag,  Ni,  Fe,  and  Al.  T.  H.  G. 

Ounce  mol.  wt.  of  a  gas.  (a)  J.  Stracitan. 
(b)  H.  V.  Thompson  (Nature,  1938,  141,  977,  977— 
978;  cf.  A.,  1938,  I,  352).  L.  S.  T. 

Variation  of  electrical  conductivity  of  the  atmo¬ 
sphere  with  height.  D.  C.  Rose  (Canad.  J.  Res., 
1938,  A,  16,  107 — 130). — The  conductivity  of  the 
atm.  has  been  determined  at  heights  up  to  16,000 
ft.  during  aeroplane  flights.  The  conductivity  in¬ 
creases  rapidl}7  with  height.  Between  1000  and  10,000 
ft.  positive  and  negative  conductivities  were  equal, 
but  above  10,000  ft.  the  negative  conductivity  pre¬ 
dominated.  A.  J.  Mt 

Optical  constants f  electrical  resistance,  and 
structure  of  thin  metal  layers.  J.  Krautkramer 
(Ann.  Physik,  1938,  [v],  32,  537 — 576). — Measure¬ 
ments  have  been  made  of  the  variation  in  optical 
consts.  and  electrical  resistance  of  thin  films  of  Au 
and  Ag  on  fused  quartz  with  the  thickness,  from  2  to 
28  mu.,  and  temp,  of  prep,  of  the  films.  The  structure 
of  the  films  has  been  investigated  by  electron  diffrac¬ 
tion.  It  is  concluded  that  the  films  are  not  amorphous 
but  are  composed  of  small  crystallites.  0.  D.  S. 

Gyromagnetic  effect  in  superconductors.  I.  K. 
Kikoin  and  S.  V.  Goobar  (Compt.  rend.  Acad.  Sci. 
U.R.S.S.,  1938,  19,  249 — 251).— Since  a  supercon¬ 
ductor  placed  in  a  magnetic  field  possesses  the  greatest 
conceivable  diamagnetic  susceptibility7  the  existence 
of  a  gyromagnetic  effect  in  diamagnetic  Pb  has  been 
demonstrated  experimentally  by  a  method  which  is 
briefly  described.  W.  R.  A. 

Effects  of  gas  ions  on  the  Benedicks  effects  in 
mercury.  C.  Benedicks  and  P.  Sederholm 


(Nature,  1938,  141,  1097). — The  e.m.f.  that  appears 
with  a  temp,  gradient  in  liquid  Hg  changes  its  sign 
from  negative  for  ordinary  Hg  to  positive  for  pure 
degassed  Hg.  A  positive  Thomson  effect  also  can 
be  expected  in  pure  Hg  freed  from  gas,  bringing  Hg 
into  line  with  Zn  and  Cd.  L.  S.  T. 

System  of  units  for  electricity  and  magnetism. 
F.  Odone  (Nuovo  Cim.,  1935,  [ii],  12,  551 — 575; 
Chem.  Zentr.,  1936,  ii,  31). — Theoretical.  J.  S.  A. 

Atomic  moment  of  quadrivalent  rhenium. 

N.  Perakis,  T.  Karantassis,  and  L.  Capatos  (Compt. 

rend.,  1938,  206,  1369—1371;  cf.  A.,  1934,  1294; 
1936,  278).— Vais,  of  x  at  80 — 300°  K.  and  of  the 
Curie  points  for  K2ReCl6,  K2ReBr6,  and  Cs2ReCl,v 
are  recorded.  ReIV  possesses  variable  paramagnet¬ 
ism  of  the  Weiss  tyrpe,  the  mean  at.  moment  being 
18*95  Weiss  or  3-83  Bohr  magnetons,  in  agreement 
with  the  val.  (19*17  Weiss  magnetons)  calc,  from  the 
moment  of  Revn.  A.  J.  E.  W. 

Precise  measurements  of  the  magnetic  sus¬ 
ceptibilities  of  rare  earths  by  Faraday’s  method. 
B.  Cabrera  (J.  Phys.  Radium,  1938,  [vii],  9,  209 — 
227). — With  suitable  precautions,  which  are  dis¬ 
cussed,  it  is  claimed  that  the  accuracy  of  Faraday’s 
method  is  1  in  1000.  Recorded  data  on  the  rare 
earths  are  examined.  Weiss’  law  agrees  better  with 
experimental  vals.  than  the  theory  of  Hund  and  Van 
Vleck.  W.  R.  A. 

Magnetic  anisotropy  of  ferromagnetic  crystals 
in  weak  fields  and  reversible  susceptibility. 
E.  Kondorski  (Physical  Rev.,  1938,  [ii],  53,  1022; 
cf.  A.,  193S,  I,  183). — Mathematical.  N.  M.  B. 

Dependence  of  magnetic  susceptibility  of 
SmH+  on  temperature  between  293°  and  800°  K. 

O.  E.  Frivold  and  L.  Lunde  (Physikal.  Z.,  1938, 

39,  571 — 574). — The  susceptibility  of  Sm203  between 
293°  and  800°  k.  was  determined  by  measuring  the 
force  exerted  on  a  sample  placed  in  a  non-homo- 
geneous  magnetic  field.  The  ionic  susceptibility7  of 
Snrf+  was  obtained  from  the  mass  susceptibility 
of  Sm203.  The  curve  of  ionic  susceptibility7  against 
temp,  shows  a  min.  at  approx.  370°  k.  The  magneton 
no.  oc  temp.  A.  J.  M. 

Diamagnetism  of  cadmium.  S.  R.  Rao  and 
S.  Sriraman  (Proc.  Roy.  Soc.,  1938,  A,  166,  325— 
341). — The  principal  magnetic  susceptibilities  of 
single  crystals  are  measured  by  the  Gouy  method; 
vals.  perpendicular  and  parallel  to  the  hexagonal 
axis  are  —0*163  and  —0*223.  The  influence  of  cold 
work  on  polycryst.  rods  is  to  decrease  the  suscept¬ 
ibility  ;  single  crystals  are  not  affected.  The  addition 
of  small  quantities  of  Pb  causes  Xi  1°  diminish,  Xu 
remaining  unchanged.  Addition  of  Zn  has  no  effect 
on  the  susceptibility.  G.  D.  P, 

Loss  in  magnetic  materials.  R.  Goldschmidt 
(Helv.  Phys.  Acta,  1938,  11,  329 — 338). — The  mag¬ 
netic  energy  loss  (after-effect  loss)  of  an  alloy  contain¬ 
ing  approx.  66%  Fe,  33%  Ni,  1%  Cu  with  a  Curie 
point  somewhat  >100°  was  determined  for  weak 
fields.  For  specimens  of  permeability  58 — 690  the 
hysteresis  loss  angle  e*  agrees  well  with  the  theoretical 
relationship  2 v/p  =  37^/4  (tx,  =  permeability).  The 
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a.c.  loss,  however,  does  not  agree  with  the  val.  calc, 
from  the  Maxwell  equations,  being  about  twice  as 
great  as  this.  The  effect  of  temp,  on  the  permeability 
and  loss  was  determined.  The  max.  of  the  loss  always 
occurs  at  a  higher  temp,  than  the  max.  of  the  perme¬ 
ability.  A.  J.  M. 

Influence  of  cold-work  and  heat-treatment 
on  the  electrical  and  magnetic  properties  of  pure 
nickel.  II.  Twisted  and  stretched  nickel  wire. 
H.  Bittel  (Ann.  Physik,  1938,  [v],  32,  608 — 624; 
cf.  B.,  1938,  387). — Measurements  have  been  made 
of  the  electrical  resistance  and  magnetisation  curve 
of  Ni  under  varying  conditions  of  elastic  and  plastic 
twisting,  and  of  their  recovery  on  annealing.  Results 
are  interpreted  in  accordance  with  ferromagnetic 
theory.  0.  D,  S. 

Magnetic  properties  of  diamagnetic  salts 
during  lattice  changes.  G.  E.  R.  Schulze  (Z. 
physikal.  Cliem.,  1938,  40,  B,  30S — 317). — Measure¬ 
ments  have  been  made  of  the  changes  in  the  magnetic 
susceptibilities  of  NH4N03>  NH4Br,  KN03,  T1N03, 
Agl,  and  Ag2S  at  their  transition  points.  The  effects 
are  so  small  that  they  can  be  due  only  to  the  altered 
at.  arrangements,  and  not  to  changes  in  the  at.  states. 

T.  H.  G. 

Magnetic  properties  of  thin  layers  of  vaporised 
iron.  K.  R.  Dixit  (Physikal.  Z.,  1938,  39,  580 — 
582).— An  attempt  has  been  made  to  obtain  Ee  in 
such  a  form  that  the  tendency  of  the  atoms  to  form 
large  groups,  to  which,  according  to  the  Heisonberg 
theory,  ferromagnetism  is  to  bo  ascribed,  is  prevented. 
Thin  layers  of  Fe  were  obtained  by  vaporisation  in 
vac.  on  to  freshly  split  mica  surfaces.  Such  thin 
layers  (1CH5  cm.„thick)  did  not  rapidly  oxidise  in  dry 
air.  The  magnetic  properties  of  layers  of  different 
thicknesses  were  determined.  Layers  >200  atoms 
thick  are  quite  isotropic,  and  some  showed  hysteresis 
phenomena.  Thinner  layers  often  showed  magnetic 
anisotropy.  The  magnetic  properties  begin  to  change 
when  the  layers  are  100  atoms  thick,  and  the  changes 
reach  their  limit  at  a  thickness  of  30  atoms. 

A.  J.  M. 

Photomagnetic  effect.  O.  Stecchia  (Nuovo 
Cim.,  1935,  [ii],  12,  549 — -550;  Chem.  Zentr.,  1936,  ii, 
33). — The  results  of  Bose  and  Raha  (A.,  1935,  915) 
are  confirmed.  J.  S.  A. 

Measurements  on  the  velocity  and  the  absorp¬ 
tion  of  sound  in  gaseous  nitric  oxide  in  a  magnetic 
field.  A.  van  Itterbeek  and  L.  Thys  (Physica, 
1938,  5,  640 — 642). — Absorption  of  sound  in  NO  is  not 
influenced  by  a  magnetic  field  of  5000  gauss.  The 
variation  of  the  absorption  with  pressure  is  in  accord 
with  the  Kirchhoff-Helmholtz  theory.  The  velocity 
of  sound  in  NO  for  a  frequency  of  600  kc.  per  sec.,  at 
16-3°,  is  333-9  m.  per  sec.  A.  J.  E.  W. 

Measurements  on  the  velocity  of  sound  as  a 
function  of  pressure  in  oxygen  gas  at  liquid 
oxygen  temperatures .  Calculation  of  the  second 
virial  coefficient  and  the  specific  heats.  A.  van 
Itterbeek  and  O.  van  Paemel  (Physica,  1938,  5, 
593 — 604;  cf.  A.,  1932,  13). — An  acoustical  inter¬ 
ferometer  for  use  at  liquid  02  temp,  using  frequencies 
of  100  kc.  per  sec.  is  described,  and  vals.  of  the 


velocity  of  sound  in  02  (v)  at  78 — 90°  K.  and  5 — 75  cm. 
pressure  are  recorded,  v  is  expressed  by  a  formula 
involving  p,  T,  cFt  the  second  virial  coeff.  B ,  and  y  for 
an  ideal  gas.  An  expression  for  B  in  terms  of  T 
(75 — 200°  K.)  is  derived,  and  y,  cn  and  cp  for  02  at 
78 — 90°  k.  are  expressed  as  functions  of  p. 

A.  J.  E.  W. 

Velocity  of  sound  at  frequencies  of  7*5  and 
1*5  x  106  Hz.  in  liquid  oxygen  as  a  function  of 
the  b.p.  H.  W.  Liepmann  (Helv.  Phys.  Acta, 
1938,  11,  381 — 396). — Measurements  wore  mado  by 
determining  the  diffraction  of  light  by  supersonic 
waves.  Suitable  apparatus  is  described.  The  follow¬ 
ing  results  were  obtained  at  —183°  and  —210°, 
respectively  :  velocity  of  sound,  9114:4  and  11304-10 
m./sec. ;  adiabatic  compressibility,  1*072  and  0*614  X 
10~10  cm.2/dyne;  isothermal  compressibility,  1*812  and 
1*089  X  10“10  cm.2/dvne;  ratio  of  sp.  heats  1*70 
and  1*79.  T.  H.  G. 

Theory  of  the  transmission  of  supersonic 
waves  through  a  solid  plate.  F.  Levi  and  N.  S.  N. 
Nath  (Helv.  Phys.  Acta,  1938,  11,  408 — 431). — 
Chiefly  mathematical.  A  new  treatment  alternative 
to  that  of  Reissner.  The  coeffs.  of  reflexion  and 
refraction  at  a  single  boundary  between  the  solid  plate 
and  the  liquid  medium  in  which  it  is  immersed  are 
first  derived.  The  problem  is  then  one  of  summing 
tho  multiple  reflexions  and  refractions.  T.  H.  G. 

[Some]  simple  special  cases  for  the  trans¬ 
mission  of  supersonic  waves  through  thin 
plates.  R.  Bar  (Helv.  Phys.  Acta,  1938,  11,  397 — 
407). — Observations  on  communications  by  Bar, 
Reissner,  and  Walti  (cf.  A.,  1936,  446;  1938,  I,  351). 
Four  special  cases  are  discussed  mathematically  in 
which  only  a  single  forward  and  a  single  reverse  wave 
are  transmitted.  They  give  such  simple  expressions 
that  they  should  be  suitable  for  experimental  tests 
of  the  theory.  T.  H.  G. 

Electric  and  magnetic  birefringence  of  liquids . 
A.  Goldet  (Ann.  Physique,  1938,  [xi],  10,  103 — 
172). — The  magnetic  birefringence  of  C6H6  and  about 
20  of  its  derivatives  was  investigated  over  a  wide 
temp,  range,  and,  in  the  case  of  C6H6  vapour,  up  to 
10  atm.  pressure.  When  the  crit.  temp,  and  pressure 
of  a  pure  substance  could  not  be  reached  measurements 
were  mado  for  liquid  mixtures  having  a  crit.  miscibility 
point.  The  magnetic  and  electric  birefringence  show 
a  sharp  increase  in  the  neighbourhood  of  this  point. 
For  the  pure  substances  Cotton-Mouton  consts.  are 
plotted  as  a  function  of  temp.  Measurements  at 
room  temp,  are  reported  for  the  first  time  for  several 
org.  substances,  and  at  low  temp,  for  some  liquefied 
gases.  Vais,  of  n  obtained  by  a  special  apparatus 
at  high  and  low  temp,  show  marked  discrepancies 
from  those  predicted  by  the  theory  of  mol.  orientation. 
Similar  anomalies  in  the  case  of  the  Kerr  effect  and 
the  depolarisation  of  scattered  light  are  discussed. 

x.  m:  b. 

Le  Chatelier  Q-t  diagram  and  apparent  speci¬ 
fic  heats.  Ribaud  (Chaleur  et  Ind.,  1938,  19,  63 — 
68;  cf.  B.,  1938,  124). — A  review.  R.  B.  C. 

Heat  capacity  of  Rochelle  salt.  A.  J.  C.  Wilson, 
J.  F.  G.  Hicks,  and  J.  G.  Hooley  (Physical  Rev\, 
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1938,  [ii],  54,  87). — Investigations  made  by  the 
method  of  adiabatic  electric  heating  and  with  a 
Nernst-type  vac.  calorimeter  in  a  range  including  both 
Curie  points  show  that  any  anomaly  near  these  points 
is  <1%  (cf.  A.,  1935,  1454).  N.  M.  B. 

Heat  capacities  of  a  few  crystals  at  low  temp¬ 
eratures.  S.  C.  Sir  k  a  it  and  J.  Gupta  (Indian  J. 
Physics,  1938,  12,  145 — 154). — The  heat  capacities 
of  crystals  of  NH4C1,  C02,  S,  and  C0He  at  low  temp, 
have  been  studied  to  discover  whether  the  Debve 
functions  corresponding  with  tho  newly  observed  low- 
frequency  Raman  lines  of  these  crystals  contribute 
to  tho  vals.  of  Cp.  For  NH4C1  a  Debye  function 
corresponding  with  the  line  183  cm.-1  and  an  Einstein 
function  for  the  angular  oscillation  explain  the  vals. 
of  satisfactorily,  whilst  for  the  other  compounds 
the  Einstein  functions  of  the  new  lines  are  required. 
In  tho  case  of  CcH6  this  fact,  and  also  the  selection 
rules  governing  the  appearance  of  Raman  lines  due  to 
lattice  oscillations,  show- definitely  that  tho  new  lines 
are  not  due  to  these  oscillations.  T.  H,  G. 

Heat  capacities  and  energies  of  SiCl4,  TiCl4, 
and  SnCl4.  It.  C.  Herman  (J.  Chem.  Physics, 
193S,  6,  406). — Utilising  recorded  frequencies  for 
SiCl4,  TiCL,  and  SnCl4,  Cp  has  been  calc,  from  0° 
to  300°.  W.  R.  A. 

Phase  equilibrium  in  hydrocarbon  systems. 
Thermodynamic  properties  of  isobutane.  B.  H. 

Sage  and  W.  N.  Lacey  (Ind.  Eng.  Chem.,  1938,  30, 
673 — 681). — Isochoric  heat  capacities  of  isobutane 
in  the  two-phase  region  have  been  measured  at 
21 — 105°  together  with  latent  heats  of  vaporisation 
up  to  77°,  Joule-Thomson  coefls.  from  21°  to  121°, 
and  sp.  vols.  in  the  single- phase  region  at  pressures 
from  1  atm.  to  3000  lb.  per  sq.  in.  over  the  same  temp, 
range.  Y.p.  have  also  been  measured  from  21°  to  121°. 
From  these  primary  data,  the  variation  in  enthalpy, 
entropy,  and  fugacity  with  temp,  and  pressure  have 
been  calc,  and  results  are  tabulated  and  graphed. 

C.  C. 

Entropy  of  carbon  monoxide.  R.  Kaisciiew 
(Z.  physikal  Chem.,  1938,  40,  B,  273 — 280). — Using 
a  special  vac.  calorimeter,  thermal  measurements  have 
been  made  on  CO  condensed  directly  from  gas  phase. 
The  structure  of  the  CO  crvstal  near  the  transition 
point  is  not  noticeably  influenced  by  slow  crystallis- 
tion  from  the  gas.  The  heat  of  transition  is  150*9 
g.-cal.  per  mol.  and  the  latent  heat  of  fusion  200*9 
g.-cal.  per  mol.  The  transition  point  is  61*5°  and 
the  m.p.  68*1°  K.  T.  H.  G. 

Hindered  rotation  of  the  methyl  groups 
in  propane.  Heat  capacity,  vapour  pressure, 
heats  of  fusion  and  vaporisation  of  propane. 
Entropy  and  density  of  the  gas.  J.  D.  Kemp  and 
C.  J.  Egan  (J.  Amer.  Chem.  Soc.,  1938,  60.  1521 — 
1525). — Heat  capacities  from  15°  K.  to  the  b.p.  are 
recorded.  C3H8  has  m.p.  85*45 ±0*05°  K.,  b.p. 
231*04±0*05°  k.,  heat  of  fusion  842*2±0*S  g.-cal. 
per  moL,  heat  of  vaporisation  4487 ±4  g.-cal.  per  mol., 
d  (at  298*10°  K.  and  1  atm.)  1*8325 £0*0007  g-  P°r 
litre,  v.p.  (liquid  at  166—231°  K.)  log10P(illt.  cm.  Hg, 
=  —  (1325-358/r)  -4-  9-64920  -  0  01189505T  + 
0*0000 13420T2.  The  experimental  entropy  at  the 


b.p.  and  1  atm.  is  60*45±0*10  g.-cal.  per  degree  per 
mol.  The  entropy  calc,  with  tho  assumption  of  free 
internal  rotation  minus  the  experimental  entropy  is 
3*40±0*3  g.-cal.  per  degree  per  mol.,  corresponding 
with  a  potential  barrier  of  3300 ±400  g.-cal.  per  mol. 
hindering  the  internal  rotation  of  Me.  The  entropy 
(ideal  gas,  with  a  3300  g.-cal.  per  mol.  barrier)  at 
1  atm.  and  298*10°  k.  is  64*7d:0*3  g.-cal.  per  degree 
per  mol.  (nuclear  spin  entropy  not  included). 

E.  S.  H. 

Relation  between  molecular  latent  heats  of 
fusion  and  rotation  of  molecules  in  crystal 
lattices.  C.  Finbak  (Tids.  Kjcmi,  1938,  18,  101 — 
102;  cf.  A.,  1938,  I,  68). — Increase  of  L  for  long  > 
flat  >  spherical  mols.  is  not  due  to  van  der  Waals 
forces.  Spherical  (and  to  some  extend  flat)  mols. 
normally  rotate  in  the  crystal  lattice,  and  thus 
already  possess  part  of  the  rotational  energy  necessary 
for  fusion.  Spherical  mols.  give  similar  Ar-ray 
diagrams  in  both  phases.  M.  H.  M.  A. 

Supercooling  and  freezing  of  water.  X.  E. 
Dorsey  (J.  Res.  Nat.  Bur.  Stand.,  1938,  20,  799 — 
808). — For  specimens  of  H^O  sealed  in  glass  bulbs, 
freezing  occurs  spontaneously  at  a  definite  temp, 
characteristic  of  the  specimen,  although  abnormal 
behaviour  is  not  uncommon.  This  spontaneous  f.p. 
may  be  altered  by  sedimentation  and  lowered  by 
preheating  the  liquid,  this  latter  being  a  lasting 
effect,  persisting  for  months.  Observations  are 
consistent  with  tho  idea  that  freezing  is  determined 
by  motes  suspended  in  the  IL20,  and  in  particular  by 
the  size  of  the  largest  mote  present.  Neither  extreme 
quiescence  nor  a  diminutive  vol.  of  H20  is  essential 
for  supercooling.  M.  R. 


Artificial  production  of  snow  crystals.  M. 
Perutz  (Nature,  1937, 140,  345 ;  1938, 142,  10—12). 
A  summary  of  the  most  recent  work  of  Nakava  cl  ah 

l:s.  T. 

Melting  and  structure  of  long-chain  ketones. 
A.  R.  Ubbelokde  and  J.  W.  H.  Oldham  (Nature, 
1938,  142,  74 — 75). — Graphs  showing  tho  relation 
between  the  setting  points  and  the  positions  of  the 
CO  dipole  for  isomeric  ketones  C^H^O  and  C18H360 
are  reproduced.  The  setting  points  depend  on  the 
position  of  the  CO  dipole  in  the  long -chain  mol.  An 
explanation  in  terms  of  a  mechanical  model  is  dis¬ 
cussed.  L.  S.  T. 


F.p.  of  methyl  alcohol.  Cryostat  applicable 
to  f.p.  determinations.  E.  E.  Roper  (J.  Amer. 
Chem,  Soc.,  1938,  60,  1693 — 1695). — Apparatus  for 
the  determination  of  f.p.  below  0°  is  described. 
MeOH  has  f.p.  — 97*6S±0*02°.  The  f.p.-d  relation 
is  discussed.  E.  S.  H. 

Spectra  and  chemical  activity  of  rare  gases. 
X.  Changes  in  density  of  platinum  by  the 
chemical  and  physico-chemical  action  of  helium 
and  influence  of  temperature  on  density  of  the 
products .  J.  Piazza  and  H.  Damianovich  (An.  Soc. 
cient.  argent.,  1935,  120,  207 — 209 ;  Chem.  Zentr., 
1936,  ii,  737). — The  decrease  in  d  of  Pt  produced  by  the 
action  of  He  is  verified.  By  heating  at  330 — 450°  d 
again  increases  to  the  val.  21.  H.  J.  E. 
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Density  of  fused  alumina.  H.  von  Warten- 
berg,  G.  Wehner  and  E.  Saran  (Nachr.  Ges.  Wiss. 
Gottingen,  Math.-phys.  Kl.,  II,  1936,  2,  73—75; 
Chem.  Zentr.,  1936,  ii,  444). — From  the  size  of  freely 
falling  drops  of  fused  A1203,  which  was  recorded 
photographically,  d  at  the  m.p.  =  2*54^0*04.  On 
fusion  a  30%  expansion  occurs.  H.  J.  E. 

Comparison  of  density  of  tap-water  of  Osaka, 
Japan,  and  of  Cambridge,  U.S.A.  T.  Titani 
and  N.  Morita  (Bull.  Chem.  Soc.  Japan,  1938,  13, 
409 — 418). — The  densities  of  purified  H20  from  the 
two  sources  were  identical  within  ±0*2y.  Small 
changes  in  density  due  to  fractional  distillation  and 
dissolution  of  air  were  detected.  H.  J.  E. 

Deuterium-protium  ratio  in  ordinary  water. 
N.  Morita  and  T.  Titani  (Bull.  Chem.  Soc.  Japan, 
1938,  13,  419—426;  cf.  A.,  1936,  1078).— The 
density  of  Osaka  and  Cambridge,  U.S.A. ,  tap-waters 
at  95°  was  16*9  ±0*5  y  >  that  of  D-frec  H20  prepared 
from  them  by  fractional  electrolysis.  The  D  :  H  ratio 
in  the  tap-H20  was  1  :  6200±200.  H.  J.  E. 

Limiting  density  of  S02  gas.  At.  wt.  of  sul¬ 
phur.  E.  Moles,  (Mlle.)  T.  Toral,  and  A. 
Escribano  (Compt.  rend.,  1938,  206,  1726 — 1728). — 
Measurements  of  the  limiting  density  made  in  appar¬ 
atus  of  two  different  types  of  glass,  giving  different 
adsorption  corrections,  give  the  at.  wt.  of  S  as  32-062 
and  32*063,  respectively.  A.  J.  E.  W. 

Fugacity  of  gaseous  and  liquid  methane. 

L.  G.  Saniev  (Prom.  Org.  Chim.,  1938, 5,  350 — 353). — 

Formulae  for  calculating  the  fugacity  of  CH4  are 
derived,  and  a  nomogram  is  given.  R.  T. 

Vapour  pressure  of  propane.  P.  Harteck 
and  R.  Erse  (Z.  physikal.  Chem.,  1938,  182,  220 — 
224). — The  v.p.  curve  of  C3H8  has  been  studied.  The 
b.p.  is  — 41*14=h0-01°/760  mm.  and  the  heats  of 
vaporisation  at  — 48°  and  —100°  are  4704  +  7  and 
5060±10  g.-cal.,  respectively.  T.  H.  G. 

Calculation  of  the  perfect  gas  constant  for 
water  vapour  with  the  aid  of  the  experimental 
results  adopted  by  the  International  Conference 
of  Tables  of  Water  Vapour.  P.  Tongas  (Compt. 
rend.,  1938,  207,  48—50;  cf.  A.,  1937,  I,  71).— The 
ratio  {pv)0jT,  where  (pv)0  is  the  limiting  val.  of  pv  (p, 
pressure ;  v,  sp.  vol.)  when  p  —  0,  and  T  is  abs. 
temp.,  is  const,  from  200°  to  550°.  W.  R.  A. 

Thermal  expansion  of  crystalline  sodium 
between  80°  and  290 3  K.  S.  Siegel  and  S.  L. 
Q.uimby  (Physical  Rev.,  1938,  [ii],  54,  76 — 78). — 
Data  obtained  at  10°  intervals,  using  special  expansion 
and  cryostatic  apparatus,  are  tabulated  and  plotted. 
Results  agree  with  Griineisen’s  relation  between 
thermal  expansion  and  heat  content.  N.  M.  B. 

Determination  of  coefficients  of  expansion 
by  the  powder  and  rotating-crystal  methods. 

M.  Straumanis  and  A.  Ievin§  [with  K.  Karlson] 

(Z.  anorg.  Chem.,  1938,  238,  175 — 188). — Apparatus 
for  precision  measurements  is  described,  and  the 
following  vals.  of  a  x  1(H  at  15 — 70°  are  recorded  : 
NaCl,  40-49;  Al,  23*31;  LiF,  34*17;  LiCl,  44*76; 
NaBr,  42*52;  T1C1,  54*57;  TlBr,  51*20;  jS-Sn, 

(vertical  to  c  axis)  16*77,  (parallel  to  c  axis)  32*24; 


Co[Hg(CNS)4],  (vertical  to  c  axis)  —10*85,  (parallel 
to  c  axis)  149*29.  The  lattice  consts.  of  Co[Hg(CNS)4] 
differ  slightly  from  crystal  to  crystal,  but  all  crystals 
have  the  same  a.  F.  J.  G. 

Statistical  mechanics  of  condensing  systems. 

M.  Born  and  K.  .Fuchs  (Proc.  Roy.  Soc.,  1938,  A, 

166,  391 — 114). — A  mathematical  analysis  shows  that 
the  exact  evaluation  of  the  partition  function  for  a 
sj’stem  of  equal  particles  exerting  central  forces  leads 
to  the  complete  thermodynamics  of  a  gas.  The 
theory  explains  not  onhr  the  phenomenon  of  con¬ 
densation  but  also  the  possibility  of  the  existence  of 
different  condensed  phases.  G.  D.  P. 

Coefficient  of  thermal  conductivity  of  gases. 
P.  Guareschi  (Atti  R.  Accad.  Lincei,  1938,  [vi],  27, 
92—101 ;  cf.  A.,  1938,  1,  239). — Following  on  previous 
papers,  an  expression  for  the  thermal  conductivity 
coeff.  of  gases  is  derived.  O.  J.  W. 

Thermal  conductivities  of  mercury,  sodium, 
and  sodium  amalgams  in  the  liquid  state.  W.  C. 
Hall  (Physical  Rev.,  1938,  [ii],  53,  1004—1009).— 
A  guard-ring  method  described  for  the  measurement 
of  thermal  conductivities  of  liquid  metals  allows 
frequent  and  easy  replacement  of  specimens,  a  layer 
of  paraffin  over  the  liquid  metal  prevents  oxidation 
b}’  air,  and  the  furnace  automatically  attains  equili¬ 
brium.  The  thermal  conductivities  of  Hg,  Na,  and 
Na-Hg  of  concn.  70—94  at.-%  Na  were  measured 
for  the  temp,  ranges  Hg  40 — 220°,  Na  85 — 210°, 
and  Na-Hg  100 — 150°.  Na  behaves  normally,  but 
Hg  and  the  amalgams  arc  abnormal.  Breaks  in  the 
conductivity-eoncn.  curve  indicate  the  existence  of 
Na5Hg2,  and  a  eutectic  at  86*5  at.-%  Na  is  shown. 
Lorentz  nos.  for  Na  and  Hg  are  calc.  N.  M.  B. 

Heat  transport  in  liquid  helium  below  1°. 

N.  KttRTi  and  F.  Simon  (Nature,  1938,  142,  207). — 
Experiments  with  liquid  He  between  0*2°  and  0*5°  K. 
indicate  that  the  anomalous  heat  conduction  and 
surface  film  flow  disappear  at  these  temp.  L.  S.  T. 

Heat  conductivity  of  liquid  oxygen,  liquid 
nitrogen,  and  their  mixtures.  G.  Hammann 
(Ann.  Physik,  1938,  [v],  32,  593— 607).— The  heat 
conductivities  of  liquid  02  and  N2  at  — 200°  are 
respectively  4*98  X  10*4  and  4*96  X  10*4  g.-cal. 
per  cm.  per  sec.  per  degree.  The  conductivities  of 
their  mixtures  are  <  those  of  the  pure  components 
with  a  min.  val.  (45%  02)  4*60  x  10*4  g.-cal.  per  cm. 
per  sec.  per  degree  at  — 200°.  O.  D.  S. 

Relativistic  study  of  the  Joule-Thorns  on  effect 
and  adiabatic  processes  in  a  gas.  II.  D.  V. 
Gogate  (Phil.  Mag.,  1938,  [vii],  26, 166—173;  cf.  A., 
1938,  I,  304). — Mathematical.  The  Joule-Thomson 
effect  and  adiabatic  processes  are  studied  in  a  relativ¬ 
istic  degenerate  gas,  degenerate  in  the  sense  of  Fermi- 
Dirac  statistics.  W.  R.  A. 

Compressibility  coefficient  of  solids.  P. 
Guareschi  (Atti  R.  Accad.  Lincei,  1938,  [vi],  27, 
90—  91;  cf.  A.,  1938,  I,  233).— The  expression  K  = 
:'*08  x  1023  x  MB5,  where  K  =  compressibility  coeff., 
J [  s=s  at.  or  mol.  wt.,  5  =  diameter  of  at.  or  mol. 
action,  is  derived  and  used  to  calculate  the  vals.  of 
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K  for  15  metals.  The  results  agree  fairly  well  with 
observed  vals.  0.  J.  W. 

Improved  calculation  of  the  energies  of  metal¬ 
lic  Li  and  Na.  J.  Bardeen  (J.  Chem.  Physics, 
1938,  6  ,  367 — 371). — Theoretical.  Energies  of 
metallic  Li  and  Na  have  been  calc,  by  a  modification 
of  the  method  of  Wigner  and  Seitz  (A.,  1933,  660; 
1934,  1283).  Calc.  vals.  of  lattice  consts.,  heats  of 
sublimation,  and  compressibilities  are  in  fair  agree¬ 
ment  with  experiment.  W.  R.  A. 

Compressibilities  of  the  alkali  metals.  J. 
Bardeen  (J.  Chem.  Physics,  1938,  6,  372—378; 
cf.  preceding  abstract), — The  method  of  Wigner  and 
Seitz  has  been  tested  by  determination  of  the  pressure 
variation  of  the  compressibilities  of  alkali  metals. 
The  results  for  Na  agree  with  experimental  data  but 
the  calc.  vals.  for  Li  are  approx.  15%  too  high.  The 
polymorphic  transition  of  Cs  at  22,000  kg.  per  sq.  cm. 
is  probably  a  transition  from  the  normal  body- 
centred  to  a  more  close-packed,  face-centred  form 
arising  from  non-electrostatic  interaction  energy  of 
the  ions.  W.  R.  A. 

Viscosity  of  hydrocarbon  solutions  (liquid 
and  gaseous  propane).  B.  H.  Sage  and  W.  N. 
Lacey  (Ind.  Eng.  Chem.,  1938,  30,  829—834).— 
Data  are  given  for  the  effect  of  pressure  on  the 
viscosity  of  liquid  and  gaseous  C3H8  at  temp,  between 
37°  and  105°.  E.  G.  H. 

Viscosity  of  liquid  helium  II.  E.  F.  Burton 
(Nature,  1938,  142,  72). — Measurements  of  the  rate 
of  flow  of  He  II  through  capillaries  at  temp,  near 
the  X-point  and  at  2*16°  K.  are  reproduced  graphically. 
At  2*16°  K.,  7}  for  He  is  —5*4  x  10~5  to  7-9  x  10-5 
e.g.s.  unit.  No  indication  of  “  superfluidity  ”  was 
obtained.  The  results  disagree  with  those  of  Allen 
and  Misener  (A.,  1938, 1, 131)  and  Kapitza  (ibid.,  131). 

L.  S.  T. 

Viscosity  of  liquid  helium  II.  W.  F.  Giauque, 
J.  W.  Stout  and  R.  E.  Bakieau  (Physical  Rev., 
1938,  [ii],  54,  147). — Factors  arising  from  surface 
films  which  affect  rt  for  He  below  2*19°  K.  (He  II)  are 
discussed,  and  a  preliminary  report  of  measurements 
obtained  by  a  method  designed  to  overcome  the 
difficulty  is  given.  N.  M.  B. 

Dependence  of  the  viscosity  of  fluids  on  the 
molecular  volume,  and  an  application  of  the 
principle  of  the  continuity  of  state.  D.  T.  Lewis 
(J.C.S.,  1938,  1061 — 1066).— The  75  of  gases  depends 
on  the  mol.  wt.  and  the  mol.  cross-sectional  area. 
The  derived  parachor  equation  accounts  satisfactorily 
for  the  behaviour  of  fluids  in  general,  thus  emphasising 
the  importance  of  the  principle  of  the  continuity  of 
state.  The  general  equation  gives  directly  Andrade’s 
equation  for  the  variation  of  the  75  of  a  simple  sub¬ 
stance  with  temp.  The  dependence  of  the  consts. 
of  this  equation  on  the  mol.  wt.  and  cross-sectional 
area  is  demonstrated.  W.  R.  A. 

Correlation  of  intermolecular  forces  with  fluid¬ 
ity  and  density  data.  J.  N.  Friend  (Trans. 
Faraday  Soc.,  1938,  34,  813 — 816). — Arguments  from 
75  and  d  data  for  non-associated  org.  liquids  support 
the  view  that  the  attractive  force  between  mols. 
is  oc  (intermol.  distance)-8.  F.  L.  U. 


Guggenheim’s  theory  of  strictly  regular  binary 
liquid  mixtures.  G.  S.  Rushbrooke  (Proc.  Roy. 
Soc.,  1938,  A,  166,  296 — 315). — An  extension  of  the 
theory  leads  to  an  expression  for  the  configurational 
energy  of  the  mixture.  The  conditions  under  which 
solutions  may  be  expected  to  exhibit  crit.  mixing 
phenomena,  and  the  variation  with  temp,  of  the 
concn.  at  which  the  mixture  separates  into  two 
phases,  are  discussed.  G.  D.  P. 

Viscosity  of  binary  liquid  mixtures.  G.  Hug  el 
and  N.  Tciierkezoff  (XIV  Congr.  Chim.  ind.  Paris 
[1934],  1935,  Comm.  I,  11  pp. ;  Chem.  Zentr.,  1936,  ii, 
273). — A  theoretical  expression  is  derived  which 
accords  with  the  data  for  hexane-cycfohexane 
mixtures.  H.  J.  E. 

Equation  for  the  viscosity  of  mixtures.  S.  K. 

Chakrabertty  and  P.  B.  Ganguly  (Proc.  Nat. 
Acad.  Sci.  India,  1937,  7,  205 — 217). — The  expression 
log  7]  —  ^  log  p  =  Gx  +  where  C\  and  C2  are 

consts.  and  x»  is  the  mol.  fraction  of  solute,  has  been 
derived  from  Andrade's  equation  (cf.  A.,  1934,  356). 
Data  for  tj  and  p  have  been  determined  for  the  systems 
phenetole-Ph20,  EtOBz-CH2Ph'OBz  (I),  EtOAc- 
EtOBz,  phenetole-Et20,  EU0-Pho0,  EtOAc-(I). 
C6H6-EtOBz,  PhMe-EtOBz,  "PhMe-(I),  C6Htr(I). 
C <>H4C  12-C2 HjB r0,  CCl3*C02H-C0Me2,  AcOH-COMe2, 
PhOH-C6H6,  PhOH-COMe2,  CCl3-C02H-AcOH, 
AcOH-EtOBz,  and  AcOH-EtOAc.  In  many  systems 
a  linear  relation  in  accordance  with  the  above  equation 
is  obtained,  but  marked  deviation  occurs  with 
systems  characterised  by  polar  and  dissimilar  com¬ 
ponents.  The  deviations  arc  ascribed  to  loose 
compound  formation.  In  many  of  the  systems  the 
vals.  are  in  better  agreement  with  the  equation  of 
MacLeod  (A.,  1924,  ii,  280).  E.  S.  H. 

Degree  of  depolarisation  of  the  scattered  light 
from  binary  liquid  mixtures.  II.  H.  Flaschka 
and  E.  Gastinger  (Monatsh.,  1938,  72,  52 — 57). — 
A  small  negative  deviation  from  additivity  is  shown  by 
hexane-decahydronapthalene  mixtures,  and  larger 
deviations,  respectively  negative  and  positive,  by 
?n-eresol-NH2Ph  and  by  allylthiocarbimide-pipcridine 
mixtures.  (Cf.  A.,  1938,  I,  394.)  O.  D.  S. 

Vapour  pressure.  I.  Evidence  for  the  valid¬ 
ity  of  Raoult’s  law.  Systems  benzene-diphenyl, 
benzene-benzyl  benzoate,  ethyl  acetate-benzyl 
benzoate.  H.  H.  Gilman n  and  P.  Gross  (J. 
Amer.  Chem.  Soc.,  1938,  60,  1525 — 1530). — Total  v.p. 
measurements  have  been  made  at  50—95°  over 
limited  concn.  ranges.  The  systems  C6H6-Ph2  and 
C6H6-CH2Ph*OBz  (I)  behave  in  accordance  with 
Raoult's  law,  but  with  EtOAc-(I)  small  positive 
deviations  occur.  The  causes  of  the  deviations  are 
discussed.  E.  S.  H. 

B.p.  of  mixtures  of  water  and  ethyl  alcohol. 

P.  Vidal  (Bull.  Assoc.  Chim.  Suer.,  1938,  55,  554 — 
564). — Equations  connecting  the  composition  of  the 
liquid  and  the  composition  of  the  vapour  with  the 
b.p.  have  been  derived.  I.  A.  P. 

Structure  of  silica  glass  and  of  the  potash 
silicate  glasses.  G.  Hartleif  (Z.  anorg.  Chem., 
193S,  238,  353 — 384). — The  abs.  intensities  of  X-ray 
interferences  for  Si02  glass  and  for  glasses  with  15, 
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25,  and  35%  K20  have  been  measured  and  subjected 
to  Fourier  analysis.  The  results  are  compared  with 
those  of  other  workers  (e.g.t  Warren  et  al.y  A.,  1936, 
1054)  and  possible  interpretations  are  discussed.  It  is 
claimed  that  neither  the  <£  network  ”  nor  the  “  crystal¬ 
lite  ”  hypothesis  is  adequate,  and  that  in  the  K20- 
Si02  glasses  there  are  two  independent  structures 
present,  viz.,  that  of  the  Si02  glass  almost  unchanged 
and  that  of  the  Ko0- containing  constituent. 

F.  J.  G. 

Y-Ray  investigation  of  the  system  Ni-P. 
H.  Nowotny  and  E.  Henglein  (Z.  physikal.  Chem., 
1938,  40,  B,  281— 284).— On  the  Ni-rich  side  the 
phases  NinP,  Ni5P2,  and  Ni2P  are  indicated.  A 
phase  of  the  composition  Ni-P3  also  occurs  and  this 
appears  to  have  a  body-centred  cubic  lattice  structure. 
Ni3P  and  Ni2P  are  analogous  to  the  corresponding 
phases  in  the  systems  Fe-P  and  Mn-P,  and  belong 
to  the  space-groups  74  and  C32,  respectively. 

T.  H.  G. 

Y-Ray  investigation  in  the  systems  Mn-Bi, 
Co-Sb,  and  Ni-Sb.  U.  Furst  and  F.  Halla  (Z. 
physikal.  Chein.,  1938,  40,  B,  285 — 307). — A  criterion 
of  stability  published  previously  (A.,  1937,  1,  509)  is 
developed.  In  the  Mn-Bi  system  the  X-phase  is 
orthorhombic  with  a  4*30,  b  5*24,  c  6*30  a.  but  it  is 
uncertain  whether  it  is  Mn2Bi.  The  T- phase  has  a 
tetragonal  cell  with  a  5*83  and  c  5*35  a.  and  should  be 
formulated  as  Mn2Bi.  The  phase  CoSb  in  the  system 
Co-Sb  has  the  structure  of  NiAs  with  a  3*866  and 
o  5*183  a.  The  CoSb2  phase  has  a  marcasite  structure 
with  a  3*20,  b  5*78,  and  c  6*41  a.  In  the  system 
Ni-Sb  the  y-phase  is  shown  to  have  a  NiAs  structure. 
For  the  (3-phase  a  tetragonal  cell  with  dimensions 
a  5*78  and  c  6*00  a.  is  indicated.  Further  work  is 
necessary  to  decide  whether  this  is  a  single  phase  of 
formula  Ni2Sb  or  NLSb2.  The  cubic  8-phase  is  an 
interstitial  solution  of  Ni  in  Ni3Sb  and  has  the  com¬ 
position  Ni13Sb4.  The  £-phase  has  a  marcasite 
structure,  the  orthorhombic  cell  having  a  3*20, 
b  5*63,  c  6*22  a.  The  interat.  distances  have  been 
determined  and  are  discussed  with  reference  to  the 
type  of  binding.  T.  H.  G. 

Y'-Ray  analysis  of  the  system  arsenic-anti¬ 
mony.  W.  Trzebiatowski  and  E.  Bryjak  (Z. 
anorg.  Chem.,  1938,  238,  255 — 267). — The  existence 
of  a  continuous  series  of  mixed  crystals  at  higher  temp, 
is  confirmed  (cf.  A.,  1928,  1094),  but  with  >25  at.-% 
As  there  is  a  change  to  a  new  phase  on  tempering. 
This  (3-phase  is  face-centred  cubic,  a  11*06 — 11*12  a., 
and  the  transition  point  lies  between  400°  and  550°. 
Certain  allemontites  have  a  two-phase  mixed-crystal 
structure  which  is  not  in  equilibrium  in  the  temp, 
range  studied.  F.  J.  G. 

Y'-Ray  spectrum  and  structure  of  copper  and 
nickel  in  certain  copper-nickel  alloys.  J.  Fari- 
xeau  and  M.  Morand  (Compt.  rend.,  1938,  206, 
1895 — 1S96). — The  Cu  L<x  line  given  by  alloys  con¬ 
taining  25  and  40%  Ni  is  not  measurably  narrower 
than  the  Lx  line  of  pure  Cu.  The  Ni  Lot.  line  given  by 
these  alloys  is,  however,  ~1  and  0*4  e.v.  narrower  than 
the  line  for  pure  Ni ;  this  indicate.s  a  diminution  in 
the  width  of  the  energy  band  of  the  3d  level  in  Ni 


owing  to  the  introduction  of  Cu  atoms  into  the  lattice. 
A  similar  effect  is  observed  for  Cu  in  Cu-Zn  alloys. 

A.  J.  E.  W. 

Y-Ray  investigation  of  cobalt-tin  alloys  and 
a  comparison  of  the  system  Co-Sn  with  Fe-Sn 
and  Ni-Sn.  0.  Nial  (Z.  anorg.  Chem.,  1938, 
238,  287 — 296). — a- Co  dissolves  very  little  Sn,  but 
at  1000°  [3-Co  dissolves  approx.  2*5  at.-%.  There 
are  four  intermediate  phases,  two  of  which,  y  and  y, 
have  the  same  composition,  viz.,  41 — 12  at.-%  Sn. 
y  is  of  the  NiAs  type  with  a  4*096 — 4*116,  c  5*161 — 
5*177  a.,  and  contains  excess  of  Co  atoms  irregularly 
distributed.  Below  550°  these  take  up  an  ordered 
arrangement  and  the  y-phase  is  formed ;  this  is  a 
superlattice  based  on  a  cell  of  NiAs  type  with  a  4*089 
and  c  5*198  a.  The  other  two  phases  are  CoSn  and 
CoSn2;  the  former  is  hexagonal,  a  5*268,  c  4*249 
a.,  and  the  unit  cell  contains  3  mols.  and  the  space- 
group  is  Z)JA.  The  latter  is  tetragonal,  a  6*348, 
c  5*441  a.  ;  the  unit  cell  contains  4  mols.  and  the  space- 
group  is  D\l.  Structure  and  equilibrium  diagrams 
arc  given.  F.  J.  G. 

.Y-Ray  investigation  of  cobalt-tungsten  alloys. 

A.  Mag  new  and  A.  Westgren  (Z.  anorg.  Chem., 
1938,  238,  268— 272).— The  existence  of  two  inter¬ 
mediate  phases  (cf.  Sykes,  Trans.  Amor.  Soe.  Met., 

1937,  25,  953)  is  confirmed,  but  their  compositions  are 

Co3W  and  Co7W6,  and  not  Co7W2  and  CoW.  The 
former  is  hexagonal  close-packed,  a  5*120,  c  4*120  a.  ; 
the  latter  is  rhombohedral,  a  8*92  or  8*99  a.,  a  30°  42'  or 
30°  40',  according  as  it  is  saturated  with  Co  or  with  W  ; 
the  structure  is  the  same  as  that  of  Fe7W6  (A.,  1936, 
926).  There  are  indications  of  other  phases  in  the 
region  rich  in  Co.  F.  J.  G. 

Crystal  structure  of  cadmium-indium  alloys 
rich  in  indium.  W.  Betteridge  (Proc.  Physical 
Soc.,  193S,  50,  519— 524).— The  solubility  of  Cd  in  In, 
determined  by  X-ray  diffraction,  is  14*5^0*5  at.-%  at 
100°  and  4*5±0*5  at.-%  at  20°.  The  axial  ratio  of  the 
face-centred  tetragonal  lattice  of  the  In-rich  solid 
solution  decreases  with  increasing  Cd  content,  until 
at  4*5  at.-%  the  structure  becomes  face-centred  cubic. 
No  change  in  the  vol.  of  the  In  atom  is  associated  with 
the  change  in  axial  ratio.  N.  M.  B. 

Phases  CoTe-CoTe2  and  NiTe-NiTe2.  S. 

Tengn£r  (Naturwiss.,  1938,  26,  429). — The  range  of 
homogeneity  of  the  phase  of  NiAs  type  in  Co~Te  and 
Ni-Te  systems  is  very  wide.  CoTe  and  NiTe  pa&s 
continuously  into  CoTe2  and  NiTe2,  respectively, 
as  [Te]  is  increased.  There  is  a  gradual  diminution 
in  the  vol.  of  the  unit  cell  of  the  CoTe  and  NiTe 
phases  as  [Te]  increases.  The  mineral  melonite  has  a 
variable  formula.  A.  J.  M. 

Structure  of  chromium-molybdenum,  alloys. 

W.  Trzebiatowski  and  H.  Ploszek  (Natuurwiss., 

1938,  26,  462).— A  systematic  X-ray  analysis 

of  the  Cr-Mo  system  has  been  carried  out.  The 
m.p.  of  the  series  of  alloys  shows  a  min.  at  15 
at.-%  Mo  at  1700°.  A  continuous  range  of  mixed 
crystals  is  formed.  The  lattice  const,  varies  approx, 
linearly  with  at.  composition.  This  single- phase 
structure  is  also  confirmed  micrographically,  but 
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does  not  agree  with  earlier  results  of  thermal  analysis 
which  indicate  a  eutectic  at  14G0°.  A.  J.  M. 

Atomic  rearrangement  process  in  the  copper- 
gold  alloy  Cu-jAu.  II.  F.  W.  Jones  and  C. 
Sykes  (Proc.  Roy.  Soc.,  1938,  A,  166,  376 — 390; 
cf.  A.,  1937,  I,  74). — The  size  of  the  antiphase  nuclei 
which  form  during  the  ordering  of  the  alloy  is  measured 
by  the  breadth  of  the  superlattice  lines  on  X-ray 
powder  photographs.  The  results  are  compared  with 
electrical  resistivity  data  for  the  alloy  in  the  same 
condition.  It  is  concluded  that  the  antiphaso  nuclei 
are  separated  by  narrow  boundaries,  7-5  A.  wide,  of 
disordered  alloy.  The  reflexion  coeff.  of  a  single 
boundary  is  deduced  and  is  found  to  be  the  same  for 
cold- worked  and  for  annealed  metal,  although  the 
rate  of  growth  of  the  nuclei  is  greater  in  the  annealed 
condition.  G.  D.  P. 

Superlattice  formation  of  the  type  AB  in  alloys. 

T.  S.  Chang  (Proc.  Camb.  Phil.  Soc.,  1938,  34,  224 — 
237). — Mathematical.  The  process  of  ordering  near 
the  crit.  temp,  for  alloys  with  a  supcrlattice  of  the 
type  AB  is  considered  and  discussed  in  relation  to  the 
adsorption  of  gases  on  a  solid  surface.  F.  J.  L. 

Atomic  vibrations  of  a  Zn-Cu  alloy.  R.  A. 
Howard  (Physical  Rev.,  1938,  [ii],  53,  966 — 971). — 
Measurements  of  X-ray  reflexion  intensities  at  two 
temp,  for  the  2131  and  1015  lines  given  by  a  Zn-Cu 
alloy  confirm  the  view  that  the  at.  vibrations  are 
greatest  along  the  c  axis  when  the  axial  ratio  is  >1*633 
and  least  when  it  is  <1*633,  corresponding  with  a 
system  of  close-packed  spheres  and  an  abnormal 
separation  of  the  atoms  along  the  direction  of  the  c 
axis.  Relative  at.  structure  factors  show  an  unex¬ 
pectedly  sharp  dependence  on  the  angle  which  the 
normal  and  the  reflecting  plane  makes  with  the  c  axis. 

N.  M.  B. 

Constitution  of  the  alloys  of  tin  with  bismuth. 
A.  C.  Davidson  (Tech.  Publ.  Internat.  Tin  Res. 
and  Dev.  Counc.,  1938,  A,  No.  77,  3 — 14). — The 
equilibrium  diagram  for  Sn-Bi  alloys  (0 — 100%) 
has  been  determined  by  thermal  and  metallographical 
analysis.  A  eutectic  occurs  at  57%  Bi  and  138*5°. 
The  solid  solubility  of  Bi  in  Sn  at  the  eutectic  temp, 
is  21*5%;  that  of  Sn  in  Bi  is  0*1 — 0*2%. 

E.  S.  H. 

Formation  of  two  liquid  layers  in  copper-iron 
alloys.  K.  Iwas6,  M.  Okamoto,  and  T.  Amemiya 
(Sci.  Rep.  Tohoku,  1938,  26,  .  618— 640).-— The 
liquidus  of  these  alloys  and  the  equilibrium  of  liquid 
alloys  at  1450°  and  1540°  have  been  examined. 
The  liquidus  curve  of  the  pure  Cu-Fe  system  indicates 
no  monoteetic  reaction.  The  presence  of  1%  of  Al, 
Ni,  Pb,  Sn,  or  Zn,  in  50  :  49  Cu-Fe  alloys  did  not  cause 
separation  of  the  liquid  into  two  layers.  In  the 
C-Cu-Fe  system  two  liquids  coexist  at  1450°  and 
1540°.  Although  in  each  case  the  heterogenous  zone 
lies  near  the  abscissa,  it  does  not  cut  it.  Thus  in 
Cu-Fe  alloys  with  <0*03%  C  up  to  <  1540°  no  separ¬ 
ation  of  the  liquid  into  two  layers  occurs.  At 
>0*03%  separation  occurs.  The  greater  is  the  Fe 
content  the  more  C  is  required  to  effect  the  separation. 
The  temp,  coeff.  of  mutual  solubility  of  the  conjugates 
is  positive.  C.  M.  A. 


Solidification  diagram  of  copper-aluminium 
alloys.  W.  Broniewski,  S.  Jelnicki,  and  M. 
Skwara  (Compt.  rend.,  1938,  207,  233 — 235). — 
The  equilibrium  diagram  is  given.  The  compounds 
A1Cu3,  A1Cu2,  AL>Cu3,  AlCu,  and  Al2Cu  are  observed. 
A1Cu2,  AlCu,  and  Al2Cu  undergo  allotropic  trans¬ 
formations.  That  of  A1Cu2  at  870°  leads  to 
dissociation  of  AlCu3.  The  transformation  of  AlCu 
at  621°  results  in  the  formation  of  a  eutectic 
analogous  to  pearlite,  at  570°.  The  transformation 
of  A12Cu  at  574°  is  accompanied  bv  a  vol.  change. 

H.  J.  E. 


Precipitation  in  supersaturated  beryllium- 
nickel  alloys  followed  microscopically.  L.  Graf 
(Z.  Metallk.,  1938,  30,  59 — 62). — The  course  of  pptn. 
in  single  crystals  and  in  polycryst.  aggregates  of  2*5% 
Be-Ni  alloy  is  shown  in  a  series  of  photomicrographs. 
In  the  polycryst.  alloy  pptn.  begins  along  the 
grain  boundaries  and  proceeds  slowly  into  the  grains, 
whilst  in  single  crystals  pptn.  commences  along 
polishing  scratches  or,  if  the  crystal  has  been  made  by 
a  casting  process,  at  points  of  lattice  distortion  where 
the  last  of  the  eutectic  was  absorbed  by  the  primary 
dendrites  during  homogenisation.  A.  R.  P. 

Structure  of  alloys  of  beryllium  with  silver, 
palladium,  and  gold.  0.  Winkler  (Z.  Metallk., 
1938,  30,  162 — 173). — Two  new  phases  have  been 
discovered  in  the  Be-Ag  system  by  X-rays  and  thermal 
and  magnetic  analysis  :  S,  cubic  face-centred  MgCu2 
type,  24  atoms  per  unit  cell,  a  6*287  a.,  and  y,  complex 
lattice  of  undetermined  structure ;  8  contains  73  at.-% 
Be  and  is  formed  by  a  peritectic  reaction  at  1010° 
whilst  y  is  formed  by  deco'mp.  of  8  at  S80°  (<73  at.-% 
Be)  or  850°  (>73  at.%  Be)  and  decomposes  below 
760°  into  Ag-rich  and  Be-rich  solid  solutions.  Be 
dissolves  <3  at.-%  Ag  and  Ag  3*5  at.-%  Be  at  the 
eutectic  temp.  (880°).  Pd  and  Be  form  a  eutectic 
at  930°,  with  20  at.-%  Be,  and  a  compound  PdBe,  m.p. 
1460°  ;  four  other  compounds  are  formed  by  peritectic 
reactions,  Pd3Be  at  960°,  Pd2Be  at  1090°,  Pd2Be3  at 
1170°,  and  Pd3Bc4  at  1200°  whilst  Pd12Be13  is  Tormed 
by  a  reaction  in  the  solid  state  at  1055°.  Au  and  Be 
form  a  eutectic  at  580°,  20  at.-%  Be,  the  compounds 
Au2Be  and  AuBe  melting  congruently  at  645°  and 
730°,  Au3Be  by  a  peritectic  reaction  at  595°,  and 
Au4Be3  by  a  reaction  in  the  solid  state  at  610°; 
Au2Be  and  AuBe  form  a  eutectic  at  602°,  40  at.-%  Be. 
AuBe  exists  in  two  modifications,  a  stable  above 
585°  and  (3  stable  at  lower  temp.,  and  Au4Be3  de¬ 
composes  into  Au2Be  and  AuBe  below  555°.  Au 
dissolves  <0*9  at.-%  Be.  A.  R.  P. 

Thermal  and  X-ray  studies  of  the  titanium- 
iron  system.  H.  Witte  and  H.  J.  Wallbau^ 
(Z.  Metallk.,  1938,  30,  100— 102).— The  compound 
Fe3Ti  does  not  exist.  Fc2Ti  forms  tabular  crystals, 
a  4*77,  c  7*79  a.,  eja  1*633,  4  mols.  per  unit  cell,  m.p. 
1530° ;  a  eutectic  is  formed  with  Fe  at  1305°,  13%  Ti, 
and  a  second  eutectic  with  a  phase  richer  in  Ti. 
Fe  dissolves  about  4%  Ti  at  1000°  and  about  7%  at 
1300°,  but  Fe2Ti  dissolves  <  1  %  of  Fe  and  <  1  %  of  Ti. 
Co  and  Ti  form  the  compound  Co2Ti  with  a  MgNi2 
structure,  a  4*72,  c  15*37  A.,  c/2a  1*628.  A.  R.  P. 

System  Mg-Cu-Al,  especially  the  section 
MgCUo-MgAl2.  F.  Laves  and  H.  Witte  (Metall- 
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wirts.,  1936,  15,  15 — 22;  Chem.  Zentr.,  1936,  ii, 
365 — 366). — MgCu2  takes  up  >35%  of  MgAl2  iso- 
morphously,  the  lattice  undergoing  expansion.  With 
>35%  of  MgAl2,  hexagonal  phases  having  successively 
the  MgNi2  and  MgZn2  structures  appear.  The  whole 
forms  a  complete  mixed  crystal  series  up  to  60%  of 
MgAl2.  Revised  data  are  given  for  the  neighbouring 
Al-rich  region.  The  supposed  compound  Mg2Cu3Al2 
is  in  reality  a  mixed  crystal.  The  compounds 
Mg2Cu2Al5  and  Mg3Cu7Al10  are  reported.  CuA12 
has  no  solvent  power  for  Mg.  H.  J.  E. 

Y-Ray  study  of  the  iron-nickel-aluminium 
ternary  equilibrium  diagram.  A.  J.  Bradley 
and  A.  Taylor  (Proc.  Roy.  Soc.,  1938,  A,  166, 
353 — 375). — The  phases  in  equilibrium  at  low  temp, 
are  identified  by  Y-ray  powder  photographs.  For 
<50  at.-%  Ai  only  body-  and  face- centred  cubic 
structures  are  present ;  the  latter  include  superlattice 
structures  related  to  Ni3Fo  or  Ni3Al,  as  well  as 
disordered  structures.  The  former  include  super- 
lattices  related  to  Fe3Al  and  to  FeAl  or  NiAl.  The 
directions  of  the  tie-lines  in  the  two-phase  fields  and  of 
the  magnetic  boundaries  are  indicated  on  the  diagram. 
At  >50%  Ai  the  diagram  is  verv  complex. 

G.  D.  P. 

Magnetic  susceptibility  of  gold-copper,  gold- 
silver,  silver-copper,  and  copper-nickel  alloys. 
W.  Broniewski,  S.  Franczak,  and  R.  Witkowski 
(Ann.  Physique,  1938,  [xi],  10,  5 — 19). — The  variation 
of  the  susceptibility  with  composition  is  discussed  in 
relation  to  the  structure  of  the  alloys.  N.  M.  B. 

Electrical  conductivity  and  equilibrium  dia¬ 
gram  of  binary  alloys.  XXIII.  System  nickel- 
molybdenum.  G.  Grube  and  H.  Schlecht  (Z. 
Elektrochem.,  1938,  44,  413 — 422). — Temp-resis¬ 
tivity  curves  for  Ni-Mo  alloys  are  given.  The  curves 
for  alloys  with  22 — 55%  Mo  show  a  max.  at  800 — 
900° ;  this  is  most  marked  with  30%  Mo,  and  indicates 
the  appearance  of  a  new  phase  (p)  below  900°.  Y-Rav 
photographs  confirm  the  existence  of  this  phase  and 
show  that  it  has  a  face- centred  tetragonal  super¬ 
lattice.  For  the  alloy  with  30%  Mo  a  —  3*61 ,  c  =  3*56  A. 
This  phase  is  homogeneous  from  18  to  31%  Mo  at 
room  temp.  It  may  be  regarded  as  the  compound 
Ni4Mo  with  its  components  in  solid  solution.  The 
above  conclusions  are  supported  by  photomicro¬ 
graphs  and  by  measurements  of  hardness  and  of  rate 
of  corrosion.  F.  J.  G. 

Magnetic  susceptibility  and  equilibrium 
diagram  of  binary  alloys.  III.  System  nickel- 
molybdenum.  G.  Grube  and  0.  Winkler  (Z. 
Elektrochem.,  1938,  44,  423 — 42S). — y-T  curves 
for  Ni-Mo  alloys  in  the  paramagnetic  region  are 
given.  These  confirm  the  existence  of  the  p-phase 
(cf.  preceding  abstract)  below  875°  and  also  indicate 
the  formation,  below  925°,  of  the  cwnpound  Ni3Mo. 
This  is  hexagonal  close-packed  with  a  2*54  a.  and 
eja  1*65.  A  complete  equilibrium  diagram  is  given. 

F.  J.  G. 

Thermodynamic  interpretation  of  the  mechan¬ 
ism  of  the  austenite-martensite  transformation. 
C.  H.  Johansson  (Arch.  Eisenhuttenw.,  1937 — 8, 11, 
241 — 251). — The  dependence  on  the  temp,  and 
C  content  of  the  free  energy  of  y-  and  a-Fe  has  been 


calculated  from  the  heat  content,  entropy,  and  free 
energy  of  a-  and  y-Fe  between  300°  and  1800°  K.,  and 
the  position  of  the  C  atoms  in  the  lattice  in  the  various 
states  is  discussed.  In  the  neighbourhood  of  the 
eutectoid  point  the  change  in  the  free  energy  of  the 
a  and  y  states  with  composition  (c)  can  be  expressed 
by  an  equation  from  which  it  is  possible  to  forecast  the 
course  of  the  austenite  decomp.  There  is  a  crit, 
composition,  ck,  such  that  when  c  <  ck  the  temp,  at 
which  pptn.  takes  places  without  retardation  by 
meta stable  states  is  the  lower  the  higher  is  the  C 
content,  and  when  c  >  ck  there  is  a  crit.  temp,  of 
pptn.  which  is  independent  of  the  composition. 
It  is  also  shown  that  the  temp,  of  the  austenite- 
martensite  transformation  must  decrease  with  in¬ 
creasing  C  content.  On  annealing  tetragonal  martens¬ 
ite  in  the  temp,  range  in  which  at.  diffusion  occurs  or 
on  quenching  austenite  to  this  range  a  transitional 
state  is  produced  in  which  the  whole  of  the  C  content 
is  held  in  the  a-Fe  lattice  to  form  cubic  martensite ; 
the  hardness  of  this  phase  is  therefore  attributable 
to  distortions  produced  by  the  C  atoms  in  the  lattice. 
The  blurred  rdntgenograms  given  by  cubic  martensite 
are  due  to  variations  in  the  composition  produced  by 
the  partial  decomp,  of  this  phase  which  always 
accompanies  its  formation.  A.  R.  P. 

Atomic  and  ionic  radii.  II.  Application  to 
the  theory  of  solid  solubility  in  alloys.  W. 
Hume-Rothery  and  G.  V.  Raynor.  III.  Polar¬ 
isation  effects  in  alloys.  G.  V.  Raynor  (Phil. 
Mag.,  1938,  [vii],  26,  143—152,  152—165;  cf.  A, 
1938,  I,  431). — II.  The  solubility  of  Ag,  Cd,  In, 
Sn,  and  Sb  in  solid  Cu,  Ni,  Co,  and  Fe  is  discussed. 
Cu  has  a  full  type  structure  and  has  therefore  difficulty 
in  accomodating  the  larger  Ag  ion  in  its  lattice.  The 
Cd  ion,  although  >  Cu,  is  slightly  <  the  Ag  ion  and 
accordingly  Cd  is  more  sol.  than  Ag  in  Cu.  With  In, 
Sn,  and  Sb  the  ions  are  smaller  and  more  easily 
introduced.  The  solid  solubility  increases  with 
increasing  temp,  since  the  expansion  of  the  metal 
makes  it  easier  to  accomodate  the  larger  ions.  The 
mutual  solid  solubilities  of  pairs  of  metals  of  the  full 
type  and  the  relative  stabilities  of  superlattices  of  the 
types  A^B  and  AB%  are  considered  and  the  solid 
solution  in  the  metal  of  larger  ionic  diameter  is  the 
greater.  When  the  two  ionic  radii  are  approx, 
equal  the  mutual  solid  solubilities  depend  on  the 
densities  and  deformabilities  of  the  electron  clouds. 
The  following  systems  illustrate  these  general  princi¬ 
ples  :  Cu-Ag,  Cu-Au,  Cu-Pd,  Cu-Pt,  Au~Ni,  Au-Co, 
Au-Fe,  Au-Mn,  Au-Cr,  Zn-Cd,  Ag-Be. 

III.  For  a  pair  of  metals  of  the  open  type,  where  one 
is  a  powerfully  deforming  ion  and  the  other  is  easily 
deformable,  the  more  powerfully  polarising  ion  should 
give  rise  to  the  wider  range  of  solid  solutions.  This 
prediction  is  fulfilled  by  alloys  of  metals  of  the 
A  sub-groups.  With  metals  of  the  B  sub-groups 
the  sizes  of  the  ions  are  more  important  because  these 
metals  are  usually  of  a  full  type  structure  and  it 
is  difficult  to  assess  their  polarising  powers.  In  binary 
alloys  it  appears  that  in  general,  and  more  particularly 
for  metals  of  B  sub-groups,  the  less  compressible  metal 
will  dissolve  a  greater  quantity  of  the  more  com¬ 
pressible  than  vice  versa.  W.  R.  A. 


450 


BRITISH  CHEMICAL  AND  PHYSIOLOGICAL  ABSTRACTS.— A.,  I. 


v  (a-c) 


Defect  lattices  and  catalytic  activity.  A. 
Taylor  and  J.  Weiss  (Nature,  193S,  141,  1055). — 
A1  is  dissolved  from  the  alloy  Ni2Al3  b}7  treat¬ 
ment  with  NaOH.  The  composition  (59*2%  Ni) 
changes  to  approx.  80%  Ni  without  loss  of  the 
trigonal  s37mmetr37.  The  NaOH  removes  A1  atoms 
from  the  lattice  leaving  vacant  sites,  but  when  only 
approx.  0-5%  of  A1  is  left,  the  structure  collapses 
and  tends  to  form  the  face-centred  cubic  structure  of 
Ni.  No  intermediate  body-centred  structure  appears 
to  be  formed  in  the  process.  Most  of  the  material 
consists  of  relatively  large  particles  ~1000  a.  Elec¬ 
tron  transfer  processes  are  probabty  much  enhanced 
in  certain  Ni  structures  with  defective  lattices  which 
possess  a  highly  unsaturated  surface,  and  this  may 
explain  the  activity  of  such  substances  as  catalysts  in 
hydrogenation.  L.  8.  T. 

Solubility  curves  of  the  systems  carbon 
tetrachloride-branched-chain  alkyl  acids-water 
at  25°.  H.  A.  Smith  and  H.  Taylor  (J.  Amer. 
Chem.  Soc.,  1938,  60,  1696— 1097).— Data  are 

recorded  for  systems  containing  Pr^C02H,  Bu^C02H, 
CHMeEt*C02H,  and  BuyC02H.  The  curves  show 
that  the  mutual  solubilit3r  area  decreases  with  in¬ 
creased  chain  branching.  E.  S.  H. 

Complete  phase  diagrams  for  pressure,  tem¬ 
perature,  and  composition  of  binary  systems  with 
vapour  pressure  maxima  in  the  liquid  mixtures. 
E.  Janecke  (Z.  physikal.  Chem.,  1938,  182,  1 77  — 
185). — A  theoretical  investigation.  T.  H.  G. 

Solubility  of  silver  chloride  in  aqueous  solu¬ 
tions  of  silver  nitrate.  A.  Pinkus,  (Mlle.)  S. 
Frederic,  and  R.  Sciiepmans  (Bull.  Soc.  chim. 
Belg.,  1938,  47,  304 — 336). — The  solubilit3r  (5)  of 
fine  colloidal  dispersions  of  AgCl  in  aq.  AgN03 
(5  x  lO-5— 2m)  has  been  determined  at  25°  by  the 
opalescence  method,  s  decreases  with  [AgN03], 
passes  through  a  min.  for  0*003M-AgN03,  and  then 
increases.  The  effect  is  attributed  to  adsorption  of 
Ag*  on  the  AgCl  particles,  modifying  their  thermo- 
d3Tnamic  potential  and  hence  their  solubilitv"  product. 
The  results  can  be  explained  b3r  supposing  that 
AgCl  dissolves  in  aq.  AgN03  as  the  complex 
[Agw+,Clm](N03)n  (possibly  [Ag3Cl2]N03  or  [Ag2Cl]N03) 
and  as  peptised  colloidal  micelles,  as  well  as  in  the 
form  of  Ag*  and  CT  ions.  J.  W.  S. 

Solubility  of  silver  chloride  in  aqeous  solutions 
of  nitric  acid.  A.  Pinktjs  and  R.  Schepmans 
(Bull.  Soc.  chim.  Belg.,  1938,  47,  337 — 360).— The 
solubility  (s)  of  AgCl  in  1*3  x  10~5 — 90m-HNO3  has 
been  determined  at  25°  by  the  opalescence  method. 
s  increases  at  a  diminishing  rate  with  rise  of  [HN03], 
tending  to  -a  limiting  val.  of  2*75  X  10-5  g.-mol. 
per  1.  This  is  >  double  the  val.  found  for  s  in  pure 
H20  (1*277  X  10~5  g.-mol.  per  1.).  The  solubility 
product  of  AgCl  at  25°  is  1*621  x  10~10,  and  its  activity 
coeff.  in  saturated  aq.  solution  is  0*996.  J.  W.  S. 

Stability  of  intermetallic  compounds  in  the 
molten  state.  E.  Heymaxx  and  H.  P.  Weber 
(Nature,  1938,  141,  1059). — The  partition  of  Na 
between  molten  NaBr  and  molten  Pb  at  770°  shows 
the  existence  of  strong  interat.  forces  in  the  metal 
phase.  When  Pb  is  replaced  by  molten  Bi  the  heavy 


metal  is  insol.  in  molten  NaBr,  but  dissolves  when 
alloyed  with  Na.  A  Na-Sb  or  Na-Sn  alloy  behaves 
similarly  when  used  as  the  liquid  metal  phase.  Tl,  Cd, 
and  Pb,  although  the3r  form  intermetallic  compounds 
with  Na,  do  not  pass  into  the  salt  phase  when  alloyed 
with  Na.  These  results  suggest  that  compounds  of 
Na  with  heav3r  metals  are  stable  at  temp,  approx. 
200°  above  the  respective  m.p.,  but  decompose  at 
higher  temp.  L.  S.  T. 

Adsorption  phenomena.  A.  Boutaric  (J.  Chim. 
phys.,  1938,  35,  158— 17S;  cf.  A.,  1938,  I,  76).— 
A  theoretical  discussion  of  the  adsorption  of  one  or 
more  constituents  in  solution  or  gaseous  form. 

E.  S.  H. 

Adsorption  of  gaseous  mixtures  at  solid 
surfaces.  F.  J.  Wilkins  (Nature,  1938,  141, 
1054 — 1055). — An  extension  of  previous  work  to 
gaseous  mixtures  (cf.  A.,  1938,  I,  306).  L.  S.  T. 

Adsorption  isotherms  and  heats  of  adsorption 
of  helium  gas  on  charcoal  between  20°  k.  and  6°  K. 
New  desorption  experiments.  A.  van  Itter- 
beek  and  W.  van  Dingenen  (Ph3rsica,  1938,  5, 
529 — 540). — The  adsorption  isotherms  for  0*1 — 70  cm. 
have  been  obtained.  They  are  represented  by  the 
formula  log  (X  jP)  —  A  +  BX,  X  being  the  quantity  of 
He  adsorbed;  A  —  a0  +  a^/T  and  B  —  b0  +  bxjT 
(a0,  av  b  t  being  consts.),  in  agreement  with  Williams' 
theory.  Heats  of  adsorption  have  been  calc,  and 
tests  on  the  attainment  of  low  temp.  b3r  desorption 
of  He  and  H„  from  charcoal  are  described.  It  is 

A* 

inferred  that  the  crit.  point  of  H2  can  be  reached  by 
the  desorption  method,  using  H2  as  the  adsorbed  gas. 

A.  J.  E.  W. 

Chemisorption  on  charcoal.  XI.  Electro- 
kinetic  properties  of  activated  charcoal.  H.  L. 
Bennister  and  A.  King  (J.C.S.,  1938,  991 — 997 ; 
cf.  A.,  1937,  I,  561). — Standard  technique  for  obtain¬ 
ing  reproducible  measurements  of  the  electrophoretic 
velocity  of  C  particles  in  suspensions  in  H20  has 
been  developed.  With  rising  activation  temp,  betwen 
380°  and  S50°  there  is  a  gradual  increase  in  electro¬ 
phoretic  velocity;  a  max.  is  reached  at  800—850°, 
and  at  higher  temp,  (up  to  1030°)  the  velocity  falls. 
There  is  a  general  relation  between  electrophoretic 
velocity  and  adsorptive  capacity.  No  evidence  of 
positively- charged  C  particles  was  obtained.  The 
electrophoretic  velocity-concn.  curve  passes  through 
a  min.  at  medium  concns.  E.  S.  H. 

Adsorption  of  vapours  at  plane  surfaces  of 
mica.  II.  Heats  of  adsorption  and  the  struc¬ 
ture  of  multimolecular  films.  D.  H.  Bang  ham 
and  S.  Mosallam  (Proc.  Roy.  Soc.,  1938,  A.  166, 
558 — 571 ;  cf.  A.,  1938,  I,  354).— Measurements  are 
made  of  the  quantities  of  CGH6,  MeOH,  and  CC14 
adsorbed  on  a  known  surface  of  mica  at  pressures 
approaching  saturation.  The  adsorption  energy  per 
mol.  is  const,  during  the  formation  of  the  first  layer 
of  mols.,  but  when  this  is  complete  the  energy 
decreases  abruptly  to  a  val.  near  the  normal  heat  of 
liquefaction.  Discontinuities  in  the  isotherms  are 
thought  to  be  related  to  intermol.  spacings  in  the 
condensed  phases.  Vais,  are  given  for  the  decrease 
of  surface  tension  of  mica  due  to  the  saturated 
vapours.  G.  D.  P. 
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Adsorbability  of  chain  molecules.  A.  Baum 
and  E.  Broda  (Trans.  Faraday  Soc.,  1938,  34,  797 — 
799;  cf.  A.,  193S,  I,  2G). — The  adsorption  of  diHerent 
fractions  of  paraffin  wax  on  C  from  0*3%  C6HG 
solution  at  25°  increases  with  the  mean  mol.  wt.  No 
such  regularity  was  observed  in  the  adsorption  on  C 
or  A1203  of  fully  acetylated  glucose,  cellobiose,  or 
cellulose,  owing  to  the  lack  of  attainment  of  equi¬ 
librium  even  after  several  months.  Hence  in  practice 
(e.g.y  in  chromatographic  analysis)  the  determining 
factor  may  be  diffusion  velocity  rather  than  chain 
length.  F.  L.  U. 

Sorption  of  vapours  of  various  liquids  by 
cellulose  and  its  derivatives.  K.  Kanamaru 
and  J.  Chao  (Ivolloid-Z.,  1938,  84,  85 — 99). — Iso¬ 
therms  for  the  sorption  of  MeOH,  EtOH,  PraOH, 
BuaOH,  Et20,  COMe2,  CGHG,  AcOH,  and  CHC13  by 
different  preps,  of  cellulose,  “  viscose,”  cellulose 
acetate  and  nitrate  have  been  determined.  Cellulose 
hydrate  has  less  adsorbent  power  for  the  vapours 
than  has  ordinary  cellulose,  although  it  is  more 
hygroscopic.  The  adsorbent  power  of  the  derivatives 
in  the  form  of  film  is  <  for  the  powder  or  fibrous 
form  at  low  v.p.,  but  >  for  the  powder  at  high  v.p. 
The  adsorption  power  is  not  symbatic  with  the 
solubility  of  the  derivatives.  The  relation  between 
G  potential  and  lyophilic  properties  is  discussed. 

E.  S.  H. 

Adsorption  of  colloidal  graphite  by  metallic 
surfaces.  M.  Aubry  (J.  Chim.  phys.,  1938,  35, 
152 — 157). — The  adsorption  of  aq.  graphite  sols  by 
Pb  pellets  and  Fe  filings  has  been  determined  by 
measuring  the  opacity  of  the  sols  before  and  after 
adsorption.  The  influence  of  duration  of  contact  and 
concn.  of  sol  at  const,  temp,  has  been  examined. 
Saturation  is  reached  when  the  thickness  of  the 
adsorbed  layer  attains  13-5  a.  A-Ray  examination 
shows  that  the  adsorbed  graphite  is  oriented  on  the 
hexagonal  basal  plane.  E.  S.  H. 

Adsorption  potentials.  S.  R.  Craxford,  O. 
Gatty,  and  (Lord)  Rothschild  (Nature,  1938,  141, 
1098 — 1099). — A  discussion  of  the  theory  of  adsorp¬ 
tion  potentials  and  of  the  results  of  Ehrensviird  and 
Sill6n  (A.,  193S,  I,  354).  The  early  stages  of  a  diffu¬ 
sion  gradient  in  oil-H20  interphascs  may  confine 
diffusion  to  the  first  one  or  two  mol.  layers  of  the  oil 
phase.  L.  S.  T. 

Statistical  theory  of  adsorption  with  long- 
range  interaction.  J.  S.  Wang  (Proc.  Camb. 
Phil,  Soc.,  1938,  34,  238 — 252). — The  statistical  theory 
of  long-range  interactions  between  adsorbed  particles 
on  a  plane  lattice  is  worked  out  approx.,  and  general 
formulae  for  the  adsorption  isotherm  and  the  heat  of 
adsorption  are  obtained.  F.  J.  L. 

Chemical  specificity  of  different  active  states 
of  one  and  the  same  substance.  R.  Fricke, 
F.  Blaschke,  and  C.  Schmitt  (Naturwiss.,  1938,  26, 
429 — 430). — The  ratio  of  the  adsorption  of  K’  to  that 
of  P04'"  from  solutions  of  K3P04  on  various  active 
forms  of  a-Fe203  has  been  determined.  The  active 
forms  were  obtained  by  dehydration  of  a-Fe02H 
(goethite)  at  240 — 600°,  and  show  selective  adsorp¬ 
tion,  the  molar  ratio  of  adsorption  of  K*  to  that  of 


PCY"  being  2*06  for  a-Fe02H,  2*21  for  the  most 
active,  and  0*55  for  the  least  active,  form  of  a-Fe203. 

A.  J.  M. 

Stabilising  effect  of  adsorption  layers  and 
their  mechanical  properties.  A.  A.  Trapez- 
nikov  and  P.  A.  Rehbinder  (Compt.  rend.  Acad. 
Sci.  U.R.S.S.,  1938,  18,  427— 430).— Cholesterol  (I) 
reduces  the  two-dimensional  v.p.  of  films  of  oleic  and 
myristic  acids  and  Et  palmitate  and  brings  the  films 
to  the  condensed  state.  The  stabilising  effect  de¬ 
creases  with  increasing  concn.  of  (I).  The  stability 
of  foam  bubbles  is  not  exclusively  determined  by  the 
mechanical  properties  of  the  adsorption  layer. v  The 
collapse  of  the  two-sided  film  surrounding  a  foam 
bubble  is  attributed  to  the  formation  of  dehydrated 
aggregates  for  which  the  rate  of  reverse  propagation 
into  the  film  is  <  the  velocity  of  destruction  of  the 
bubble.  The  stabilising  effect  of  films  formed  by 
homologous  compounds  may  be  compared  only  for 
films  in  similar  states.  H.  J.  E. 

Surface  tension  at  the  interface  between  two 
non-miscible  liquids.  VI.  C.  Belcot  (Bor.,  1938, 
71,  [£],  907—973;  cf.  A.,  1938,  I,  135).— Approx, 
the  same  drop  no.,  indicating  the  same  diminution 
of  the  surface  tension  (y),  is  observed  in  alkaline 
solutions  of  NH3,  NHEt2,  and  NaOH  of  the  same 
ionic  concn.  (between  v/y  —  50  and  v/y  —  1000) 
but  widely  differing  total  dilution,  v.  In  alkaline 
solution  of  the  same  total  concn.  the  drop  nos.  are 
widely  different.  The  most  marked  effect  on  y  is 
exerted  by  stearic  acid  (I),  followed  by  palmitic  and 
oleic  acid;  this  depends  on  the  colloidal  nature  of 
their  salts,  the  mol.  orientation  at  the  interface,  and 
the  solubility  in  H20.  The  cation  of  the  base  has  no 
influence  on  y.  The  depression  of  y  is  caused  by  the 
neutralisation  of  the  fatty  acid  in  the  org.  liquid  by 
the  base  in  the  aq.  phase  at  the  interface,  whereby  a 
capillary-active  salt  is  formed.  The  process  is  a 
function  of  [OH-*]  which  controls  the  amount  of  salt 
produced.  The  lowering  of  y  is  a  function  of  the 
concn.  of  the  fatty  acid;  it  passes  through  a  min. 
which  is  most  pronounced  with  (I)  since  the  solubility 
of  its  salts  and  thus  the  production  of  colloidal  micelles 
is  less,  thus  corresponding  with  a  max.  of  y.  The 
diminution  of  y  depends  on  the  org.  solvent  for  the 
fatty  acid ;  the  magnitude  of  the  effect  diminishes  in 
the  sequence  CGHG,  PhMe,  CS2,  CHC13.  A  pronounced 
effect  on  the  diminution  of  y  is  not  caused  by  C02; 
the  curve  has  the  same  form  as  the  titration  graph. 
NaCl  (or  NH4C1)  introduced  into  the  aq.  phase  still 
further  diminishes  y  since  it  has  a  pptg.  action  on 
the  soap  produced,  i.e.,  it  increases  the  concn.  of  the 
mols.  at  the  surface  of  the  org.  solvent.  It  thus 
appears  possible  to  determine  traces  of  salts  in  dil. 
alkaline  solutions  by  a  method  analogous  to  that  for 
the  determination  of  naphthenic  acids  in  fractions  of 
petroleum.  An  explanation  of  the  anomalies  observed 
with  solutions  of  NH3  is  presented.  H.  W. 

Influence  of  temperature  on  the  interfacial 
tension  in  the  system  castor  oil- water.  J.  J. 
Trillat  and  P.  Nardin  (Compt.  rend.,  1938,  207, 
291 — 293). — Below  45°  the  tension  in  a  fresh  inter¬ 
face  diminishes  rapidly  with  time  during  the  first 
6 — 12  hr.,  and  the  extent  of  the  decrease  rises  with 
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falling  temp.  The  effect  is  attributed  to  progressive 
orientation  of  the  ricinoleic  ester  mols.  in  the  surface, 
this  orientation  being  hindered  by  thermal  motion 
at  higher  temp.  A.  J.  E.  W. 

Effect  of  electrolytes  on  the  surface  tension 
of  saponin  solutions .  (Mlle.  )  P.  Berthier  (Compt. 
rend.,  1938,  206,  1760— 1702).— Saponin  (0*05%) 
lowers  the  surface  tension  of  0*5n  aq.  solutions  of 
many  electrolytes  to  a  greater  extent  than  puro 
H20.  The  effect  of  chlorides  depends  on  the  valency 
of  the  cation ;  the  higher  is  the  valency,  the  greater  is 
the  decrease  in  surface  tension  for  solutions  with 
equal  nos.  of  ions.  Th++++  has  the  opposite  effect. 
With  KOH  the  lowering  is  >  with  K  salts.  The 
effects  produced  by  A1C13  and  FeCl3  arc  due  to  partial 
hydrolysis.  J.  L.  D. 

Motion  of  a  mercury  index  in  a  capillary  tube. 

G.  I).  Yarxold  (Proc.  Physical  Soc.,  1938,  50,  540 — 
552). — Variation  of  the  velocity  of  movement  with  the 
applied  pressure  difference  leads  to  a  val.  of  rt  which  is 
6%  >  the  accepted  figure  for  Hg.  The  discrepancy 
is  attributed  to  electrification  of  the  wall  of  the  capill¬ 
ary  tube.  N.  M,  B. 

Theory  of  electrosmotic  circulation  in  varying 
fields.  P.  White  (Phil.  Mag.,  1938,  [vii],  26, 
49 — 05). — The  electrosmotic  motion  set  up  in  a  liquid 
by  an  a.c.  field  is  examined  theoretically  for  open  and 
closed  laminar  and  cylindrical  cells.  W.  R.  A. 


Spreading  of  aliphatic  hydrocarbons  on  solid 
surfaces.  R.  Herzog  (Monatsh.,  1938,  72,  42 — 
51). — The  spreading  of  long-chain  aliphatic  hydro¬ 
carbons  and  acids  on  Au  and  cellulose  surfaces 
has  been  studied  by  electron  diffraction.  Films 
giving  the  characteristic  “  fat-rings  ”  arc  formed  by 
evaporation  of  C6116  solutions  of  the  compounds 
on  the  surface,  by  diffusion  of  paraffin  or  of  lauric 
acid-stearic  acid,  oleic  acid-stearic  acid,  or  lauric 
acid-oleic  acid  mixtures  over  the  surface  at  temp, 
below  the  m.p.,  and  in  the  case  of  paraffin  only  by 
condensation  of  the  vapour  on  the  surface.  O.  D.  S. 


Theory  of  the  viscosity  of  unimolecular  films. 
W.  J.  Moore,  jun.,  and  H.  Eyring  (J.  Chem.  Phvsics, 
193S,  6,  391— 394),— The  equation  for  the  fluidity 
of  a  liquid,  based  on  the  reaction  rate  theory  of 
viscous  flow,  has  been  modified.  Using  recorded 
data  for  viscous  flow  in  surface  films  the  free  energy 

Oi; 

of  activation  for  viscous  flow  is  approx,  twice  that  for 
flow  of  the  liquid  in  bulk.  This  suggests  some  kind 
of  association  of  mols.  in  the  film,  e.g.t  lateral  associ¬ 
ation  to  dimerides,  trimerides,  etc.,  or  vertical  associ¬ 
ation  (solvation).  Equations  are  given  for  the 
pressure  and  temp,  effects  on  surface  viscosity. 
Knowledge  of  these  effects  is  helpful  in  interpreting 
the  structure  of  the  films  and  the  contribution  to  the 


free  energy  of  activation  due  to  lateral  association, 
solvation,  and  H  bonding.  W.  R.  A. 

Electrical  conductivity  of  thin  metallic  films. 
III.  Alkali  films  with  the  properties  of  the 
normal  metal.  A:  C.  B.  Lovell  (Proc.  Roy.  Soe., 


193S,  A,  166,  270— 277 ;  cf.  A.,  1937,  I,  121,  229).— 
The  method  previously  employed  has  been  modified 
and  applied  to  the  investigation  of  a  greater  range  of 
film  thicknesses.-  Films  of  Cs  104  A.  thick  have 


resistivities  4%  >  that  of  the  bulk  metal ;  Rb  and  K 
films  of  this  thickness  have  higher  resistivities  but  the 
same  temp,  coeff.  as  the  metals  in  bulk.  It  is  inferred 
that  thin  films  do  not  differ  essentially  in  structure 
from  the  normal  metal.  G.  D.  P. 


Superconducting  thin  films.  A.  Shalnikov 
(Nature,  193S,  142,  74). — Films  of  Pb  and  Sn, 
5  X  10-7  to  2  X  10-6  cm.  thick,  condensed  from  the 
vapour  on  to  glass  at  4*2°  K.,  show  anomalous  super¬ 
conductivity.  The  transition  temp,  are  higher  than 
for  the  bulk  metals  (for  Sn  by  approx.  1°  k.),  whilst 
the  currents  required  to  restore  resistance  are  <  those 
predicted  by  Silsbee’s  hypothesis,  and  the  magnetic 
fields  required  to  restore  resistance  are  for  the 
bulk  metal.  These  anomalies  are  modified  when, 
after  deposition,  the  films  are  warmed  to  room  temp, 
and  then  re-cooled.  The  transition  temp,  for  Sn 
drops  to  the  normal  val.  for  bulk  Sn.  Structure  of  the 
films  is  partly  responsible  for  the  above  anomalies. 

L.  S.T. 


Macroscopic  representation  of  unimolecular 
layers  and  their  behaviour  under  different 
states  of  compression.  H.  Devaux  and  L. 
Pallt;  (Compt.  rend.,  1938,  206,  1693 — 1695). — 
The  conditions  obtaining  in  a  unimol.  layer  are  repro¬ 
duced  on  a  macro  scale  by  a  layer  of  colza  seeds  on  a 
Hg  surface.  The  existence  of  the  two  crit.  points  is 
readily  demonstrated.  A.  J.  E.  W. 


Overturning  and  anchoring  of  monolayers. 

I.  Langmuir  (Science,  1938,  87,  493— 500).— The 
structure  and  surface  properties  of  monolayers  and 
multilayers  are  frequently  determined  by  the  orient¬ 
ations  of  individual  mol.  layers,  but  under  certain 
conditions  a  layer  may  experience  an  almost  instant¬ 
aneous  reversal  of  orientation.  This  reversal  may 
change  the  chemical  and  physical  properties. 

L.  S.  T. 

Polish  on  metals.  W.  Cochrane  (Proc.  Roy. 
Soc.,  1938,  A,  166,  22S — 238). — Electron  diffraction 
patterns  are  obtained  for  thin  films  of  Au  and  Cr 
electrodeposited  on  Ni  and  Cu  bases.  The  films  are 
stripped  from  the  bases  and  examined  by  transmission 
after  polishing  The  Au  film  gives  a  pattern  of  three 
diffuse  rings,  from  which  it  is  inferred  that  it  consists 
of  very  small  crystal  grains  and  that  the  polish 
layer  resembles  a  monat.  liquid.  After  15  hr.  at  room 
temp,  the  Au  film  gave  a  pattern  of  sharp  rings,  show¬ 
ing  that  crystal  growth  had  taken  place.  G.  D.  P. 

Measurements  of  resistance  and  capacity 
of  monofilms  of  barium  stearate.  C.  E.  Buch- 
wald,  D.  M.  Gallagher,  C.  P.  Haskins,  E.  M. 
Thatcher,  and  P.  A.  Zaiil  (Proc.  Nat.  Acad.  Sci., 
1938,  24,  204 — 208). — Apparatus  and  procedure  are 
described  and  preliminary  results  reported. 

E.  S.  II. 

Potentials  of  built-up  multilayers  on  metals. 

J.  J.  Bikermax  (Trans.  Faraday  Soc.,  1938,  34, 
800 — 803). — Phase  boundary  potentials  of  multi¬ 
layers  of  Ba  stearate,  deposited  on  Cr  by  a  process 
which  is  described,  are  <  those  of  natural  X  films, 
are  independent  of  the  no.  of  monolayers  present, 
and  increase  by  about  0*2  v.  when  kept  in  air  for  16 
hr.  Multilayers  of  Ca  stearate  on  Cr  in  II20  give 
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potentials  which  do  not  vary  with  in  the  range 
8*2 — 9-8.  F.  L.  U. 

Structure  of  built-up  films  on  metals.  (A) 
I.  Fankuchen.  (b)  J.  J.  Blkerman  and  J.  H. 
Schulman  (Physical  Rev,,  1938,  [ii],  53,  909). — 
(a)  Measurements  with  a  condensing  monochromator, 
using  Cu  Kol  radiation,  show  that  the  spacings  in  the 
X  and  Y  types  of  Ba  and  Ca  stearate  films  are  identical 
(cf.  Holley,  A.,  1938, 1,  300). 

(b)  An  explanation  of  the  identity  found  above  is 
proposed  on  the  basis  that  the  X  films  change  their 
electric  properties  when  irradiated  by  X-rays  and 
that  the  direction  of  the  change  corresponds  with 
the  transformation  of  X  into  Y  films.  A  new 
technique  for  preparing  the  stearate  films  is  described. 

N.  M.  B. 

Contact  potential  of  solid  films  formed  by 
evaporation  and  by  solidification  and  of  built-up 
multilayers  on  metals.  W.  D.  Harkins  and  R.  W. 
Mattoon  (Physical  Rev.,  1938,  [ii],  53,  911 — 912). — 
The  contact  potential  between  two  plates  of  pure 
Au  changes  rapidly  with  each  X  layer  of  Ca  stearate 
which  is  deposited  on  one  of  them.  Several  potential 
anomalies  of  X  and  Y  type  stearates  deposited  on 
metals  are  described  and  provisionally  explained. 

N.  M.  B. 

Built-up  films  of  steroid  compounds.  H. 
Sobotka  and  (Miss)  E.  Bloch  (J.  Biol.  Chem.,  1938, 
124,  559 — 566). — The  properties  of  unimol.  built-up 
layers  of  cholanic  acid  are  described  and  compared 
with  those  of  related  substances.  C.  R.  H. 

Optical  and  X-ray  examination  and  direct 
measurement  of  built-up  protein  films.  W.  T. 
Astbtjry,  F.  0.  Bell,  E.  Gorter,  and  J.  Van 
Ormondt  (Nature,  1938,  142,  33 — 34). — Films  char¬ 
acterised  by  as  many  as  1764  monolayers  have  been 
built  up  from  recryst.  egg-albumin  by  successive 
vertical  movements  of  a  Cr-plated  slide  through  a 
monolayer  spread  on  a  liquid  substrate  (A.,  1937, 
I,  180).  Such  films  can  be  stripped  from  their  metal 
base.  Optical  examination  showed  the  stripped 
films  to  be  birefringent,  with  the  fastest  vibration 
lying  in  the  plane  of  the  film,  and  the  intermediate 
vibration  perpendicular  to  the  film.  X-Ray  photo¬ 
graphs  correspond  with  polypeptide  chains  lying 
approx,  parallel  to  the  direction  of  movement  of  the 
slide,  with  their  side- chains  approx,  perpendicular 
to  the  plane  of  the  film.  The  cohesive  forces  evoked 
by  drying  appear  to  bring  about  aggregation  at  the 
expense  of  orientation.  It  is  inferred  that  the  chains 
pre-exist  on  the  surface  of  the  substrate.  Direct 
measurement  of  the  thickness  of  the  films  gives  a 
thickness  of  approx.  9-5  A.  and  not  20  A.  (?oc.  cit.)  per 
monolayer.  L.  S.  T. 

Evaporation  of  concentrated  films  of  sodium. 
R.  C.  L.  Bosworth  (Proc.  Camb.  Phil.  Soc.,  1938, 
34,  262 — 271 ;  cf.  A.,  1937,  I,  599). — The  evaporation 
of  multimoL  films  of  Na  (1  to  20  layers)  is  studied 
by  the  method  of  contact  potentials.  The  v.p. 
and  the  heat  of  evaporation  increase  as  the  thickness 
increases  up  to  three  layers  and  then  remain  practic¬ 
ally  const.  •  •’  F,  J.  L. 

New  methods  for  studying:  metallic  diffusion. 
P.  Chevenard  and  A.  Portevin  (Compt.  rend,,  1938, 
ff  (a.,  i.) 


207,  71 — 73). — Direct  and  indirect  methods  are  re¬ 
viewed.  A  thermomagnetic  method  has  been  used 
to  study  the  diffusion  in  a  multi-laminar  Fe-Ni 
specimen  formed  by  welding  alternately  layers  of  two 
alloys  containing  33%  and  73%  Ni  and  subsequently 
reducing  the  thickness  of  the  specimen  to  14  jx.  by  cold¬ 
rolling.  W.  R.  A. 

Different  structures  of  the  aqueous  vapour 
deposited  by  sulphur  on  certain  aliphatic  sub¬ 
stances.  R.  MfeiGOUX  (Compt.  rend.,  1938,  207, 
47 — 48), — The  aq.  vapour  from  S  was  allowed  to  con¬ 
dense  on  drops  of  paraffin  oil  and  of  oleic  acid  and  the 
discontinuous  films  were  examined  microscopically. 
Photomicrographs  showing  the  different  structures 
are  reproduced.  The  nature  of  the  film  is  very 
sensitive  to  the  nature  of  the  substrate,  and  it  is 
claimed  that  the  presence  of  small  amounts  of  im¬ 
purities  in  a  substrate  can  be  detected  by  the  method. 

W.  R.  A. 

Mechanical  properties  of  films  and  the  stability 
of  foams.  P.  A.  Rehbinder  and  A.  A.  Trapez- 
nikov  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938, 
18,  423 — 426). — A  method  is  described  for  measuring 
the  7]  in  two-sided  aq.  solution  films  formed  between 
two  concentric  horizontal  Pt  rings,  the  outer  of  which 
(0-12  cm.  diameter)  was  fixed,  while  the  inner  one 
(5-39  cm.),  suspended  on  a  W  torsion  wire,  was  caused 
to  oscillate  in  the  plane  of  the  film,  and  the  damping 
measured.  The  log  decrement  of  oscillations  is 
approx,  c c  y\.  Data  for  aq.  Na  oleate  (I)  films 
[0*03 — 1-05%  of  (I)]  are  recorded.  The  effect  of 
ageing  was  studied.  The  data  are  correlated  with 
observations  on  the  stability  of  foams  prepared  from 
the  same  solutions  of  (I).  The  vol.  of  foam  formed 
increases  with  the  concn.  of  (I)  to  a  const,  max.  at 
approx.  0-1%.  H.  J.  E. 

Optical  properties  of  stratified  cholesteric 
substances.  J.  P.  Mathieu  (Compt.  rend.,  1938, 
206,  1890 — 1891). — The  character  ana  state  of  polar¬ 
isation  of  the  transmitted  and  diffused  light  in  films 
of  cholesteryl  propionate  or  cinnamate  are  described. 

A.  J.  E.  W. 

Soap  bubbles.  F.  B.  Wade  (J.  Chem.  Eduo., 
1938,  15,  290;  cf.  A.,  1938,  I,  355). — An  aq.  solution 
of  “  Dreft  ”  can  be  used  with  “  raw  ”  H2  to  obtain 
satisfactory  bubbles.  L.  S.  T. 

Precision  pyknometry  for  solids,  liquids, 
and  solutions .  Density  of  sodium  and  potassium 
chloride  solutions  at  0°.  Apparent  molecular 
volumes  of  these  electrolytes  in  solution.  T. 
Batuecas  (Z.  physikal.  Chem,,  1938,  182,  167— 
176). — The  apparent  mol.  vols.  (<£0)  of  NaCl  and  KC1 
have  been  found  to  be  oc  (concn.)*  over  the  range 
0*2  to  0*5n.  Below  0*2n  this  relation  does  not  hold. 
By  extrapolation  to  infinite  dilution  at  0°  is  found 
to  be  12*704±0*003  c.c.,  for  NaCl  and  23*713±0*000 
c.c.  for  KC1.  T.  H.  G. 

Absorption  of  ultrasonic  waves  in  electrolytes. 
P.  Bashulin  (Co nipt.  rend.  Acad.  Sci.  U.R.S.S., 
1938,  19,  153—156 ;  cf.  A.,  1937,  I,  230).— Data  for 
solutions  of  some  of  the  commoner  chlorides,  nitrates, 
and  sulphates  using  a  frequency  30,500  kHz.  at  room 
temp,  are  recorded.  Data  showing  the  dependence 
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of  the  coeff.  of  absorption,  a,  on  concn.  and  frequency 
for  solutions  of  MgS04  are  also  given.  The  val.  of 
Aa/v2,  where  Aa  is  the  difference  between  the  vals.  of 
a  for  the  electrolyte  and  for  H20,  is  approx,  oc 
concn.  For  uni-univalent  salts  the  val.  of  a/v2 
does  not  deviate  markedly  from  that  of  pure  H20 
(a/v2  —  2S  X  IQ"17),  a  increases  with  an  increase  in 
the  mol.  wt.  of  the  cation  and  in  its  valency. 

L.  S.  T. 

Diffusion  of  Arrays  through  very  small  angles 
applied  to  the  study  of  fine  particles  and  colloidal 
suspensions.  A.  Guinier  (Compt.  rend.,  1938, 
206,  1374 — 1376). — The  diffusion  of  X-rays  through 
small  angles  by  solids  and  liquids  has  been  in¬ 
vestigated,  using  a  narrow  monochromatic  X-ray 
beam  (A.,  1937,  I,  378).  In  general  the  intensity  of 
the  diffused  radiation  decreases  to  a  min.  for  small 
angles  of  diffusion,  but  when  the  diffusing  medium 
contains  small  particles  the  diffusion  increases  rapidly 
for  angles  <  4 — 5°,  with  a  max.  in  the  direction  of 
the  beam.  A  relation  is  given  from  which  the  mean 
size  of  the  particles  and  the  mean  no.  of  atoms  in 
each  particle  may  be  derived  from  microphotometric 
observations  of  the  photographic  imago  of  the  diffused 
beam.  With  X-rays  of  X  1-5  a.  particles  of  10—100  a. 
diameter,  in  the  solid  state  or  in  colloidal  suspension, 
may  be  studied  and  with  smaller  XX  the  method 
may  be  applied  to  ions  and  mols.  A.  J.  E.  W. 

Adherence  of  particles  of  microscopic  size. 
IX.  Influence  of  fatty  acids  on  the  adherence  of 
quartz  particles  in  aqueous  solutions.  A.  von 
BuzAgh  and  I.  Zemmermann  (Kolloid-Z.,  1938, 
84,  16 — 24;  cf.  A.,  1938,  I,  358). — With  increasing 
concn.  of  fatty  acid  the  adherence  of  negatively- 
charged  quartz  particles  increases  at  first,  falls  to  a 
min.,  and  then  rises  again.  For  the  four  simplest 
fatty  acids  the  curve  connecting  adherence  with  concn. 
is  displaced  in  the  direction  of  decreasing  concn.  and 
the  difference  between  the  max.  and  min.  increases 
with  increasing  mol.  wt.  Electrophoretic  measure¬ 
ments  show  that  at  low  concns.  the  adherence  is 
related  to  the  discharging  effect  of  H’ ;  at  medium 
concns.  the  adherence  diminishes  as  a  result  of  the 
growth  in  thickness  of  the  solvate  sheath,  due  to 
adsorption  of  fatty  acid  mols. ;  the  subsequent  rise 
in  adherence  at  high  concns.  is  due  to  increasing 
dehydration  of  the  solvate  sheath..  The  influence  of 
substitution  and  isomerism  in  the  acids  has  been 
examined.^  With  increasing  concn.  of  fatty  acid  the 
adherence  of  positively- charged  quartz  particles 
decreases  rapidly  to  a  min.,  and  then  rises  to  .  a 
const,  val. ;  the  min.  and  the  final  vals.  diminish 
with  increase  in  the  mol.  wt.  Electrophoretic 
measurements  show  that  reversal  of  charge  occurs 
in  presence  of  low  concns.  of  acid.  E.  S.  H. 

Detection  of  molecular  aggregation  by  light 
scattering.  R.  S.  Krishnan  (Kolloid-Z.,  1938, 
84,  8 — 15). — Technique  for  demonstrating  the  form¬ 
ation  of  mol.  aggregates  in  liquid-liquid  mixtures  in 
the  neighbourhood  of  the  crit.  solution  temp,  is 
described.  The  state  of  polarisation  of  light  scattered 
at  an  angle  of  90°,  using  horizontally  polarised  in¬ 
cident  light,  is  measured.  Data  for  the  systems 


Ph0H-H20,  PhN02-»-C6H1.1,  CS2-MeOH,  and 

NHoPh-cycZohexane  at  different  temp,  are  recorded. 

E.  S.  H. 

Dispersion  of  depolarisation  in  light  scattering 
in  colloid  systems.  R.  S.  Krishnan  (Kolloid-Z., 
1938,  84,  2 — 8). — The  depolarisation  of  the  Tyndall 
beam  in  colloid  systems  is  characterised  by  the  vals. 
p,„  pf,  and  pa,  where  p  represents  the  ratio  of  the 
intensity  of  the  weaker  component  of  the  polarisation 
to  that  of  the  stronger  in  light  scattered  at  90°  angle, 
and  u,  v ,  and  h  refer  respectively  to  unpolarised, 
vertically  and  horizontally  polarised  incident  light. 
These  vals.  are  related  in  accordance  with  pIt  — 
(1  +  l/p/,)/(l  +  l/pr).  The  influence  of  shape  and  size 
of  the  particles  is  discussed.  E.  S.  H. 

Action  of  ionising  radiations  on  colloidal 
graphite.  J.  A.  Crowther,  H.  Liebmann,  and  R. 
Jones  (Phil.  Mag.,  1938,  [vii],  26,  120—129).— 
Continuous  irradiation  of  colloidal  graphite  with 
X-rays  produces  alternate  increases  and  decreases 
in  the  potential  of  the  particle.  The  max.  change  is 
about  12%.  The  change  of  ^-potential  depends  on 
the  dosage  and  is  independent  of  its  intensity;  for 
a  particular  dosage,  it  is  the  same  irrespective  of 
whether  the  dosage  is  given  in  one  amount  or  in  two 
partial  quantities  separated  by  an  interval  of  24  hr. 
If  the  temp,  of  the  sol  is  raised  from  4°  to  52°  the 
efficiency  of  the  radiation  increases  70%,  Results 
for  the  irradiation  of  the  solid  sol  at  about  —5°  are 
discussed.  The  effects  produced  by  y-radiation  are 
similar  to  those  produced  by  X-rays.  The  dose 
necessary  to  produce  max.  change  in  the  potential 
of  the  sol  varies  with  the  quality  of  the  radiation 
but  there  is  insufficient  evidence  to  indicate  whether 
the  phenomenon  depends  on  the  X  of  the  radiation. 

W.  R.  A. 

Influence  of  electrolytes  on  the  viscosity  of  a 
ferric  hydroxide  sol.  (Mlle.)  S.  Th£venet 
(Compt.  rend.,  1938,  207,  68 — 71). — Fe(OH)3  sol, 
dialysed  for  25  hr.,  and  containing  35*7  g.  of  Fe203 
per  1.,  was  flocculated  by  KC1,  Nad,  NH4C1,  BaCl2, 
and  A1C13.  The  cation  has  no  clear  influence.  Floc¬ 
culation  by  KC1,  K2S04,  K3P04,  and  K4Fe(CN)6 
depends  on  the  valency  of  the  anion  in  a  manner 
analogous  to  the  influence  of  the  valency  of  the 
cation  on  the  flocculation  of  As2S3  sol.  W.  R.  A. 

Viscosity  and  jelly  formation  of  concentrated 
sols  of  hydrous  stannic  oxide.  C.  I.  Varadanam 
(Proc.  Indian  Acad.  Sci.,  1938,  7,  A,  327 — 332). — 
The  particle  size,  derived  from  data  relating  to  the 
depolarisation  of  scattered  light,  increases  with  pro¬ 
gressive  dialysis.  The  particles  are  spherical.  No 
relation  between  73  and  increase  in  particle  size  has 
been  observed.  The  amount  of  adsorbed  NH5 
decreases,  rapidly  at  first,  as  dialvsis  proceeds. 

E.  S.  H. 

Form  in  colloidal  systems.  A.  King  and  N. 
Stuart  (Chem.  and  Ind.,  1938,  745 — 748). — An 
account  of  work  previously  published  (A.,  1938,  I, 
357).  *  F.  L.  U. 

Influence  of  hydrogen-ion  concentration  on 
the  surface  tension  of  some  colloidal  solutions. — 

See  A.,  1938,  III,  527. 
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Limited  and  unlimited  swelling  of  high- 
molecular  substances.  E.  Broda  (Nature,  193S, 
142,  116). — Theoretical.  The  transition  limited -> 
unlimited  swelling  of  long-chain  mols.  is  discussed. 

L.  S.  T. 


Optical  study  of  isothermal  and  non-isother- 
mal  sol  ->  gel  transformations.  W.  Heller  and 
E.  Vassy  (Compt.  rend.,  193S,  207,  157 — 159). — The 
various  types  of  gelation  can  be  explained  by  a  single 
process,  the  observed  differences  being  due  to  the 
speed  with  which  gelation  proceeds.  This  is  in  con¬ 
tradiction  to  Heymann’s  classification  of  gelation 
processes  (A.,  1936,  427).  An  optical  investigation 
of  an  aq.  thixotropic  solution  of  gelatin  supports  the 
theory  put  forward.  W,  R.  A. 


Heteropolar  molecules.  W.  Kern  (Z.  physi- 
kal.  Chem.,  1938,  182,  145—146;  cf.  A.,  1938,  I, 
312). — A  reply  to  Kipli’s  criticism.  H.  J.  E. 

Heteropolar  molecules.  S.  Kipli  (Z.  physikal. 
Chem.,  1938,  182,  147 — 148;  cf.  preceding  abstract). 
— Polemical.  H.  J.  E. 

Anomalous  case  of  emulsification.  D.  F. 

Cheesman,  A.  King,  and  J.  N.  Sugden  (Nature, 
1938,  141,  1099). — Simple  salts  such  as  the  alkali 
halides  enable  relatively  stable  emulsions  of  H20  in 
C5Hu'OH  to  be  prepared.  The  salts  are  not  surface- 
active,  but  tend  to  increase  rather  than  decrease  the 
interfacial  tension  of  the  system.  The  stability  of 
the  emulsion  is  not  simply  related  to  salt  concn. 
With  KI  as  stabilising  agent,  max.  stability  appears 
to  be  reached  at  a  concn.  of  0*05n,  and  concns.  >  N 
inhibit  emulsification  completely.  L.  S.  T. 


Separation  of  emulsions.  D.  F.  Cheesman 
and  A.  King  (Kolloid-Z.,  193S,  84,  100— 101).— A 
reply  to  criticism  by  Nagelstein.  Further  experi¬ 
ments  show  that  the  stability  of  emulsions  of  aq.  KC1 
in  amyl  alcohol  is  not  influenced  by  adsorbed  or 
mechanically  included  air,  but  is  increased  by  dis¬ 
solved  air.  (Cf.  A.,  193S,  I,  310.)  E,  S.  H. 

Velocity  of  coagulation  of  colloids.  K. 

Jablczwnski  (Rocz.  Chem.,  1938,  18,  45 — 6S). — A 
review'.  R.  T. 


Stabilisation  of  kaolin  suspensions  by  soluble 
phosphates.  E.  M.  Natanson  (Mem.  Inst.  Chem. 
Ukrain.  Akad.  Sci.,  1938,  5,  165— 175).— The  particle 
sizes  of  kaolin  suspensions  have  been  determined  by 
a  sedimentation  method.  The  dispersity  wras  in¬ 
creased  by  small  amounts  of  Na2HP04  more  strongly 
than  by  Na2Si03,  and  Na2C03  had  the  least  effect. 
Larger  amounts  of  Na2HP04  decrease  the  dispersity. 

J.  J.  B. 

Stabilisation  of  colloids  by  electrical  ionis¬ 
ation. — See  A.,  1938,  III,  693. 

Sedimentation  volume  and  thixotropy.  H, 
Akamatu  (Bull.  Chem.  Soc.  Japan,  1938,  13,  456 — 
462). — Measurements  are  recorded  of  the  sediment¬ 
ation  vols.  (F)  of  glass,  ZnO,  talcum,  CaC03,  graphite, 
charcoal,  and  C  black  for  various  pure  liquids  {e.g., 
H20,  EtOH,  COMe?,  C6H6,  and  PhMe),  and  also  for 
solutions  in  these  liquids  of  oleic,  palmitic,  benzoic, 
and  acetic  acids,  tripalmitin,  lecithin,  and  hexyl 
alcohol.  If  the  powder  is  a  polar  substance  (e.^., 


ZnO,  talcum)  V  in  a  pure  non-polar  liquid  is  always 
>  that  in  a  polar  liquid.  For  non-polar  powders 
(e.<7*,  graphite)  there  is  no  obvious  dependence  on  the 
nature  of  the  liquid.  For  a  polar  powder  in  a  non¬ 
polar  solvent,  a  polar  solute  decreases  F.  If  both 
the  powder  and  the  solvent  are  polar,  or  the  powder 
is  non-polar,  a  polar  solute  has  no  effect  on  V\  All 
the  powders  examined  formed  thixotropic  systems  in 
non-polar  liquids.  There  is  a  parallelism  between 
larae  vals.  of  F  and  the  thixotropic  nature  of  the 

C  x. 

system.  11.  J.  E, 

Negative  thixotropy.  G.  S.  Hartley  (Nature, 
1938,  142,  161). — Solutions  of  the  Cu  salt  of  cetvl 
Ph  ether  sulphonie  acid  and  various  other  paraffin 
chain  salts  show  the  phenomenon  of  elastic  recoil  to 
a  more  marked  extent  than  does  NH4  oleate. 

L.  S.  T. 

Swelling  of  charcoal.  V.  Saturation  and 
immersion  expansions  and  the  heat  of  wetting. 

D.  H.  Bangham  and  R.  I.  Razolk  (Proe,  Row  Soc., 
193S,  A,  166,  572— 586 ;  ef.  A.,  1935,  29).— The  linear 
expansion  of  a  rod  of  inactive  wood  charcoal  is 
measured  in  a  specially  designed  extensomcter  and 
it  is  found  that  exposure  to  saturated  vapour  of 
MeOH  produces  a  smaller  expansion  than  immersion 
in  the  liquid.  The  expulsion  oc  the  lowering  of 
surface  energy  of  the  charcoal.  From  estimates  of 
the  sp.  surface  of  the  charcoal,  vals.  arc  derived  for 
the  changes  of  free  and  total  energy  per  sq.  cm.  which 
accompany  saturation  and  immersion.  G.  D.  P. 

Rhythmic  precipitation  of  some  pyrophos¬ 
phates.  (Mlle.)  S.  Veil  (Bull.  Soo.  chim,,  1938, 
[v],  5,  1072 — 1073). — Experiments  with  Zn,  Cd,  Mn. 

and  Cu  pyrophosphates  are  described.  C.  R.  H. 

« 

Co-precipitation  of  silver  hromide  and  chrom¬ 
ate  [in  gelatin].  (Mlle.)  S.  Veil  (Compt.  rend., 
1938,  206,  1S96 — 1S97 ;  cf.  A.,  1937,  I,  616).— On 
allowing  a  drop  of  aq.  K2Cr207  and  KBr  to  diffuse 
into  gelatin  impregnated  with  AgN03,  the  drop 
becomes  surrounded  w  ith  a  continuous  zone  of  AgBr, 
surrounded  in  turn  by  a  Liesegang  ring  system  of 
Ag2Cr04.  On  keeping,  the  KBr  diffuses  into  the 
Ag2Cr04  rings  and  partly  converts  them  into  AgBr, 
the  rings  retaining  their  positions  in  the  original 
system.  The  K^CrC^  formed  in  this  second  reaction 
diffuses  further  into  the  gelatin  and  produces  a  second 
distinct  system  of  Ag2Cr04  rings.  A.  J.  E.  W. 

Ageing  and  properties  of  precipitates.  XXII. 
Induced  precipitation  of  mercuric  sulphide  from 
sodium  mercuric  sulphide  solutions  hy  zinc 
sulphide.  Post-precipitation.  I.  M.  Kolthoff, 
F.  S.  Griffith,  and  D.  R.  Moltzau  (J.  Amer.  Chem. 
Soc.,  1938,  60,  1576—1582). — HgS  is  post-pptd.  with 
ZnS  from  aq.  Na2HgS2  under  conditions  such  that 
the  resulting  liquid  phase  is  not  supersaturated  with 
respect  to  HgS.  The  phenomenon  of  post-pptn. 
occurs  only  wffien  HgS  is  sol.  in  the  primary  ppt.  and 
the  rate  of  separation  of  the  latter  is  >  the  rate  of 
dissociation  of  HgS2"  into  HgS  and  S".  The  dis¬ 
tribution  coeff.  of  HgS  between  the  aq.  solution  and 
the  solid  phase  has  been  determined.  The  rate  of 
attainment  of  equilibrium  between  aq.  Na2HgS2  and 
ZnS  serves  to  indicate  the  degree  of  perfection  and 
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progress  of  ageing  of  ZnS  ppts.  ZnS  pptd.  at  pH  1*15 
is  more  perfect  and  ages  more  rapidly  than  that 
pptd.  at  5.  E.  3.  H. 

Electrokinetic  potential  [of  glass  in  aqueous 
dioxan,  ethyl  alcohol,  and  acetone].  K. 

Kanamaru,  T,  Takada,  and  K.  Aikawa  (J.  Soc. 
Chem.  Ind,  Japan,  1938,  41,  108 — 117b), — The  %- 
potentials  of  glass  in  aq.  solutions  of  dioxan,  EtOH, 
and  COMe2  have  been  obtained  by  the  use  of  a 
modified  Briggs  apparatus.  Coehn’s  rule  does  not 
hold  for  any  of  the  systems.  The  ^-potential  is  given 
by  C  =  lO^D  —  D0)P1>2n  where  D  —  D0  is  the  differ¬ 
ence  between  the  dielectric  const,  for  liquid  and  glass, 
P1>2  the  mol.  polarisation  of  the  solution,  and  m  and 
n  are  consts.  which  are  approx,  the  same  for  all  the 
systems.  W.  A.  R. 

Effect  of  cations  on  electrophoretic  mobility 
of  tristearin  at  constant  D,  I.  Breese  and 
W,  C.  M.  Lewis  (Trans.  Faraday  Soc.,  1938,  34, 
787—793  ;  cf.  A.,  1933,  778).— The  mobility  of  purified 
tristearin  emulsions  has  been  measured  in  aq.  NaCl, 
BaCL,  A1C13,  LaCl3,  and  ThCl4  at  pB  4.  The  results 
of  Roberts  (A,,  1937,  I,  79)  are  confirmed.  Measure¬ 
ments  with  AICI3  and  ThCl4  are  complicated  by  the 
formation  of  colloidal  hydrolysis  products.  With 
Na\  Ba",  and  La**’  limiting  vals.  of  the  mobility 
without  reversal  are  obtained,  and  the  results  agreo 
closely  with  the  requirements  of  Gouy’s  theory.  In 
all  cases  the  charge  density  increases  with  electrolyte 
concn.  F.  L.  tf. 

Application  of  cryolysis.  VI.  Mechanism  of 
the  aggregation  and  disaggregation  of  organic 
colloids  at  low  temperature.  L.  Holzapfel  and 
F.  F.  Nord  (Ber.,  1938,  71,  [B],  1217—1225).— 
Experiments  with  polyacrylic  acids  in  H20  and  in 
0*002%  to  2%  NaOH  and  with  Et  polyacrylate  in 
EtOH,  CHJPlrOH,  C6H6,  and  PhMe  indicate  that 
homopolar  "colloids  in  non-polar  solvents  exhibit 
aggregation  under  the  action  of  frost;  these  colloids 
in  polar  solvents  exhibit,  on  the  other  hand,  dis- 
aggregation  which  not  only  is  reversible  but  also  leads 
in  part  to  a  higher  state  of  aggregation.  Heteropolar 
colloids  in  polar  solvents  show  both  aggregation  and 
disaggregation.  The  aggregation  effect  appears  to  be 
due  to  van  der  Waals  forces.  Disaggregation  on  the 
other  hand  is  due  to  electrostatic  and  dipolar  forces 
between  the  ions.  H.  W. 

Gellulose-neutral  salt  solutions.  H.  Erbring 
and  H.  Geixitz  (Kolloid-Z,,  193S,  84,  25—42).— 
The  swelling  of  cellulose  (I)  -  in  diL  aq.  Ca(CNS}2 
and  its  dissolution  in  >52%  aq.  Ga(GNS)2  have  been 
studied.  The  temp,  variation  of  the  of  solutions 
of  const.  (I)  content  and  varying  [Ca(CNS)2]  shows 
that  the  concn.  coeff.  of  tq  is  high  at  low  temp.,  but 
at  >60°  practically  const,  t]  vals.  arc  obtained. 
The  ^  of  solutions  with  const.  [Ca(CNS)2]  has  a  max. 
at  low  concn.  of  (I).  EtOH  and  COMe*  have  a 
greater  pptg.  action  on  (I)-Ca(CNS)2  solutions  than 
H„0 ;  small  amounts  of  EtOH  produce  max.  rt. 
The  degree  of  adsorption  of  Ca"  by  (I)  has  been  de¬ 
termined.  Partial  dissolution  of  (I)  in  aq.  Ca(N03)2 
oeours  only  .under  high  pressure;  (1)  cannot  be  dis¬ 
solved  in  aq.  CaCL.  Other  solvents  for  (1)  are  aq. 
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Al(CNS)*,  A1CL,  ZnCL,  NaCNS,  K2HgI4,  and 
HgCl2  +  ^aCl.  E.S.  H. 

Adsorption  and  swelling  of  a-cellulose.  (Mme.) 

J.  Gavoret  (Compt.  rend.,  1938,  207,  60 — 66). — 

The  electrical,  conductivity  method  (A.,  1938,  I, 
357)  has  been  applied  to  a-cellulose  (I).  The  resistance 
of  very  dil.  buffered  solutions  of  (I),  from  wood  and 
from  cotton,  and  the  Apn  have  been  determined. 
The  results  indicate  that  the  cation  is  adsorbed  as 
hydroxide,  that  (I)  does  not  show  swelling  in  H20 
which  varies  with  pH,  and  that  both  samples  of  (I) 
are  identical.  W.  R.  A. 

Lyophilic  properties  of  cellulose  and  its  deriv¬ 
atives.  XV.  £ -Potential  of  cellulose  nitrate. 

K.  Kanamaru,  T.  Takada,  and  K.  Maeda  (J.  Soc. 

Chem.  Ind.  Japan,  1938,  41,  153 — 169b). — The 
changes  of  ^-potential  of  cellulose  nitrates  of  varying 
N-  content  in  H20,  MeOH,  and  EtOH  have  been 
determined  after  various  periods  of  immersion. 
Immediately  after  immersion  in  the  liquid  the  £- 
potential  is  the  higher  the  greater  is  the  capacity  of 
the  liquid  to  cause  swelling  of  the  cellulose  nitrate.  The 
greater  is  the  difference  between  the  initial  and  final 
potentials  (Co— the  greater  is  the  swelling. 
Very  highly  swollen  nitrate,  before  dissolution  occurs, 
has  zero  potential,  W.  A.  R. 

Electrokinetic  investigations  on  the  lyophilic 
properties  of  cellulose  derivatives.  IV. 
Potential  of  cellulose  nitrate.  K.  Kaxamaru, 
T.  Takada,  and  K.  Maeda  (Kolloid-Z.,  1938,  84, 
42 — 50 ;  cf.  A.,  1938,  I,  355). — A  detailed  account  of 
work  already  noted  (see  preceding  abstract). 

E.  S.  H. 

Physico-chemical  properties  of  saponins.  II. 
State  of  hydration  of  sapoalhin.  R.  Ruyssex 
and  E.  O.  K.  Verstraete  (Natuurwetensch.  Tijds., 
1938,  20,  96 — 102). — Measurements  of  the  Gortner 
effect  and  y\  show  that  hydration  of  the  sapoalbin 
sol  is  very  small,  r)  increases  to  a  const,  val.  on  the 
addition  of  NaOH,  decreases  continuously  with 
NaCl,  reaches  a  sharp  min.  with  BaCL  or  A1CI3,  and 
rapidlj'  reaches  a  const,  min.  with  Th(N03)4.  k 
shows  that  aggregation  occurs  on  freezing  solutions 
containing  >2*5%  and  segregation  occurs  .with  more 
dil.  solutions.  g^  q 

Isoelectric  point  of  mixtures  of  gelatin  with 
amino-acids.  R  E„  Ltesegano  (Kolloid-Z.,  1938, 
84,  24). — Diffusion  experiments  show  that  aspartic 
and  p-aminobenzoic  acids  form  compounds  with 
gelatin,  the  isoelectric  points  of  which  are  at  higher 
than  thoso  of  the  components^  E.  S.  H. 

Osmotic  pressure,  mol.  wt.t  and  stability  of 
gHadin.  N.  F.  BtfRK  (J.  Biol.  Chem.,  1938,  124, 
49 — 70).— Osmotic  measurements  show  that  gliadin 
(I)  has  a  mol*  wt,  of  41,000  in  EtOH  solution*  The 
mol.  wt*  in  CO(NH2)2  solution  is  44,000,  but  varies 
with  the  temp,  of  the  pptn.  from  60%  EtOH. 
The  stability  of  (I)  in  CO(NH2)2  solution  is  very  high, 
the  osmotic  pressure  being  const,  over  a  Ph  range  of 
2—11.  The  mol;  wt.  in  glycerol1  and1  urethane 
solutions  is  67,000  and  74,000,  respectively.  The 
presence  of  *S*S*  groups  in  (1),  indicating  denaturation, 
is  found  only  in  CO(NH2)2  solution,  and  the  change 
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is  reversible.  .  The  increased  mol.  wt.  in  glycerol  and 
urethane  and  the  variation  of  mol.  wt.  with  pptn. 
temp,  are  ascribed  to  the  presence  of  aggregates  of 
partly  coagulated  (I).  In  salt-free  urethane  solutions 
(I)  has  mol.  wt.  42,000.  A.  T. 

Viscosimetric  behaviour  of  solutions  of  methyl- 
starch. — See  A.,  1938,  II,  221. 

Reversal  of  charge  and  flocculation  of  negative 
biocolloids  with  alkaloid  salts.  I,  II.  H.  G.  B. 
de  Jong  and  J.  G.  Wakkie  (Biochcm.  Z.,  1938, 
297,'  70— 80,l  221— 243).— I.  The  concn.  of  alkaloid 
salt  required  to*  reverse  the  charge  on  the  particles  of 
an  EtOH-sol.  soya-bean  phosphatide  sol  is  in  the 
order  :  quinine  <  strychnine  <  novocaine  <  guan¬ 
idine.  The  same  order  is  observed  for  the  alkaloid 
nitrates  and  sulphates.  When  the  concn.  for  reversal 
is  low,  the  nitrates  and  chlorides  have  almost  the  same 
val.  Antagonism  is  exhibited  when  mixtures  of 
alkaloid  chlorides  with  NaCl  or  CaCL>  are  added  to  the 
sol. 

II.  The  above  order  of  charge  reversal  concns. 
for  alkaloid  salts  holds  for  egg  lecithin,  EtOH-insol. 
soya-bean  phosphatide,  Na  nucleate,  Na  arabate, 
Na  pectate,  Na  carragheen,  and  K  chondroitin 
sulphate.  With  the  phosphate  colloids  the  reversal 
order  for  alkali  cations  is  K  <  Na  <  Li,  but  with  the 
carboxylate  and  sulphate  colloids  the  order  is 
Li  <  Na  <  K.  In  general,  the  concn.  of  alkaloid 
chloride  or  nitrate  required  for  reversal  depends  on  the 
composition  of  the  ionised  groups  of  the  biocolloid, 
the  density  of  charge  of  the  colloid  anion,  and  the 
chemical  structure  of  the  alkaloid  ion.  E.  S.  H. 

Negative,  non-amphoteric  biocolloids  as  high- 
molecular  electrolytes.  II.  Cation  series  in 
charge  reversal  by  neutral  salts.  Analogies 
with  the  solubility  series  of  corresponding  low- 
molecular  electrolytes.  P.  H.  Teunissen  and 
H.  G.  B.  de  Jong  (Kolloid-Beih.,  1938,  48,  33 — 92; 
cf.  A.,  1938,  1,  311). — The  concn.  of  neutral  salt 
required  to  reverse  the  charge  for  the  particles  of 
sols  of, egg  lecithin,  EtOH-sol.  and  -irisol.  soya-bean 
phosphatide,  Na  nucleate,  Na  arabate,  Na  pectinate, 
Na  pectate,  Na  oleate,  K  chondroitin  sulphate, 
Na  carragheen,  and  Na  agar  has  been  determined. 
23  electrolytes,  with  cation  valencies  1 — 6,  have  been 
investigated.  The  order  of  the  cation  series  varies 
for  the  different  colloids,  but  in  each  case  agrees 
with  the  order  of  solubilities  of  salts  of  the  same  cations 
with  simple  anions  of  similar  type  to  the  colloid 
anion.  The  influence  of  size,  valency,  and  polarising 
power  of  the  cation,  and  polarisability  of  the  anion 
on  charge  reversal  and  solubility  is  discussed.  The 
following  general  relations  are  observed  when  the 
ionogenic  group  of  the  colloid  is  more  strongly 
polarisable  than  the  H20  mol.  :  (1)  the  crit.  concn. 
for  reversal  decreases  with  increasing  valency  of  the 
cation,  (2)  for  ions  of  equal  valency  in  the  same  group 
of  the  periodic  table  the  crit.  concn.  decreases  with 
decreasing  size  of  the  cation,  (3)  for  ions  of  equal  val¬ 
ency  the  crit.  concn.  is  less  for  the  sub-groups  than  for 
the  main  groups  of  the.  periodic  table.  ;  When  the 
ionogenic  group  of  the  colloid  is  less  strongly  polaris¬ 
able  than  the  H^O  mol.,  the  order  of  the  cations  is 


reversed.  Exceptions  to  these  generalities  have 
been  observed  and  are  discussed.  E.  S.  H. 

Behaviour  of  microscopic  bodies  consisting  of 
biocolloid  systems  and  suspended  in  an  aqueous 
medium.  I.  Pulsating  vacuoles  in  coacervate 
drops.  II.  Formation  of  double-refractive 
membranes  on  gelatin  gel  globules  by  tannin. 
H.  G.  B.  de  Jong  (Proc.  K.  Akad.  Wetensch.  Amster¬ 
dam,  1938,  41,  643 — -645,  646 — 650). — I.  Pulsating 
vacuoles  are  obsorved  in  coacervate  drops  of  gum 
arabic  sol  +  toluidine-blue  under  certain  conditions 
when  these  are  not  in  equilibrium  with  their  medium. 
The  biological  significance  of  the  phenomenon  is  dis¬ 
cussed. 

II.  The  prep,  of  microscopic  globules  of  gelatin 
gel  by  coacervation  of  a  gelatin  sol  in  presence  of 
(NH4)2S04,  cooling,  and  washing  is  described.  The 
globules  arc  microscopically  homogeneous  and  show 
no  evidence  of  double  refraction.  Dil.  tannin  solu¬ 
tions  produce  on  the  surface  of  the  globules  a  membrane 
which  shows  strong  double  refraction.  E.  S.  H. 

Thermal  dissociation  of  oxygen.  H.  von 
Wartenberg  (Z.  anorg.  Chem.,  1938,  238,  299 — 
304). — Since  O  atoms  combine  with  02  to  form  03, 
which  is  relatively  long-lived  and  easily  determined, 
the  dissociation  of  02  can  be  detected  experimentally 
in  the  hot-and-cold  tube.  Vais,  obtained  for  the 
partial  pressure  of  the  O  atoms  are  0*14  X  10_0  atm. 
and  1*9  X  10-6  atm.  at  1010°  and  1150°,  respectively, 
in  agreement  with  thermodynamical  calculation. 

F.  J .  G. 

Stability  of  chlorine- water  vapour  mixtures 
in  light.  J.  E.  Cline  and  G.  S.  Forbes  (J.  Amcr. 
Chem.  Soc.,  1938,  60,  1699 — 1700). — Experiments 
are  described  which  indicate  the  absence  of  any 
photochemical  reaction  between  Cl2  and  H20  vapour. 

E.  S.  H. 

Dissociation  of  some  calcium  salts.  I.  Green- 
wald  (J.  Biol.  Chem.,  193S,  124,  437— 452).— The 
apparent  solubility  products  (A)  for  CaS04,  Ca3(P04)2, 
and  CaC03  are  increased  in  presence  of  many  org.  Ca 
salts;  the  relative  effects  of  the  latter  in  increasing 
the  solubility  are  similar  in  each  of  the  three  cases. 
Ca  glycerophosphate  (I)  is,  however,  exceptional  in 
its  behaviour,  in  that  increased  vals.  of  A  are  obtained 
with  CaS04  and  CaC03,  whilst  the  val.  of  A  is  low¬ 
ered  in  the  case  of  Ca3(P04)2-  It  has  been  shown  that 
(I)  is  adsorbed  on  Ca3(P04)2  and  that  Ca3(P04)2 
accelerates  the  decomp,  of  (I).  The  possible  form¬ 
ation  of  mixed  complexes  and  the  physiological  signi¬ 
ficance  of  the  data  are  discussed.  C.  R.  H. 

Dissociation  of  hydrogen  ions  from  the  sul¬ 
phates  of  aminophenylboric  acids.  C.  S.  Clear 
and  G.  E.  K.  Branch  (J.  Org.  Chem.,  1938,  2,  522 — 
534). — Dissociation  consts.  have  been  determined  for 
phenylboric  acid,  for  o-,  m and  p-amino-  and  -benz- 
amido-phenylboric  acids,  and  for  7n-hydroxyphenyl- 
boric  acid.  Zwitter  ion  formation  is  not  indicated. 
The  results  are  said  to  afford  evidence  of  (a)  resonance 
in  the  o-  and  p-NH2-acids,  (6)  smaller,  but  still  appreci¬ 
able,  resonance  in  the  7n-NH2-acid,  (c)  a  H-bridge  in 
the  o-NH2-acid,  (d)  the  negative  character  of  NH^ 
and  neutral  character  of  B(0H)2,  and  (e)  that  the 
first  H  lost  from  (I)  is  that  of  the  OH.  R.  S.  C. 
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Dissociation  constants  of  some  enols  related  Cryoscopic  study  of  copper  and  silver  halides 


to  ascorbic  acid.  Tetronic,  <x-chloro-,  -bromo-, 
-iodo-,  and  -hydroxy-tetronic  acids,  and  ethyl 
a-iodoaceto acetate. — See  A.,  1938,  II,  217. 

Electrometry  of  d-araboascorbic  and  gluco- 
heptoascorbic  acid. — See  A.,  1938,  II,  347. 

Unilateral  triple  ion  formation  in  aqueous 
hydrofluoric  acid.  C.  B.  Wooster  (J.  Amer. 
Chem.  Soc.,  1938,  60,  1609 — 1613). — The  conductance 
function  for  unilateral  triple  ion  formation  (cf.  A., 

1937,  I,  189)  applies  satisfactorily  to  conductance 

data  for  aq.  HF  at  0°  and  25°.  The  consts.  agree  with 
independent  vals.  obtained  from  transference  measure¬ 
ments.  E.  S.  H. 

Certain  properties  of  aqueous  sodium  xanthate. 

L.  Filipczyk  (Rocz.  Chem.,  1938,  18,  103 — 106). — 
The  turbidity  which  appears  in  solutions  of  Na  xan¬ 
thate  prepared  with  H20  distilled  from  a  Cu  still 
(A.,  1936,  1078)  is  ascribed  to  traces  of  Cu  in  the 
H20,  and  is  obtained  when  double-distilled  H20 
(from  glass)  is  kept  over  Cu  or  Sn,  but  not  Zn  or  Al. 

R.  T. 

Variations  of  different  physico-chemical  pro¬ 
perties  of  naphthalene  as  a  function  of  pH. 
(Mlle.)  M.  Gex  (Compt.  rend.,  1938,  207,  153 — 
155). — The  ultra-violet  spectrum  of  c10h8  has  been 
studied  as  a  function  of  and  attempts  to  verify 
the  existence  of  an  isoelectric  point  between  pn  3*7  and 
10*5  have  been  made.  The  data  indicate  that  in  aq. 
solution  c10h8  behaves  as  an  ampholyte.  W.  R.  A. 

Ionisation  in  non-aqueous  solvents.  I.  Form¬ 
ation  of  complex  cyanides.  W.  L.  German 
(J.C.S.,  1938,  1027 — 1031). — The  reactions  between 
KCN  and  AgN03,  CuCl2,  HgCl2,  CdCl2,  and  NiCl2, 
respectively,  in  MeOH  and  EtOH  have  been  studied. 
In  each  case  the  reaction  is  closely  similar  to  that 
observed  in  aq.  solution.  E.  S.  II. 

Ethylenediamine  as  an  ionising  solvent.  G.  L. 
Putnam  and  K.  A.  Kobe  (Trans.  Electrochem,  Soc., 

1938,  74,  Preprint,  61 — 75). — The  physical  properties 
of  (CH2*NH2)2  have  been  examined  with  a  view  to  its 
use  as  a  polar  solvent  in  place  of  liquid  NH3.  For 
solutions  of  Nal,  NaBr,  NaC104,  and  KI  d  varies 
linearly  with  the  concn.  and  the  temp,  coeff.,  0*00088 
g.  per  c.c.  per  °o.,  is  identical  with  that  for  pure 
solvent.  The  conductivity  of  the  solutions  also  varies 
linearly  with  the  concn.,  the  temp,  coeff.  being  3% 
per  °c.  Solutions  of  S  in  (CH2'NH2)2  conduct 
readily  but  are  unstable  at  room  temp.,  NH3  being 
evolved.  Successful  preliminary  experiments  on  the 
electrodeposition  of  Mg,  Li,  Na,  and  K  are  described. 

C.  R.  H. 

Solvolysis  and  neutralisation  in  liquid  sulphur 
dioxide.  K.  Wickert  (Z.  Elektrochcm,,  1938, 
44,  410 — 412). — The  following  reactions,  which  may 
be  represented  as  solvolysis  and  neutralisation  respect¬ 
ively,  occur  in  liquid  SOa  :  (1)  ZnEt2  +  SO<,  = 

ZnO  +  Et2SO ;  (2)  MgO  +  SOCl2  =  MgCl2  +  S02. 

Ca,  Ba,  Zn,  and  Fem  oxides  behave  similarly.  The 
cell  Pt|02  [liquid  S02|HgBr|Hg  gives  a  steady 
e.m.f.  of  approx.  0*2  v.  These  results  show  that  liquid 
S02  ionises  into  SO**  and  O"  and  is  thus  analogous 
to  H20.  F.  J.  G. 


in  benzene  or  ethylene  dibromide  solutions  of 
aluminium  bromide.  E.  J.  Gorenbein  and  I.  M. 
Slavutskaja  (Mem.  Inst.  Chem.  Ukrain.  Acad. 
Sci.,  1938,  5,  23 — 38). — Complexes  of  the  type 
MX,AlBr3  and  MX,2AlBr3  are  formed  when  MX 
(M  =  CuS  Ag;  X  =  Cl,  Br,  I)  is  added  to  AlBr3 
in  C6H6  or  C2H4Br2.  The  complexes  undergo  associ¬ 
ation  when  X  =  Cl  or  Br,  but  not  I,  and  this  change 
is  more  pronounced  with  Ag  than  with  Cu1,  and  in 
C6H6  than  in  C2H4Br2.  R.  T. 

Cryoscopic  study  of  the  systems  AlBr3-PhN02 
and  NaCl  or  KCl-AlBr3-PhN02.  J.  F.  Meshenni 
and  P.  P.  Turov  (Mem.  Inst.  Chem.  Ukrain.  Acad. 
Sci.,  1938,  5,  85 — 99). — Anomalous  changes  in  the 
f.p.  of  solutions  of  AlBr3  in  PhN02  are  not  observed 
when  NaCl  or  KC1  is  added  to  the  solutions.  In 
view  of  the  rise  in  conductivity  the  process  taking 
place  is  represented  as  MCI  +  AlBr3  ->  MCl,AlBr3 
AlBr3Cl'  +  M*.  R.  T. 

Interpretation  of  activity  measurements.  C.  W. 
Davies  (Trans.  Faraday  Soc.,  1938,  34,  804 — 
805). — Conclusions  reached  by  Stonehill  (A.,  1938, 
I,  250)  are  criticised.  F.  L.  U. 

Activity  coefficients  of  lead  chloride  in 
aqueous  solutions  of  mannitol  at  25°.  H.  D. 

Crockford  and  J.  C.  Loftin  (J.  Amer.  Chem.  Soc., 
1938,  60,  1607 — 1608). — Activity  cocffs.  and  a 

parameter  vals.,  derived  from  e.m.f.  data,  are  shown 
to  decrease  with  increasing  concn.  of  mannitol. 

E.  S.  H. 

Activity  and  osmotic  coefficients  of  tervalent 
metal  chlorides  in  aqueous  solution  from  vapour 
pressure  measurements  at  25°.  C.  M.  Mason 
(J.  Amer.  Chem.  Soc.,  1938,  60,  1638 — 1647). — 
Osmotic  coeffs.  for  aq.  solutions  of  A1C13,  ScCl3, 
YC13,  LaCl3,  CeCl3,  PrCl3,  and  NdCLj  have  been  de¬ 
termined  by  the  isotonic  method,  and  the  activity 
coeffs.  calc.  The  data  are  discussed.  E.  S.  H. 

Approximate  thermodynamic  calculations .  P. 
Drossbach  (Metall  u.  Erz,  1936,  33,  173 — 177; 
Chem.  Zentr.,  1936,  ii,  34). — The  approximation 
A Z  —  Qx  —  T.AiSx  (AZ  —  change  in  thermodynamic 
potential,  Q1  —  heat  of  reaction,  A Sx  —  change  in 
entropy)  is  valid  when  Qx  is  largo  and  A Sx  is  not 
too  small,  but  is  not  accurate  for  reactions  which 
involve  gases  or  the  formation  (or  disappearance)  of 
polyat.  mols.  J.  S.  A. 

Thermodynamic  properties  of  solutions  of 
amino-acids  and  related  substances.  III.  Ionis¬ 
ation  of  aliphatic  amino-acids  in  aqueous  solu¬ 
tion  from  1°  to  50°.  P.  K.  Smith,  A.  C.  Taylor, 
and  E.  R.  B.  Smith  (J.  Biol.  Chem.,  1937,  122,  109 — 
123). — Thermodynamic  ionisation  consts.  for  dl - 
alanine,  dZ-a-amino-n-butyric  and  -n-valeric  acid, 
eZZ-norleucine,  a-aminofsobutyric  acid,  dZ-valine,  dU 
leucine,  and  dl-isoleucino  have  been  determined  from 
1°  to  50°.  Vals.  of  pK mAx ,  temp,  of  max.  ionisation, 
and  of  AF,  A H,  and  A S  for  the  ionisation  process 
are  calc.  J.  L.  C. 

Experimental  verification  of  Ostwald's  ob¬ 
servation  on  the  evolution  of  chemical  systems. 
A,  Tian  (Bull.  Soc.  chim. .  1938,  [v],  5,  1030 — 1033). — 
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Consideration  is  given  to  the  fact  that  a  spontaneous 
chemical  change  rarely  leads  to  a  state  of  equilibrium 
which  corresponds  with  the  min.  potential  of  the 
system.  Experiments  on  the  pptn.  of  Hgl2  and  on 
the  relative  solubilities  of  the  red  and  yellow  varieties 
are  described,  and  it  is  shown  that  modification  of  the 
conditions  may  lead  to  a  contradiction  of  the  Ostwald 
rule.  C.  R.  H. 

Activity  of  nitrobenzene  in  binary  systems 
with  aromatic  halogen  compounds.  K.  Hryna- 
kowski  and  M.  Szmyt  (Z.  physikal.  Chem.,  1938, 
182,  110 — 116;  cf.  A.,  1937,  I,  464). — Eutectic  data 
recorded  are  :  with  PhCl,  21*7%  PhN02,  m.p. 
—  50*7° ;  with  p- C6H4C12,  78%  PhN02,  m.p.  -6*8°; 
with  ^-C6H4C1*0H,  58*5%  PhNOo,  m.p.  -24*5°; 
with  C6H2C13-0H  (I),  84*5%  P!iN62,  m.p.  2*0°.  A 
1  :  1  compound,  m.p.  28*7°,  is  formed  with  (I).  The 
theoretical  crystallisation  curves  and  activity  coeffs. 
for  PhN02  have  been  calc.;  the  latter  are  slightly 
>  1  and  increase  only  slightly  with  the  concn.  of  the 
second  component.  Compound  formation  with  (I)  is 
probably  due  to  dipole  association.  H.  J.  E. 

E equilibrium  diagrams  of  the  binary  systems 
CaO  ,SiO  2  ,Ti  O  0-MgO  ,Ti  O  0 ,  CaO  ,MgO ,  2SiO  *- 
MnO,Ti02,  and  Ca0,Si02-2Ca0,Fe20:{.  K. 

Iwase  and  U.  Nisioka  (Sci.  Rep.  Tohoku,  1938,  26, 
592 — 603). — Equilibrium  data  for  the  three  systems 
have  been  determined.  In  the  first  the  eutectic  point 
corresponds  with  1305°  and  32  wt.-%  MgO,Ti02,  in 
the  second  with  1183°  and  48%  MnO,Ti02,  and  in 
the  third  with  1183°  and  45%  CaO.SiO*.  The 
diagrams  were  determined  in  each  case  by  micro¬ 
scopic  examination  of  specimens  quenched  at  various 
temp.  In  the  last  case  thermal  analysis  was  also 
used.  All  three  binary  systems  are  of  simple  eutectic 
type,  showing  neither  solid  solution  nor  compound 
formation.  C.  M.  A. 

System  Bi203-N205-H20.  J.  N.  Friend  and 
D.  A.  Hali>  (Trans.  Faraday  Soc.,  1938,  34,  777 — 
783). — Isothermals  have  been  determined  at  0 — S5°. 
Belowr  65°  the  results  agree  with  those  of  Rutten 
(A.,  1902,  ii,  386)  except  in* the  strongly  acid  region. 
The  quintuple  point  at  about  85°,  Bi(N03)3,5H20  + 
acid  salt  +  basic  salt,  corresponds  with  Bi„03  45*5%, 
N205  35*5%.  F.  L.  TJ. 

Ternary  systems.  XXIV.  Calcium  sulphate, 
sodium  sulphate,  and  water.  A.  E.  Hill  and 
J.  H.  Wills  (J.  Amer.  Chem.  Soc.,  1938,  60,  1647 — 
1655). — Solubility  data  have  been  determined  at  25°, 
35°,  50°,  and  70°.  The  existence  of  Na2S04,CaS04 
and  2Na2S04,CaS04,2Ho0  is  confirmed,  and  that  of 
Na2S04)5CaS04,3H20  established.  E.  S.  H. 

Equilibrium  in  the  aluminium  sulphate- 
sulphuric  acid- water  system  at  25°,  and 
the  separation  of  A12(S04)3,18H20  and 
A13(S04)3,16H20.  T.  Motida  (Sci.  Rep.  Tohoku, 
1938,  26,  611 — 617). — Experimental  procedure  and 
apparatus  are  described.  A12(S04)3,18H20  represents 
the  solid  phase  from  0  to  7*24%,  and  A12(S04)3,16H20 
from  7*81  to  48*13%  H2S04.  The  difference  between 
these  results  and  those  of  Wirth  (A.,  1913,  ii,  221)  is 
attributed  to  the  paucity  of  experimental  points  on 


which  WirtlTs  results  were  based  and  to  the  slight 
difference  in  the  composition  of  the  two  solid  phases. 

C.  M.  A. 

Systems  CuS04-NiS04-H20  and  CuS04- 
CoS04-H20.  T.  S.  Suratkar,  S.  M.  Mehta, 
and  M.  Prasad  (Proc.  Indian  Acad.  Sci.,  1938,  A,  7, 
393 — 398). — Solubility  data  at  40°  afford  no  evidence 
of  double  salt  formation.  E.  S.  H. 

Ternary  systems  ceric  sulphate-alkali  sulph¬ 
ate-water.  II,  III.  Ceric  sulphate-ammon¬ 
ium  sulphate-water.  I.  W.  Schroder  [with 
E.  Kkhren  and  K.  Fringe].  n.  W.  Schroder 
[with  H.  van  Poelvoorde]  (Z.  anorg.  Chem.,  1938, 
238,  209 — 224,  305 — 320), — I.  Equilibrium  diagrams 
for  0°,  25°,  50°,  75°,  and  99*5°  are  given.  In  addition 
to  the  knowrn  compounds  a  dihydrate  of 
Ce2(S04)3,(NH4)2S04  exists.  The  salt  formerly  re¬ 
garded  as  Ceo(S04)3,5(NH4)oS04  is  probably 
Ce2(S04)Zi4(XH4)2S0r 

II.  The  above  wrork  has  been  extended  by  the 
determination  of  the  28°,  33°,  38°,  and  85°  isotherms. 
Ce2(S0,)3,(NH4)2S04,SH20  is  always  metastable  with 
respect  to  Ce2(S04)3,(NH4)2S04,2H20,  although  the 
rate  of  transformation  is  very  low  even  in  presence 
of  nuclei  of  the  latter.  F.  J.  G. 

Sublimation  and  mutual  diffusion  of  salts  and 
metals.  T.  Peczalski  (Compt.  rend.,  1938,  206, 
1728—1729;  cf.  A.,  1926,  461).— On  heating  Fe203 
at  800°  in  a  sealed  Cu  tube,  slow'  formation  of  thread¬ 
like  Cu  single  crystals  occurs.  A  Cu  rod  heated  to 
850°  with  NiCl2  in  a  porcelain  tube  becomes  covered 
with  a  cryst.  Cu-Ni  alloy;  in  an  Fe  tube  a  deposit 
of  Cu  and  Ni  forms  on  the  walls,  NiCl2  and  FcCL* 
penetrating  the  Cu  rod  and  forming  a  porous  struc¬ 
ture.  Similar  reactions  occur  on  long  heating  of  Cu 
with  KOI,  Nad,  CaCl2,  and  CaF2  at  700—800°  in 
porcelain  tubes.  The  mechanism  of  these  processes 
is  discussed.  A.  J.  E.  W. 

System  Na-NaCl-NH3.  Solubility  of  sodium 
chloride  in  liquid  ammonia  in  presence  of 
metallic  sodium  :  vapour  pressure  and  density 
of  the  solution.  S.  Sigetomi,  S.  Abe,  and  R, 
Hara  (J.  Soc.  Chem.  Ind.  Japan,  1938,  41,  125 — 
126b;  cf.  A.,  1933,  1240;  1935,  818). — Results  are 
given  for  0°,  —9°,  —11°,  and  —20°.  Precautions 
w'ere  taken  to  avoid  formation  of  NaNH2.  The 
solubility  of  NaCl  decreases  rapidlv  with  increase 
of  [Na].  ‘  I.  C.  R. 

Solid  solutions  of  calcium  ferrite  in  calcium 
aluminate  produced  by  sintering.  D.  S.  Belian- 
kin,  N.  A.  Toropov,  and  T.  M.  Diuko  (Trans.  Inst. 
Cements,  U.S.S.R.,  1937,  No.  18,  57— 73).— The  form¬ 
ation  of  solid  solutions  of  Ca0,Fe203  in  Ca0,Al203 
by  sintering  has  been  investigated.  The  concn.  oi 
the  solid  solution  shows  a  max.  (4*14%  Ca0,Fc203 
at  1200°)  with  10%  of  CaO,Fe203.  At  1200°  the 
presence  of  Ca0,Al203,  3Ca0,Al203,  and  5Ca0,3Al203 
has  been  noted;  at  1300°  the  stable  phase  is 
Ca0,Al203  and  3Ca0,Al203  disappears,  whilst  at 
1400°  5Ca0,3Al203  also  disappears.  D.  G. 

Evaluation  of  spatial  solubility  diagrams. 
II.  Application  to  three-  and  four-sided  prism 
diagrams.  J.  d’Ans  and  A.  Arens  (Kali,  1938, 
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32,  106 — 124). — The  graphical  methods  previously 
described  (cf.  B.,  1936,  541)  have  been  extended  to 
eases  of  isothermal  and  polythermal  crystallisation 
with  special  reference  to  the  systems  2KC1  +  MgS04 

K2S04  +  MgCL  and  KC1  +  NH4N03  5  - 

NH4C1.  “  C.  R.  H. 


kno3  + 


Heats  of  hydration  and  transition  of  calcium 
sulphate.  E.  S.  Newman  and  L.  S.  Wells  (J. 
Res.  Nat.  Bur.  Stand.,  1938, 20,  825 — 836). — The  heats 
of  dissolution  at  25°  in  2*09n-HC1  of  CaS04,2H20, 
CaSO4,0*5H2O,  natural  anhydrite,  and  anhyd.  CaS04 
have  been  determined  calorimetrically.  The  heats 
involved  in  the  hydration,  to  CaS04,2H20,  of 
CaSO4,0-5H2O  and  of  anhydrite  prepared  at  1000°, 
are  4100^:30  and  3990d~20  g.-cal.  per  mol.,  respec¬ 
tively,  The  heat  involved  in  the  hydration  to 
CaS04,2H>0  of  sol.  anhydrite  prepared  by  dehydrat¬ 
ing  CaS04,2H20  at  15°  is  <6990  g.-cal.  per  mol. 
X-Ray  and  microscopic  studies  indicate  two  forms  of 
anhyd.  CaS04,  viz.,  sol.  anhydrite  and  a  modification 
formed  at  high  temp.,  the  latter  being  identical  with 
natural  anhydrite ;  the  heat  involved  in  the  transition 
of  sol.  to  natural  anhvdrite  is  <  3000  g.-cal.  per  mol. 

M.  R. 

Heat  of  dissolution  in  benzene  and  toluene  of 
aluminium  bromide  and  its  complex  compound 
with  potassium  bromide.  V.  A.  Plotnikov 
and  S.  I.  Jakubson  (Mem,  Inst.  Chem.  Ukrain.  Acad. 
Sci.,  1938,  5,  119 — 125). — Dissolution  of  AlBr3  in 
H20  evolves  91  5  kg. -cal.,  and  decomp,  of  a  solution 
of  AlBr3  in  CGH6  or  PhMe  evolves  92-9  or  92*2 
kg.-cal.,  respectively.  The  corresponding  vals.  for 
KBr,2AlBr3  are  164*0,  157-1,  and  160*6  kg.-cal. 

J.  J.  B. 

Limiting  conductivities  of  organic  acids  in 
aqueous  solutions.  J.  F.  J.  Dippy  (Phil.  Mag., 
1938,  [vii],  26,  93 — 98). — Vais,  of  A0  at  25°  are 
recorded  for  Na  acrvlate,  vinylacetate,  and  allylacetate. 

W.  R.  A. 

Total  hydration  of  the  ions  of  barium  nitrate. 
F.  Bourion  and  E.  Rouyer  (Compt.  rend.,  1938, 
206,  1967 — 1969). — In  0*125m  aq.  solution  of  Ba(N03)2 
the  hydration  of  the  Ba**  ion  corresponds  with 
Ba**,22-5H20  compared  with  Ba“,20*lH2O  for  0*25m- 
BaCl2  solution  (A.,  1937,  1,  362).  The  difference  may 
be  explained  by  dilution  effects.  W.  R.  A. 


Complexes.  C.  Duval  (Bull.  Soc.  chim.,  1938, 
[v],  5,  1020 — 1030). — A  general  discussion  of  the 
formulae  to  be  ascribed  to  various  types  of  complex. 
A  simplified  method  for  measuring  ionic  migration 
and  its  application  to  the  examination  of  complexes 
are  described.  C.  R.  H. 


Electrochemical  study  of  the  system  ammon¬ 
ium  haUde-aluminium  bromide-benzene.  V.  A. 
Plotnikov,  I.  V.  Barmaschenko,  and  E.  B.  Gitman 
(Mem.  Inst.  Chem,  Ukrain.  Acad.  Sci.,  1938,  5,  3— 
21). — The  sp.  conductivity  k  of  the  systems  NH4X- 
AlBr3-C6H6,  at  18 — 50°,  is  a  max.  when  [AlBr3] : 
[NH4X]  =  2:1,  and  varies  in  the  order  X  = 
Cl  >  Br  >  I.  The  val.  of  k  cc  conen.  of  the 
solutions.  During  electrolysis  of  the  systems  A1 
is  deposited  at  the  Pt  cathode  (A1  anode"),  at  a  de- 
comp.  potential  of  about  2  v.  R.  T. 


Transference  numbers  of  potassium  acetate 
in  aqueous  solution.  D.  J.  Le  Roy  and  A.  R. 
Gordon  (J.  Chem.  Physics,  1938,  6,  39S — 102). — 
Transference  nos.  for  aq.  solutions  of  KOAc  have  been 
determined  by  a  moving-boundary  method  at  25° 
and  at  concns.  varying  from  0*0lN  to  0*25n.  Up 
to  0*16n  the  transference  nos.  can  be  represented  by 
the  Shedlovsky-Longsworth  equation  and  give  a 
val.  of  0*6428  for  the  cation  at  infinite  dilution; 
this  val.  agrees  closely  with  that  obtained  from  the 
limiting  ionic  mobilities.  W.  R.  A. 

Reproducibility  of  the  silver-silver  chloride 
electrode.  E.  R.  Smith  and  J.  K.  Taylor  (J. 
Res.  Nat.  Bur,  Stand.,  1938,  20,  837—847).— 
Neither  light  nor  dissolved  air  has  any  significant 
influence  on  the  reproducibilities  of  the  potentials  of 
the  electrolytic,  thermo-eleetrolytic,  and  thermal 
types  of  electrode  in  0*05n-KC1.  A  marked  ageing 
effect,  which  may  amount  to  1  mv.,  is  due  to  concn.- 
polarisation  occurring  during  the  prep,  of  the  elec¬ 
trode.  Attainment  of  concn.-equilibrium  is  slow  and 
depends  on  the  porosity  of  the  electrodes  and  on  the 
stirring  of  the  solution;  if  sufficient  time  is  allowed, 
the  same  potentials  (within  0*02  mv.)  are  obtained. 

M.  R, 

Volta  effect  in  solid  metallic  alloys.  II  0. 
Scarpa  [with  C.  Rossi]  (Atti  R.  Accad.  Lineei, 
1938,  [vi],  27,  57—62;  cf.  A.,  1938,  I,  314).— The 
Volta  effect  with  respect  to  pure  Cu  of  Cu-Zn  alloys 
has  a  max.  val.  at  90  wt.-%  Zn.  This  may  indicate  the 
existence  of  the  compound  CuZn6,  but  an  alternative 
explanation  is  discussed.  0.  J.  W. 

Diffusion  potential.  VI.  V.  Cupr  (Publ.  Fac. 
Sci.  Univ.  Masaryk,  1937,  No.  248,  3 — 15;  cf.  A., 
1938,  I,  84). — The  conditions  under  which  Planck's 
general  equation,  which  is  valid  for  mixtures  of  electro¬ 
lytes,  leads  to  the  same  diffusion  potential  as  Hender¬ 
son’s  equation  are  formulated.  The  relation 
rljrx  +  r2/rx  +  rilr2  =  0  is  discussed,  where 
is  the  diffusion  potential  between  solutions  B2  and  Bv 
rj/rx  and  r2/rx  are  the  diffusion  potentials  between 
solutions  Bx  and  i?2,  respectively,  and  solutions  Bx 
prepared  by  mixing  B1  and  R2  and  inserted  between 
them.  Planck’s  general  equation  satisfies  this  re¬ 
lation  under  conditions  such  that  it  reduces  to  the 
same  form  as  Henderson’s  equation.  The  above 
relation  can  be  derived  from  Nernst’s  general  equation. 

E.S.H. 

Adsorption  on  the  dropping  mercury  electrode 
in  connexion  with  the  maxima  of  the  polaro- 
graphic  current-voltage  curves.  A.  Winkel 
and  H.  Siebert  (Z.  Elektrochem.,  1938,  44,  402 — 
410). — Current-voltage  and  electrocapillary  curves 
for  a  dropping  Hg  electrode  in  presence  of  reducible 
substances  (NCh-compounds)  have  been  studied. 
The  max.  of  the  current-voltage  curves  depend 
markedly  on  Existing  theories  do  not  account 
for  the  phenomena,  and  it  is  suggested  that  an  accum¬ 
ulation  of  reduction  products  in  the  interface  plays 
a  part.  F.  J.  G. 

Oxidation-reduction  potential  developed  by 
solutions  of  vitamin-C  in  presence  of  oxygen. 
N.  Bezssonoff  and  (Mme.)  N.  Woloszyn  (Compt. 
rend.,  1938,  206,  1SS5 — 18S7). — The  oxidation- 
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reduction  potential  at  20^1°  is  given  by  E  — 
0*2925  —  0*0582  log  c°‘4G  v.  for  concns.  >0-1n,  or 
E  =  0-309  —  0-0582  log  {c<>^/(c2'17  +  0-52)}  v.  for  all 
concns.  The  variation  of  the  rate  of  oxidation  of 
vitamin-C  with  the  initial  concn.  in  a  buffer  solution 
atpn  2*6  has  been  examined,  and  equations  are  given 
which  represent  the  degree  of  oxidation  after  a  given 
time  in  its  dependence  on  E.  A.  J.  E.  W. 

Application  of  the  properties  of  polished  elec¬ 
trodes  to  the  study  of  the  zone  of  the  transitory 
electrolytic  Beilby  layer.  F.  J.  Taboixry  (Compt. 
rend.,  1938,  206,  1953—1955;  A.,  1937,  I,  310).— 
A  polished  electrode,  dipping  in  an  electrolyte,  can 
be  raised  electrostatically  to  a  potential  considerably 
>  that  of  the  electrolyte.  Equalisation  of  the  potential 
takes  place  very  slowly.  The  potential  is  greatly 
influenced  by  the  nature  and  dimensions  of  the 
transitory  layer.  The  charging  and  discharging  of 
polished  electrodes,  dipping  in  H2S04,  have  been 
investigated.  The  zone  of  the  transitory  layer 
possesses  the  properties  of  a  small  condenser  shunted 
by  a  large  resistance.  W.  R.  A. 

Decomposition  voltage  of  fused  magnesium 
chloride.  K.  Saxo  (Sci.  Rep.  Tohoku,  1938,  26, 
604 — 610). — The  free  energy  change  for  the  decomp, 
of  fused  MgCJ0  represented  by  MgCL  (/)  = 
Mg  (Z)  +  Cl2  is  given  by  F°  =  156,322  +  13-197T  loge 
T —  0-0005 T2, —  124*71  T.  From  this  equation  the 
calc,  decomp,  voltages  of  fused  magnesite  are  2*66 
and  2-61  v.  at  700°  and  S00°,  respectively.  Mol. 
and  at.  heats  as  well  as  heats  of  fusion  are  given  and 
the  relation  of  the  results  to  those  previously  obtained 
is  shown  graphically.  C.  M.  A. 

Electrode  potentials  and  decomposition  volt¬ 
ages  of  solutions  of  halides  in  acetone.  E.  M. 
Skobetz  (Mem.  Inst.  Cliem.  Ukrain.  Acad.  Sci.,  1938, 
5,  177 — 195). — E.m.f.  measurements  for  cells  of  the 
type  ZnJlx-ZnBr2  in  COMe2|a  solid  mixture  of  AgBr 
and  Ag2S|lN-KCl  in  H20|Hg2Cl2|Hg  have  been  meas¬ 
ured  when  a  current  of  variable  c.d.  passes  between 
the  Zn  and  a  third  electrode.  In  addition  to  Zn  and 
ZnBr2,  Co,  Cd,  Bi,  Cu,  and  Hg  and  their  halides  have 
been  used.  The  sum  of  the  electrode  potentials 
thus  obtained  agrees  with  the  decomp,  voltage. 

J.  J.  B. 

Decomposition  potentials  at  various  current 
densities.  0.  K,  Kudra  (Mem.  Inst.  Chem.  Ukrain. 
Acad.  Sci.,  1938,  5,  127— 135).— Cu(N03)o,  CuCL*, 
CuS04,  CdS04,  and  AgN03  were  used.  For  c.d. 
leading  to  a  smooth  metal  deposit  the  decomp, 
potential  is  independent  of  the  concn.  When  the 
c.d.  is  so  high  that  a  black  powder  is  deposited, 
the  decomp,  potential  decreases  with  increasing 
concn.  The  theory  is  advanced  that  the  black 
powders  are  due  to  discharge  of  complex  ions. 

J.  J.  B. 

Direct  method  of  determining  the  polarisation 
voltage  using  a  rotating  electrode.  Application 
to  the  study  of  copper  deposition  from  sulphate 
solutions  at  high  current  densities.  A.  A. 
Boiilach  (Trans.  Electrochem.  Soc,,  1938,  74,  Pre¬ 
print  8,  10  pp.). — The  cathode  polarisation  data  ob¬ 
tained  agree  well  with  the  formula-  E  =— 
RjPloge  (1  +  AD*)/nF  where  E  =  cathode  polaris¬ 


ation  voltage,  D  —  actual  c.d.  in  amp.  per  sq.  in., 
n  =  valency,  and  A  and  b  are  eonsts.  Vais,  of  the 
latter  are  recorded  for  various  temp.,  c.d.,  and  com¬ 
positions  of  the  solutions.  Cathode  polarisation  is 
attributed  solely  to  a  change  in  activity  of  Cu**  in 
the  cathode  film.  Examination  of  the  cryst.  structure 
of  the  cathode  deposits  shows  that  with  low  E  the 
deposit  consists  of  largo  oriented  crystals.  With 
E  =  0*08 — 0-09  v.,  fine  non-oriented  crystals  are 
obtained,  but  further  increase  in  E  gives  oriented 
crystals  of  a  wood-like  structure.  The  data  point 
to  a  max.  E  of  approx.  0-15  v.  C.  R.  H. 

Explanation  of  corrosion  processes  by  super¬ 
position  of  electro-chemical  partial  processes, 
and  the  potentials  of  mixed  electrodes.  C. 
Wagner  and  W.  Tract)  (Z.  Elektrochem.,  1938, 
44,  391 — 402).— The  dissolution  of  a  metal  (e.p., 
Zn  amalgam)  in  an  acid  may  be  represented  as  the 
sum  of  independent  electrochemical*  partial  processes 
[Zn  (in  Hg)  -  Zn**  +  2e~,  and  2H*  +  2e~  =  H2]  with¬ 
out  the  assumption  of  local  elements,  and  the  process  is 
discussed  in  terms  of  electrode  potentials  and  the 
current- volt  age  curves  for  the  two  partial  processes. 
The  potential  of  the  mixed  electrode  and  the  rate  of 
the  reaction  are  defined  by  these,  together  with  the 
condition  that  (for  an  electrically  isolated  metal) 
the  anodic  and  cathodic  partial  currents  are  equal. 
Measurements  of  the  rate  of  dissolution  of  amalgam¬ 
ated  Zn  in  HC1  give  results  in  agreement  with  the 
theory.  The  reaction  between  an  oxidising  agent 
in  solution  and  H2  on  Pt  is  treated  in  the  same  way, 
and  experiment  show's,  in  agreement  with  the  theory, 
that  the  reaction  between  K2S208,  H3ASO4,  or  PhN02 
and  H2  on  Pt  ceases  wrhen  the  Pt  is  externally  polar¬ 
ised  to  the  equilibrium  potential  of  the  H  electrode. 
The  potentials  of  poisoned  H  electrodes  are  also  to  be 
regarded  as  mixed  potentials.  F.  J.  G. 

Effect  of  pressure  on  the  passivity  of  various 
metals.  C.  A.  Littler  and  H.  V.  Tartar  (Trans. 
Electrochem.  Soc.,  1938,  74,  Preprint,  45 — 59). — 
Fe  anodes  in  H2S04  remain  active  on  reduction  of 
pressure  if  the  metal  projects  above  the  surface  of  the 
solution,  but  if  the  exposed  metal  is  covered  with 
wax  it  becomes  passive  almost  at  once,  and  can  bo 
made  active  again  only  by  reducing  c.d.  Periodic 
behaviour  is  exhibited  wdth  the  wax  covering  below 
the  surface  and  ceases  with  the  wax  at  the  surface 
of  the  solution.  When  the  middle  of  the  immersed 
electrode  is  covered,  the  Fe  surfaces  above  and  below 
the  wax  are  simultaneously  active  or  passive.  Similar 
experiments  have  been  carried  out  .with  anodes  of 
Ni  in  H2S04>  Cu  in  HC1,  and  A1  in  HN03,  and  although 
they  remain  active  under  reduced  pressure,  they 
behave  differently  wrhen  protected  by  wax.  The 
effect  of  stirring  has  also  been  investigated.  The 
destruction  of  periodicity  by  a  wax  covering  offers  a 
strong  argument  against  the  theory  that  periodicity 
depends  on  an  alternate  depletion  of  ions  in  the 
vicinity  of  the  metal  followed  by  replacement  through 
diffusion.  The  observations  also  do  not  support  a 
theory  based  solelv  on  the  formation  of  gas  films. 

C.  R.  H. 

Passivity  of  chromium  and  ferrochromium 
in  acid  solutions.  V.  CtJPR  and  0.  Lasak  (Publ. 
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Fac.  Sci.  Univ.  Masaryk,  193S,  No.  253,  3 — 16). — 
The  c.d.  required  for  passivation  of  a  Cr  anode  in 
aq.  H2S04  decreases  with  increasing  surface  of  elec¬ 
trode  and  with  increasing  dilution.  The  chemical 
passivation  of  Cr  in  acid  solutions,  caused  by  intro¬ 
duction  of  02  or  03,  has  been  studied  by  means  of 
potential-time  curves.  Potentials  characterising  the 
behaviour  of  Fe-Cr  (64-8%  Cr)  electrodes  on  passiv¬ 
ation  have  been  determined.  Similar  passivity 
phenomena  have  been  observed  in  steels  containing 
Cr  and  Mo ;  the  variation  of  their  dissolution  potentials 
with  the  acidity  of  the  solution  has  been  studied. 

E.  S.  H. 

Passivity  of  iron  to  natural  waters.  U.  R. 
Evans  (Nature,  1938,  142,  160 — 161). — Preliminary 
abrasion  followed  by  etching  of  the  “  shattered  ” 
metal,  and  treatment  with  a  solution  containing 
Cr  and  Cr04”  in  amounts  adjusted  to  remove  sus¬ 
ceptible  spots  while  leaving  the  remainder  passive, 
considerably  delays  the  rusting  of  Fe  or  mild  steel  in 
soft  moorland  or  hard,  chalky  waters.  The  delay 
of  the  rusting  decreases  with  specimen  size.  The 
method  does  not  prevent  rusting  by  a  polluted  atm. 
Engraving  a  scratch  line  does  not  necessarily  lead  to 
rusting,  probably  because  the  invisible  protective 
film  is  pressed  into  the  groove,  so  that  the  Fe  remains 
largely  covered.  L.  S.  T. 

Mechanism  of  electrolytic  processes.  IV. 
Cathode -ray  oscillograph  study  of  anodic  passiv¬ 
ation  of  gold  in  chloride  solutions.  J.  D.  Pearson 
and  J.  A.  V.  Butler  (Trans.  Faraday  Soc.,  1938,  34, 
806 — 812). — Experiments  at  high  c.d.  show  that  the 
relationship  previously  found  (A.,  1935,  39)  still 
holds.  It  is  suggested  that  ions  used  up  at  the 
electrode  can  be  replaced  by  diffusion  until  the 
diffusion  laver  reaches  a  const,  thickness  of  about 
4  x  10-1  cm.  F.  L.  U. 

Role  of  the  degree  of  ionisation  of  electro¬ 
lytes  in  the  structure  of  the  transitory  electro¬ 
lytic  Beilby  layer.  Comparison  with  Raman 
data.  F.  J.  Taboury  (Compt.  rend.,  1938,  207, 
138 — 140). — From  observations  on  conductivity  H20 
and  on  solutions  of  H2S04  of  various  concns.  it  is 
inferred  that  the  nature  and  degree  of  ionisation  of 
the  electrolyte  influence  considerably  the  structure 
of  the  Beilby  layer.  Solutions  of  <50%  H2S04 
have  characteristics  different  from  those  of  solutions 
of  >50%  H2S04.  The  appearance  of  “new”  dis¬ 
placements  in  Raman  spectra  of  H2S04  on  dilution 
and  the  persistence  of  these  at  concns.  <50%  H2S04 
have  been  noted.  (Cf.  A.,  1938, 1, 461.)  W.  R.  A. 

Electrolysis  in  the  glow  discharge.  VIII. 
Measurements  of  the  fall  [of  potential]  at  the 
cathode  and  anode  in  some  electrolytic  solutions. 
A.  Klemenc  and  H.  Milleret  (Z.  physikal.  Chem., 
1938,  40,  B,  252—262;  cf.  A.,  1937,  I,  419;  1935, 
475,  etc.) — Measurements  have  been  made  at  different 
distances  from  the  metal  and  liquid  electrodes  using 
an  auxiliary  electrode  and  equipotential  lines  derived 
for  both  the  anode  and  the  cathode.  The  character 
of  the  glow  discharge  in  a  gas  when  one  of  the  electrodes 
is  an  electrolyte  is  much  the  same  as  when  both 
electrodes  are  metallic.  _  T.  H.  G. 


Glyoxalines.  Determination  of  pK  values  and 
use  of  their  salts  as  buffers.  A.  H.  M.  Kirby 
and  A.  Neuberger  (Biochem.,  J.,  1938,  32,  1146 — 
1151). — The  pK  vals.  of  glyoxaline  and  its  Me,  Ph,  and 
OH*CH2  substitution  products  have  been  determined 
and  in  combination  with  HC1  these  compounds  are 
proposed  as  buffers  for  the  range  pH  5*4 — 9*3. 

P.  G.  M. 

“  Integrative  action  M  of  mixtures  of  simple 
organic  substances  in  oxidation-reduction  pheno¬ 
mena  produced  by  autoclaving.  J.  W.  Williams 
(J.  Lab.  clin.  Med.,  1938,  23,  527— 531).— The 
persistence  of  reduction  of  methylene- blue  after 
autoclaving  at  15  lb.  pressure  for  20  min.  is  more 
pronounced  with  mixtures  of  org.  acids  and  sugars  at 
pn  8*0  than  at  pn  5-6 ;  the  effect  is  also  observed  with 
mixtures  of  (/-glutamic  acid  and  cysteine  hydro¬ 
chloride  at  pn  5-0  but  not  at  pn  8*0  whilst  mixtures  of 
(/-glutamic  acid,  cysteine  hydrochloride,  and  glucose 
show  a  vacillatory  state  of  partial  reduction  and 
partial  oxidation  in  solutions  of  pa  5  0  but  not  pn  8*0. 

C.  J.  C.  B. 

Buffer  action  of  unidentified  urine  constituents. 
—See  A.,  1938,  III,  497. 

Electrochemical  investigation  of  the  systems 
of  aluminium  bromide  with  ethyl  iodide  and 
lithium,  sodium,  and  potassium  halides.  I.  L. 

Katznelson  and  C.  M.  Aizenberg  (Mem.  Inst.  Chcm. 
Ukrain.  Acad.  Sci.,  1938,  5,  137— 164).— Alkali 
halides  are  insol.  in  EtI.  Their  solubility  in  solutions 
of  AlBr;t  in  EtI  increases  with  [AlBrJ ;  it  rises  in  the 
series  K  <  Na  <  Li.  The  conductivity  of  dil. 
AlBr3  solutions  is  lowered  by  alkali  halides,  and 
that  of  cone,  solutions  is  increased.  Mixtures  of 
AlBr3  with  alkali  iodides  have  a  lower  conductivity 
than  those  with  alkali  chlorides  or  bromides,  and 
mixtures  containing  K  conduct  <  those  containing 
Na.  Decomp,  potentials  do  not  vary  with  the  com¬ 
position  of  the  solution  and  seem  to  agree  with  that 
of  A1I3  (1*26 — 1*29  v.),  which  presumably  is  formed 
in  the  solution.  J.  J.  B. 

Nature  of  chemical  reactivity.  H.  W.  Mel¬ 
ville  (Proc.  Roy.  Inst.,  1938,  30,  358 — 377). — A 
lecture. 


Irreversible  processes  at  the  absolute  zero  of 
temperature.  C.  J.  Gorter  (Physica,  1938,  5, 
483 — 485). — The  rule  is  proposed  that  the  velocity  of 
irreversible  processes  vanishes  at  0°  K. ;  this  may 
applv  only  in  cases  where  Nernst’s  law  is  obeyed. 

A.  J.  E.  W. 

Temperature  distribution  in  a  reaction  vessel 
and  the  stationary  theory  of  thermal  explosions. 
D.  A.  Frank-Kamenecki  (Compt.  rend.  Acad.  Sci. 
TTRS.S..  1938.  18.  413— 414).— Theoretical.  Ex¬ 


pressions  are  derived  for  the  stationary  temp,  dis¬ 
tribution  in  the  reacting  mixture,  and  for  the  crit. 
conditions  for  inflammation.  The  contribution  of 
convection  to  the  heat  loss  is  important  only  at  higher 
pressures.  H.  J.  E. 


Kinetics  of  the  decompositions  of  the  lower 
paraffins.  E.  W.  R.  Steacie  (Canad.  Chem., 
1938,  22,  325 — 327). — A  review  of  published  work. 

E.  S.  H. 
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Explosive  decomposition  of  acetylene  with 
ignition. — See  A.,  1938,  II,  345. 

Inflammation  of  n-propyl  ether.  J.  Baron 
and  P.  Laffitte  (Compt.  rend.,  1938,  206,  1386 — 
1387). — The  inflammation  temp.  (195 — 215°)  of  a  no. 
of  Pr20-02  mixtures  at  100 — 600  mm.  total  pressure 
are  recorded.  Addition  of  N2  lowers  the  ignition 
temp.,  in  agreement  with  the  chain  theory.  Induction 
periods  of  >4 — 5  sec.  are  observed.  A.  J.  E.  W. 

Highly  polymerised  compounds.  CXCIII. 
Formation  of  polymerised  substances  by  con¬ 
densation  equilibria.  I.  G.  V.  Schulz  (Z. 
physikal.  Chem.,  1938,  182,  127 — 144).— Theoretical 
expressions  are  derived  for  the  polymerisation 
equilibrium  and  the  mean  degree  of  polymerisation  in 
reversible  polymerisation  processes  (e.g.,  polyester 
formation)  in  which  the  product  (H20)  is  allowed  to 
accumulate  in  the  system.  In  the  above  instance 
careful  removal  of  H20  is  necessary  to  secure  a  degree 
of  polymerisation  of  100.  The  effect  of  the  reverse 
reaction  on  the  rate  of  polymerisation  and  the 
relationship  between  linear  and  three-dimensional 
polymerisation  are  discussed.  H.  J.  E. 

Kinetics  of  the  reaction  between  benzyl  chlor¬ 
ide  and  formic  acid.  L.  S.  Heble  and  T.  S. 
Wheeler  (Proc.  Indian  Acad.  Sci.,  1938,  A,  7,  411 — 
415). — The  reaction  has  been  studied  at  80°,  90°,  and 
100°.  The  rate  decreases  with  increasing  [CH2PhCl] 
and  is  much  slower  than  that  calc,  from  the  heat  of 
activation.  It  is  assumed  that  IIC02H  reacts  in 
an  activated  form,  of  which  onlv  traces  are  present. 

E.  S.  H. 

Thermal  decomposition  of  visual  purple. — See 
A.,  193S,  III,  653. 

Reduction  of  ions  of  nickel,  cobalt,  iron,  and 
other  metals  by  zinc  amalgam.  A.  S.  Russell 
and  J.  C.  Carver  (Nature,  1938,  142,  210 — 211). — 
In  dil.  aq.  H2S04,  CdS04  or  CuS04  is  reduced  by 
Zn-Hg  <  1000  times  as  fast  as  FeS04  solution  under 
similar  conditions  and  100 — 500  times  as  fast  as 
NiS04  and  CoS04.  Similar  differences  in  the  rates 
of  reduction  are  found  when  no  metal  is  present  as, 
e.<7.,  when  a  solution  of  U2(S04)3  or  UC13  is  used  as  the 
reducing  agent.  The  main  cause  of  the  slowness  of 
reduction  appears  to  be  the  state  of  the  ions  to  be 
reduced,  for  when  Ni,  Co,  or  Fe  is  present  as  complex 
ions  reduction  to  metal  by  Zn-Hg  sometimes  occurs 
rapidly.  The  blue  solution  of  CoCl2  in  cone.  HCl 
(CoCl4")  is  reduced  to  Co  immediately,  but  the  simple 
Co*’  ion  of  pink  aq.  or  dil.  acid  solutions  is  not  reduced. 
The  groupings  around  the  simple  cation  appear  to  be 
the  chief  hindrance  to  the  electrons  which  would 
convert  ion  into  metal  atom.  Further  evidence  in 
support  of  this  view  is  discussed.  L.  S.  T. 

Rate  of  exchange  of  hydrogen  atoms  between 
sugar  and  water.  M.  Koizumi  and  T.  Titani 
(Bull.  Chem.  Soc.  Japan,  1938,  13,  427 — 436;  eft 
A,,  1936,  569). — The  exchange  reaction  between 
D20  (in  the  form  of  4*7%  D20)  and  glucose,  fructose, 
glycerol,  or  (CH2*OH)2  is  established  within  1  min.  in 
either  neutral,  acid,  or  alkaline  solution.  The  dis¬ 


tribution  coeff.  of  D  between  the  OH  groups  of 
hexoses  and  H20  had  the  mean  val.  a  =  1*15. 

H.  J.  E. 

Kinetics  of  hyponitrous  acid.  E.  Abel  and  J. 
Proisl.  I.  Hyponitrite  in  alkaline  solution. 
E.  Abel,  A.  Orlicek,  and  J.  Proisl  (Monatsh., 
1938, 72, 1 — -21). — Apparatus  for  the  prep.,  in  solution, 
of  pure  H2N202  is  described.  Decomp,  in  alkaline 
solution  takes  place  thus  :  Na0N202  +  H20  =  N20  + 
2NaOH.  The  velocity  is  given  by  -d(No02")/df  = 
d(N20)d$  =  £(N202")/[0H']{1  +  y[OH']}.  The  temp, 
coeff.  is  of  tho  order  of  5*5  per  10°.  Hyponitrite  is 
stable  in  alkaline  solution  at  room  temp,  but  at  100°  is 
so  rapidly  decomposed  as  to  be  non-existent. 

0.  D.  S. 

Critical  increment  of  ionic  reactions.  III. 
Influence  of  dielectric  constant  and  ionic 
strength.  J.  Lander  and  W.  J.  Svirbely  (J. 
Amer.  Chem.  Soc.,  1938,  60,  1613 — 1617;  cf.  A., 
1938,  I,  202). — The  rate  of  the  reaction  NH4CNO  -> 
CO(NH2)2  has  been  determined  at  30 — 60°  in 
(CH2*OH)2-H20  mixtures  at  const,  e  of  63-5,  60, 
55,  50,  45,  and  40.  The  influence  of  ionic  strength 
on  the  observed  crit.  increments  at  zero  ionic  strength 
is  in  good  agreement  with  equations  previously 
derived.  The  crit.  increment  is  independent  of  <r. 
The  influence  of  €  of  the  solvent  on  the  rate  coeff. 


is  in  fair  agreement  with  the  Scatchard-Christiansen 
theory.  E.  S.  H. 

Velocity  of  the  reaction  CH^r^COO'  +  S203" 
S203-CH2-C00"  +  Br',  in  aqueous  organic 
solvents.  II.  L.  Filipczyk  (Rocz.  Chem.,  1938, 
18,  117 — 119). — The  velocity  coeff.  k  of  the  reaction 
rises,  and  the  energy  of  activation  falls,  with  increasing 
concn.  of  glycerol,  at  20° ;  at  30°  k  is  max.  for  50  vol.-% 
glycerol.  (Cf.  A.,  193S,  I,  362.)  R.  T. 


Reduction  of  potassium  permanganate  by 
cyclic  hydrocarbons.  A.  J.  J.  van  de  Yelde 
(Natuurwetensch.  Tijds.,  1938,  20,  124 — 127). — The 
oxidation  of  C6H6,  cyc/ohexane,  PhMe,  o-,  ?n-,  and 
j9-xylene,  and  s-CgH^fej  by  0*0lN-KMnO4  in  acid 
solution  under  standard  conditions  at  100°  is  described. 
It  is  possible  to  determine  quantitatively  the  reducing 
powers  of  sparingly  sol.  volatile  compounds  in  this  way. 

S.  C. 

Kinetic  considerations  on  combination  reac¬ 
tions.  A.  J.  Rutgers  (Natuurwetensch.  Tijds., 
1938,  20,  105 — 112). — The  effect  of  high  pressure  on  k 
is  discussed  mathematically  and  corr.  data  are  given 
for  the  following  reactions  studied  previously  by  other 
investigators  :  EtOAc  and  NaOH  in  H20  at  2*04°  to 
1500  atm.  (Cohen  and  Kaiser,  A.,  1915,  ii,  246), 
hydrolysis  of  Et  methoxycinnamate  in  dil.  aq.  EtOH 
to  1500  atm.  (Moesveld,  A.,  1923,  ii,  746),  hydrolysis 
of  bornyl  acetate  in  dil.  aq.  EtOH  (Moesveld  and  de 
Meester,  A.,  1929,  149),  NaOEt  and  EtI  in  EtOH  to 
12,000  atm.,  CH2Cl*C02Na  and  NaOH  in  H20  to 
12,000  atm.,  C5H5N  and  EtI  in  COMe2  to  8500  atm,, 
NMe2Ph  and  Pr*I  in  COMe2  to  12,000  atm.  (Perrin, 
A.,  1938,  J,  147).  S.  C. 

Velocity  of  the  Cannizzaro  reaction.  J.  J. 
Blanksma  and  W.  H.  Zaauer  (Rec.  trav.  ehim., 
1938,  57,  727 — 728). — k  for  the  reaction  2PhCHO  + 
KOH  (etc.)  KOBz  +  CH^Ph-OH  in  50%  MeOH  at 
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100°  are  :  Ba(OH)2  or  Sr(OH)2  0-07  [also  for  Ba(OH)2 
in  40%  MeOH],  Ca(OII)2  0-3.  Eor  Ba(OH)2  in  50% 
EtOH  k  =  0*15,  but  tho  formation  of  appreciable 
amounts  of  MeCHO  and  consequent  resinifi cation 
obscure  tho  results.  Smaller  amounts  of  CH20  are 
detectable  as  formed  in  MeOH.  R.  S.  C. 

Kinetics  of  the  formation  of  Mg3Cd  and  MgCd3 
from  solid  solutions  of  Mg-Cd  alloys.  I.  I. 
Kornilov  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938, 19, 
157 — 160;  A.,  1937,  1,  508). — Dilatometric  data  show 
that  the  rates  of  formation  of  Mg3Cd  and  MgCd3  from 
solid  solutions  of  Mg  and  Cd  follow  tho  unimol .  law. 

L.  S.  T. 

Parabolic  law  of  oxidation.  G.  D.  Preston 
(Phil.  Mag.,  1938,  [vii],  26,  65 — 82). — Tho  typo  of 
pressure-time  relation  which  will  be  observed  when 
oxidation  experiments  are  carried  out  at  const,  vol.  is 
discussod.  The  oxidation  of  Cu  (cf.  Wilkins  and 
Rideal,  A.,  1930,  1129)  obeys  the  parabolic  law  pro¬ 
vided  that  the  const,  of  the  law  is  assumed  oc  pressure 
of  02.  A  logarithmic  pressure-time  relation  is  con¬ 
sistent  with  the  law,  and  molten  Pb  experimentally 
gives  such  a  relation.  The  observation  of  Wilkins 
(loc.  cit.)  that  a  large  rate  of  oxidation  is  observed 
when  the  pressure  of  02  over  Cu  is  suddenly  increased 
may  bear  on  the  problem  of  corrosion-fatigue. 

W.  R.  A. 

Combustion  and  detonation  in  solid  explos¬ 
ives. — See  B.,  1938,  986. 


Transient  inhibition  of  the  thermal  decom¬ 
position  of  butane  by  nitric  oxide.  L.  S.  Echols 
and  R.  N.  Pease  (J.  Amer.  Chem.  Soc.,  1938,  60, 
1701). — The  inhibition  (A.,  1937, 1,  314)  is  a  transient 
effect,  terminating  when  only  a  fraction  of  NO  has 
reacted.  Tho  phenomenon  can  be  explained  quantit¬ 
atively  by  the  assumption  that  NO  forms  an  unstable 
compound  with  chain  carriers  (R,  presumably  free 
radicals),  leading  to  the  equilibrium  R  +  NO 
NOR.  E.  S.  H. 


Catalytic  oxidation  of  iodides  by  persulphates. 

III.  Catalytic  activity  of  aromatic  diamines 
and  aminophenols  in  relation  to  their  structure 
and  to  the  reaction  conditions.  IV.  Influence 
of  hvdrogen-ion  concentration  and  of  the  *l  sub¬ 
strate  M  on  the  activity  of  organic  catalysts. 
V.  Poisoning  of  organic  catalysts  by  various 
41  substrates/*  P.  V.  Afanasiev  (J.  Phvs.  Chem. 
Russ.,  1938, 11, 231—236,  237— 241, 242— 247).— III. 
The  reaction  between  KI  and  K2S2Os  in  presence  of 
starch  and  a  small  amount  of  K^S203  is  accelerated  by 
p-C6H4(NMeo)o  >  ^-NH2*CflH4'NMe2  >  p-C6H4(NH>)2 
>1:2:  4-OH-C6H3(NH,)o6>4i)-OH-C6H4-lfH42  > 
o-C6H4(NH2)0  >  p-C6H4(NMe3Cl),  >  1  :  2  : 4  :  6- 
OH-C6H2(NH2)3  >  o-OH-CeH4*NH2  >  p-C6H4(OH)2 
>  w-C6H4(NH2)2.  Tho  amines  were  used  as  hydro¬ 
chlorides  or  hydrosulphates ;  the  pa  of  the  solution 
was  unknown.  The  high  catalytic  activity  of  p- 
compounds  as  compared  with  that  of  m- compounds 
suggests  the  formation  of  a  quinonoid  form  as  an 
intermediate  compound, 

IV.  The  catalytic  activity  of  amines  depends 
largely  on  the  composition,  of  the  solution.  It  is 
small  in  presence  of  borates  and  phosphates,  and  high 
in  presence  of  veronal  buffers.  At  6*8 — 7-4  it 


shows  a  max.  for  all  the  amines  investigated.  The 
max.  is  especially  sharp,  and  the  activity  is  very  high, 
for  benzidine.  K2S203  poisons  tho  catalysts. 

V.  CS(NH2)2,  cysteine,  and  Et  malonate  lower  the 
activity  of  the  amines  when  the^H  is  allowed  to  change 
but  do  not  poison  the  catalysts  in  buffered  solutions. 
The  activity  of  £>-C6H4(NMe2)2  in  CS(NH2)2  solutions 
is  in  K2S203  solutions,  but  the  [H*]  corresponding 
with  the  max.  activity  is  almost  unchanged. 

J.  J.  B. 

Kinetics  of  the  catalysed  polymerisation  of 
styrene.  II.  Inhibition  of  stannic  chloride  cata¬ 
lysis  by  hydrogen  chloride.  G.  Williams  (J.C.S., 
1938,  1046—1052;  cf.  A.,  1938,  I,  204).— In  CC14 
and  at  room  temp.,  CHPh!CH2  and  HC1  react  to  form 
CHPhMeCl,  distyrene,  and  short-chain  polystyrene, 
SnCl4  acting  as  a  catalyst.  Inhibition  of  long- chain 
polymerisation  is  attributed  to  the  capture  by  HC1  of 
those  CHPh!CH2  mols.  which  would  otherwise  start 
polymerisation  chains.  It  appears  probable  that 
initial  inhibition  periods  observed  in  polymerisations 
with  unpurified  SnCl4  are  due  to  the  presence  of  HU 
as  impurity.  C.  R.  H. 

Organic  catalysts.  Esterase  model. — See  A., 
1938,  II,  357. 

Theory  of  heterogeneous  catalysis.  M. 
Brhtzctts  (Compt.  rend.,  1938,  206,  1730 — 1732;  cf. 
A,,  1925,  ii,  215). — According  to  the  theory  discussed, 
dissociation  of  gas  mols.  adsorbed  on  the  catalyst  is 
facilitated  by  resonance  with  intramol.  vibrations  in 
the  catalyst.  Efficient  catalysis  is  to  be  expected  when 
coincidences  occur  between  lines  in  the  spectra  of  the 
catalyst  and  of  one  or  more  of  the  gases  involved  in 
the  reaction.  A.  J.  E.  W. 

Reduction  of  silver  ions  by  hydrogen  adsorbed 
on  silica  gel.  L.  G.  Maidanovskaia  (J.  Phys. 
Chem.  Russ.,  1938, 11,  277 — 278). — Si02  gel  saturated 
with  H2  at  500°  reduces  AgNO?  solutions.  A  gel 
saturated  at  room  temp,  is  inactive.  J.  J.  B. 

Catalytic  properties  of  the  platinum  oxides. 
P.  Laffitte  and  P.  Grandad  am  (Cong.  Chim.  ind. 
Bruxelles,  1935,  15,  I,  319 — 323;  Chem.  Zentr., 
1936,  ii,  1297—1298;  cf.  A.,  1935,  462).— 02  on  Pt- 
black  at  430 — 450° /8 *2 5  atm.  forms  PtO  exclusively. 
At  higher  pressures  of  02  between  410°  and  420° 
a  mixture  of  PtO  and  Pt02  is  formed.  Pure  Pt02  is 
obtained  from  it  by  dissolution  of  the  PtO  in  aqua 
regia.  The  hydrogenation  of  a-pinene,  PhOH,  and 
piperonal  at  100— 460°,  and  of  camphor  and  o- 
allylplienol  at  460°,  is  described.  Pt02  is  an  excellent 
catalyst  for  the  hydrogenation  of  CIC  and  CIO,  and  is 
much  superior  to  Pt-black.  A  mixture  of  PtO 
(approx.  30%)  and  Pt02,  prepared  by  heating  finely- 
divided  Pt  in  02  at  410c/170  atm.,  is  a  better  catalyst 
than  Pt-black  for  the  synthesis  of  S03  from  S02 
and  02.  L.  S.  T. 

Catalytic  effectiveness  and  sensitivity  to  poison¬ 
ing  of  alloy-skeleton  nickel.  E.  B.  Maxted  and 
R.  A.  Titt  (J.S.C.I.,  1938,  57,  197— 200).— The 
effectiveness,  for  catalytic  hydrogenation,  of  alloy- 
skeleton  Ni — prepared  by  leaching  out  the  A1  com¬ 
ponent  of  a  Ni-Al  alloy  by  means  of  NaOH — has  been 
compared  with  that  of  an  equiv.  mass  of  Ni  in  the 
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ordinary  kieselguhr-supported  form.  Suitable  hydro¬ 
genation  temp,  are  not  the  same  for  the  two  types  of 
Ni  owing  to  the  tendency  of  the  unsupported  alloy- 
skeleton  to  lose  activity  by  sintering  at  relatively  high 
temp.,  but,  in  the  respective  optimum  temp,  range  of 
each,  the  effectiveness  of  unit  wt.  of  kieselguhr- 
supported  Ni  was  ~  twice  that  of  unit  wt.  of  the  alloy- 
skeleton.  The  relative  sensitivity  to  poisoning  was 
also  determined.  In  the  specimens  examined,  the 
alloy-skeleton  catalyst  was  somewhat  less  easily 
poisoned  than  the  supported  Ni. 

Regeneration  of  spent  [nickel]  catalysts. — See 
B.,  1938,  904. 

Nickel  catalysts  in  chemical  industries. — See 
B.,  1938,  923. 

Catalytic  hydrogenation  of  fats. — Sec  B.,  1938, 
935. 

Catalytic  water-gas  reaction.  Mass  transfer 
and  catalyst  activity. — Sec  B.,  1938,  867. 

Contact  poisons  in  the  hydrogenation  of  ethyl¬ 
ene. — See  B.,  1938,  883. 

Mixed  polymerisation  of  butenes  by  solid 
phosphoric  acid  catalyst. — See  B.,  1938,  877. 

[Catalytic]  chlorination  of  benzene  with 
hydrogen  chloride  and  air. — See  B.,  193S,  884. 

Accelerators  of  vulcanisation  of  rubber. — 
See  B.,  1938,  946. 

Catalytic  oxidation  of  bornyl  chloride. — See 
B.,  1938,  885. 

[Catalytic]  production  of  formaldehyde  by 
oxidation  of  gaseous  products  of  pyrolysis  and 
cracking. — See  B.,  1938,  884. 

Cathode  process  in  electrolysis  of  solutions 
of  complex  salts.  A.  Glazunov  (Chem.  Listy, 
1938,  32,  246 — 249). — Theoretical.  The  processes 
taking  place  at  the  cathode  during  electrolysis  of 
complex  salts  are  discussed.  R.  T. 

Reaction  mechanism  of  the  anodic  formation 
of  alkali  chlorates.  A.  Lowy  (Chim.  et  Ind., 
1938,  40,  31 — 32). — The  const,  ratio  between  the  yields 
of  02  and  of  chlorate  observed  by  various  investigators 
is  attributed  to  an  equilibrium  in  the  immediate 
vicinity  of  the  anode  between  OH',  OC1',  and  Cl'.  As 
a  result  of  the  hydrolysis  of  NaOCl  the  ratio 
[OH']/[OCl']  is  const.,  and  in  presence  of  alkali  a 
large  increase  in  [OH']  is  prevented  by  interaction 
with  CT  which  has  been  formed  during  electrolysis  at 
the  same  time  as  OCT.  C.  R.  H. 

Electro-deposition  of  sodium  from  non- 
aqueous  solutions.  V.  A.  Plotnikov  and  Z.  A. 
JankelKVITSCH  (Mem.  Inst.  Chem.  Ukrain.  Acad. 
Sci.,  1938,  5,  "  39— 57).— The  yield  of  Na;  de¬ 
posited  at  the  cathode  in  electrolysis  of  the  system 
NaCl-AlCl3-solvent  (A1  anode,  Cu1  cathode ;  c.d. 
1  amp.  per  sq.  dm.,  at  4*3  v.)  is  max.  when  the  solvent 
is  2  :  l  ’PhNOg-xylene,  and  amounts  to  60%  on  the 
current  used.  The  process  is  complicated  by  form¬ 
ation  of  resinous  products.  Surface  oxidation  of  the 
Na  takes  place  to  a  certain  extent.  R.  T. 


Influence  of  non-electrolytes  on  the  cathode 
efficiency  of  copper  deposition.  S.  S.  Joshi, 
D.  N.  Solanki  and  T.  V.  S.  Rao  (J.  Indian  Chem. 
Soc.,  1938,  15,  167 — 175). — The  deposition  of  Cu  from 
acidified  CuS04  solution  has  been  investigated 
quantitatively  in  presence  of  different  concns.  of 
MeOH,  EtOH,  glycerol,  and  COMe2.  Cathode 
efficiency  increases  with  increasing  concn.  of  non¬ 
electrolyte  up  to  a  limiting  val.  owing  to  the  reduced 
ability  of  the  solution  to  redissolve  the  Cu  deposited. 
A  complex  cation  of  Cu11  and  the  non-electrolyte  may 
exist.  With  large  excesses  of  COMe2  and  MeOH  the 
cathode  efficiency  falls  and  this  may  be  due  to  inter¬ 
action  between  the  medium  and  the  conducting 
material.  T.  H.  G. 

Mechanism  of  electro-deposition  of  copper 
in  presence  of  iron  salts. — See  B.,  1938,  928. 

Physicochemical  factors  in  the  electro-de¬ 
position  of  silver.  S.  S.  Joshi  and  S.  Padmanabhan 
(J.  Indian  Chem.  Soc.,  1938,  15,  176— 190).— A 
smooth,  adherent  deposit  of  Ag  was  best  obtained 
when  0*0oN-AgN03  was  electrolysed  for  38  min.  at 
26°,  using  a  current  of  7  ma.  and  an  in  ter- electrode 
distance  of  0-5  cm.  The  influence  of  gelatin,  turpen¬ 
tine,  or  CS2  was  studied.  The  cathode  efficiency  of 
Ag  has  also  been  measured  in  the  presence  of  MeOH, 
EtOH,  and  COMt\,  over  a  wide  range  of  concns.  of 
these  non-electrolytes.  Pronounced  discontinuities 
in  the  curves  connecting  these  quantities  indicate 
the  formation  of  complexes  in  the  conducting 
media.  Data  are  also  given  for  conductivity,  n,  d, 
and  (MeOH  only)  transport  no.  and  7}.  T.  H.  G. 

Electrolytic  oxidation.  X.  Anodic  oxidation 
of  acid-ester  salts.  Mechanism  of  the  Crum- 
Brown-Walker  synthesis  in  aqueous  solution. 
A.  Hicklinc;  and  J.  V.  Westwood  (J.C.S.,  1938, 
1039 — 1046). — The  influence  of  numerous  factors  on 
the  electrolytic  oxidation  of  C02Et*CH2*C02K  (I) 
to  (CH2*C02Et)2  (II)  has  been  investigated.  There  is 
an  optimum  c.d.  of  0*12  amp.  per  sq.  cm.  Ester 
formation  diminishes  at  low  concns.  of  (I),  in  alkaline 
solutions,  with  rise  in  temp.,  and  in  presence  of  foreign 
inorg.  anions.  Of  the  various  anode  materials  used, 
smooth  and  grey  Pt  were  the  most  efficient.  Ions 
which  are  good  catalysts  for  the  decomp,  of  H202 
reduce  considerably  the  efficiency  of  ester  formation. 
Possible  anodic  mechanisms  are  discussed  and 
rejected.  It  is  suggested  that  H202  is  formed  as  the 
primary  product  at  the  anode  by  irreversible  com¬ 
bination  of  discharged  OH'.  In  presence  of  sufficient 
(I),  H202  then  reacts  to  form  (II).  C.  R.  H. 

Mechanism  of  the  reduction  of  acetaldehyde 
at  the  dropping  mercury  cathode.  G.  Semerano 
and  B.  Polacsek  (Gazzetta,  1938,  68,  292 — 295^: — 
The  reduction  of  MeCHO  at  the  dropping  Hg  cathode 
is  a  univalent  process  :  MeCHO  -f*  H20  +  0-> 
CHMe-OH  +  OH',  followed  by  2CHMe*OH->  , 
[CHMe(OH)*]2.  '  0:  J.  W. 

I  i  ’  '  ;  •  - 

Electrolysis  in  the  glow  discharge.  VII. 
Catalytic  influences  on  the  electrode  processes , 
especially  by  hydrochloric  acid.  A.  Klkmenc 
and  H.  Kalisch  (Z.  physikaL  Gheni.,  1938,  182,  91— 
102  ;  cf.  A.,  1937, 1,  419). — The  oxidation  of  2n-H2S04 
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with  the  glow  discharge  is  progressively  decreased  as 
the  [HC1]  in  the  H2S04  is  increased  above  10-3  g.-mol. 
per  1.  HF  has  no  action,  but  KHS04  increases  the  yield 
of  oxidation  products  (H2S208>  H2S05,  and  H202). 
HC1  retards  the  reaction  2H2S04  +  2H  =  H2S208  + 
2H2.  The  oxidation  of  H2S04  takes  place  in  the 
liquid  phase.  A  [HCl]  of  2  X  10“2  g.-mol.  per  1.  in 
2n-H2S04  decreases  the  anode  fall  by  23  v.  and 
increases  the  cathode  fall  by  12  v.  H.  J.  E. 

Exchange  reactions  with  deuterium.  II. 
Photochemical  exchange  between  deuterium 
and  hydrogen  chloride.  P.  A.  Leighton  and  P.  C. 
Cross  (J.  Chem.  Physics,  1938,  6,  345 — 349;  cf.  A., 
1936,  288), — Mixtures  of  HCl  and  D0  and  of  DC1  and 
H2  were  exposed  to  the  radiation  of  the  Zn  spark  and 
the  exchange  reactions  investigated.  Exchange  is 
effected  by  a  chain  mechanism  giving  quantum  yields 
of  from  2  to  19.  The  chief  rate-determining  reactions 
are  Cl  +  D2  ->  DC1  +  D  and  D  +  HCl  -X  HD  +  Cl. 
The  photostationary  state  is  discussed.  W.  R.  A. 

Kinetics  of  the  photochemical  reaction  of 
hydrogen  with  chlorine.  F.  S.  Petrova  (J. 
Phys.  Chem.  Russ.,  1938,  11,  262 — 269). — Ichikawa’s 
statement  (cf.  A.,  1931,  47)  that  the  rate  of  the  re¬ 
action  is  large  at  zero  time  is  disproved  by  new 
experiments.  The  increase  of  the  pressure  of  the 
mixture  agrees  with  Semenov’s  chain  reaction 
theory.  J.  J.  B. 

Decomposition  of  mercury  dimethyl.  J.  P. 

Cunningham  and  H.  S.  Taylor  (J.  Chem.  Physics, 
1938,  6,  359 — 367). — The  thermal  and  photochemical 
dccomps.  of  HgMe2  in  the  presence  and  absence  of 
H2  have  been  studied.  Below  290°  no  measurable 
thermal  decomp,  occurs  in  the  absence  of  H2;  at 
348°  the  decomp,  is  relatively  rapid  and  the  products 
are  C2H6,  CH4,  and  a  carbonaceous  deposit  which  is 
probably  a  CH2  polymeride.  No  carbonaceous 
deposit  is  obtained  in  presence  of  H2,  the  main 
roduct  being  CH4.  H2  accelerates  the  decomp, 
urface  and  pressure  effects  are  discussed.  Photo¬ 
chemical  decomp,  by  an  unfiltered  hot  Hg  arc  from 
50°  to  300°  has  been  studied.  In  absence  of  H2, 
C2H6  is  formed  almost  exclusively  at  <200°  and  there 
is  no  carbonaceous  deposit.  In  presence  of  H2, 
there  is  again  no  carbonaceous  deposit;  CH4  is, 
however,  formed  at  all  temp,  and  its  amount  increases 
as  the  temp,  rises.  Special  tests  showed  that  the 
effects  were  not  produced  by  Hg  resonance  radiation 
and,  also,  that  a  mixture  of  H2  and  D2  did  not  react 
to  form  2HD.  A  mechanism  is  given  involving  the 
photodecomp,  of  HgMe2  to  free  CH3  radicals,  which 
combine  to  give  C2H6.  To  explain  the  presence  of 
CH4  the  following  reactions  are  postulated  :  in  the 
presence  of  H2,  CH3  +  H2  CH4  +  H  ;  H  -f  HgMe2 

Hg  +  CH4  4-  OH,  :  whilst,  in  the  absence  of  H2, 
CH3  +  HgMe2  ->  CH4  +  CH2*HgMe ;  CH2*HgMe  -> 
CH2  +  HgMe  or  ->  CH2  +  Hg  +  CH3 ;  CH3  + 
CH3  CH4  +  CH2.  The  activation  energy  of  CH3  4- 
H2  =  CH4  H  is  9+2  kg.-cal.  W.  R.  A. 

Optical  sensitisation  in  solutions.  I.  Sensit¬ 
ised  photolysis  of  aqpieous  silver  nitrate  solutions 
in  presence  of  organic  reducing  agents.  J. 
Bokinix  (J.  Phys,  Chem.  Russ.,  1938,  11,  190 — 


196). — AgN03  in  pure  gelatin  is  not  reduced  by 
visible  or  ultra-violet  light  (X  >250  mg.).  Reduction 
in  ultra-violet  light  takes  place  in  presence  of  10~5  g.- 
mol.  of  KC1  or  KBr  per  1.  of  gelatin,  and  that  in  visible 
light  occurs  in  presence  of  KI.  AgN03-mannitol- 
rhodamine  or  -eosin  mixtures  are  stable  in  ultra¬ 
violet  light  if  the  mixture  has  been  ultra- filtered  before 
irradiation.  Traces  of  KC1  sensitise  the  mixture. 

J.  J.  B. 

Optical  sensitisation  of  silver  halides.  V. 
Bleaching  of  the  sensitising  pigment  in  the 
photolysis  of  silver  bromide.  J.  I.  Bokinik 
and  Z,  A.  Ilina-Bagdasarian  (J.  Phys.  Chem.  Russ., 
1938,  11,  197 — 204). — The  rate  of  formation  of  Ag 
depends  on  the  initial  concn.  of  the  pigment  (ery- 
throsin)  and  is  independent  of  the  rate  of  bleaching, 
which  can  be  varied  by  variation  of  [02].  Apparently 
the  actual  sensitiser  is  formed  from  AgBr  and  pigment 
at  the  beginning  of  the  reaction.  It  may  be  identical 
with  free  Ag,  which  sensitises  AgBr  sols  in  absence  of 
dyes.  J.  J.  B. 

Stability  of  the  nuclei  of  the  latent  image.— 

See  B.,  1938,  984. 

Photosensitivity  of  diphenylamine-p-diazon- 
ium  sulphate  by  the  method  of  photometric 
curves.  C.  F.  Goodeve  and  L.  J.  Wood  (Proc. 
Roy.  Soc.,  1938,  A,  166,  342 — 353). — The  diazonium 
salt  was  bleached  with  light  of  X  365  mg.  and  was  found 
to  have  a  quantum  efficiency  of  0*34  independent 
of  concn.  and  temp.  The  photosensitivity  is  un¬ 
affected  by  the  removal  of  dissolved  02  and  by  the 
addition  of  an  internal  filter  (a  yellow  tartrazine  dye, 
1110  Baeyer).  The  absorption  spectra  of  bleached 
and  unbleached  solutions  is  recorded  in  the  range 
X  250 — 450  mg.  The  results  are  compared  with  those 
obtained  from  visual  purple  (cf.  A.,  1938,  I,  261). 

G.  D.  P. 

Luminescence  phenomena  during  the  oxidation 
of  luminol. — See  A.,  1938,  II,  365. 

Hydrogen-deuterium  exchange  in  acetone. 
A.  I.  Brodski  and  M.  M.  Sluzkaja  (J.  Phys.  Chem. 
Russ.,  1938,  11,  278 — 279). — After  the  exchange 
the  water  separated  from  COMe2  by  forming 
Na2B40-,10H20.  The  coeff.  of  exchange  was  1*21. 

J.  J.B. 

Keto-enol  tautomerism  in  light  and  heavy 
(deuterium)  solvents. — See  A.,  1938,  II,  348. 

Inertia  and  chemical  activity  of  the  rare  gases. 
IX.  Thermal  decomposition  of  the  platinum- 
helium  compounds.  H.  Damianovich  and  J, 
Piazza  (An.  Soc.  cient.  argentina,  1935,  120,  205 — 
207 ;  Chem.  Zentr.,  1936,  ii,  737). — The  compounds 
formed  by  the  action  of  He  on  Pt  have  two  definite 
decomp.  temp.  (90 — 100°  and  300 — 320°).  67%  of 
the  combined  He  escapes  in  this  temp,  range. 

H.  J.  E. 

Preparation  and  properties  of  neutral  lithium 
phosphate.  A.  A.  Sanfourche  (Compt.  rend., 
1938,  206,  1820 — 1822). — The  phosphate  pptd.  on 
adding  an  alkali  phosphate  solution  containing  excess 
of  alkali  to  a  Li  salt  solution  contains  LiOH,  and 
probably  consists  of  a  mixture  of  Li3P04  with 
3Li3P04,Na0H ;  the  latter  salt,  corresponding  with 
hydroxyapatite,  is  obtained  on  long  boiling  of  the 
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ppt.  with  the  alkaline  phosphate  solution.  The 
•salt  Li3PO4,0’5H2O  (I)  is  pptd.  on  mixing  equiv. 
quantities  of  aq.  H3P04  and  LiOH,  or  of  aq.  Na3P04 
and  a  solution  of  a  neutral  Li  salt.  The  H20  in  (I) 
is  constitutional,  and  (I)  is  probably  Li6P208,H20, 
derived  from  the  acid  H8P209.  The  solubility  of  (I) 
in  H20,  which  decreases  rapidly  on  addition  of  alkali, 
is  0*375  g.  per  1.  at  20°.  A.  J.  E.  W. 

Sodium  tetrametaphosphate.  A.  Boull^ 
(Compt.  rend.,  1938,  206,  1732— 1733 ;  cf.  A.,  1937, 1, 
321). — At  >410°,  Na4(P03)4  undergoes  irreversible 
transformation  into  the  insol.  metaphosphate,  B ; 
at  higher  temp,  this  undergoes  the  changes  described 
previously  (cf.  A.,  1938,  1,  319).  A.  J.  E.  W. 

Condensed  phosphoric  acids.  Polyphosphates. 
P.  Bonneman  and  M.  Bassiere  (Compt.  rend., 
1938,  206,  1379—1380;  cf.  A.,  1937,  I,  195).— The 
crystals  of  Na5P3O10,6H2O  are  pseudo-orthorhombic, 
occurring  as  twinned  triclinic  plates ;  af  7*53 ±0  04,  b 
10-23±005,  d  9-83±0-05a.,  af  and  d  being  the 
projections  of  the  a  and  c  axes  on  the  (100)  and  (001) 
planes,  respectively ;  the  angle  0  between  these 
planes  is  87°  30'.  The  vol.  of  the  unit  cell,  containing 
two  mols.,  is  757 ±  12  cu.  a.  ;  p  =  2-12,  in  accord  with 
the  calc.  val.  The  formation  of  a  tetrametaphos¬ 
phate  Na6P4013  (Schwarz,  A.,  1895,  ii,  445;  Parting¬ 
ton,  A.,  1928,  380)  is  not  confirmed,  the  products  of 
the  reactions  described  being  Na5P3O10  contaminated 
with  other  phosphates.  A.  J.  E.  W. 

Action  of  caesium  on  carbon  monoxide. 

L.  Hackspill  and  L.  A.  van  Altnea  (Compt.  rend., 
1938, 206, 1818 — 1820). — Cs  rapidly  absorbs  CO  at  0 — 
100°  forming  a  dark  blue  solid,  which  is  converted  by 
excess  of  CO  into  a  yellow'  solid,  (CsCO)n  (I).  (I)  is  insol. 
in  C6H6,  Et20,  and  liquid  NH3;  it  is  slowly  attacked 
by  Mel  in  C6H6  solution,  and  dissolved  by  H20 
without  evolution  of  gas.  H2  is  without  action  at  < 
250°.  5 — 10%  H2S04  reacts  with  (I)  giving  (CHO)2, 

indicating  that  n  =  2 ;  possible  structures  are 
OsO'CjC'CsO  and  Cs-C(:0)*C(:0)‘Cs.  A.  J.  E.  W. 

Ignition  reactions  in  arsenides,  especially 
of  copper.  W.  Savelsberg  (Metall  u.  Erz,  1936, 
33,  379—388;  Chem.  Zentr.,  1936,  ii,  1789).— The 
reversibility  of  the  reactions  between  As203  and  Cu, 
Ni,  Ag,  and  Pt  has  been  confirmed.  Au  is  not  attacked 
by  As203.  The  normal  pyroarsenate  formed  with 
Ni  eliminates  As203  wrhen  heated  and  is  converted 
into  basic  arsenates,  mainly  5Ni0,As205  and 
10NiO,As2O5.  The  difficulty  of  measuring  equili¬ 
brium  pressures  in  these  reactions  is  discussed. 
The  heat  tone  of  the  reactions  and  the  heats  of  form¬ 
ation  of  the  arsenides  and  arsenates  have  been  calc. 
By  heating  in  an  atm. .  of  S02  instead  of  air,  the 
formation  of  arsenates  can  be  hindered  as  S02  oxidises 
the  As  and  reduces  the  As2Os.  L.  S.  T. 

Regulable  preparation  of  very  pure  oxygen. 
H.  VON  Wartenberg  (Z.  anorg.  Chem.,  1938,  238, 
297 — 298). — Apparatus  is  described  in  which  a  con¬ 
trolled  stream  of  02  is  generated  by  gradually  lowering 
a  platinised  Ni  foil  into  cone.  H202.  F.  J.  G. 

Exchange  reaction  of  oxygen  atoms  between 
water  and  some  organic  compounds.  M. 
Koizumi  and  T.  Titani  (Bull.  Chem.  Soc.  Japan. 


1938,  13,  463 — 464). — The  no.  of  interchangeable  O 
atoms  (shown  in  parentheses)  wTas  determined  by 
treating  the  following  compounds  with  H20  enriched 
in  the  heavv  O  isotope  at  100 — 130°  for  1 — 45  hr. : 
glucose  (IV  PhCHO  (1),  BzOH  (1),  PhOH  (<1), 
cinnamic  acid  (4),  maleic  acid  (4),  fumaric  acid  (2), 
o-C6H4(C02H)2  «1),  p-C6H4(C02H)2  (<1). 

H.  J.  E. 

Corrosion  of  non-ferrous  metals. — See  B.,  1938, 
926. 

Magnesium  halogenocarbonates.  (Mme.)  L. 
Walter-Levy  (Compt.  rend.,  1938  ,  206,  1898 — 
1900;  cf.  A.,  1937,  I,  472;  1938,  I,  207).— 

MgCl2,2 MgC03fiH20  is  pptd.  on  adding  aq.  Mg(HC03)2 
to  4- — 5M-MgCl2  at  70°.  Similar  compounds, 
MgX2,2MgC03iSH20  (X  —  Br,  I,  C103,  N03)  are' 
prepared  by  similar  reactions  at  20°.  A.  J.  E.  W. 

Gradual  dehydration  of  alkaline-earth  halides, 
investigated  by  the  emanation  method.  C. 
Lieber  (Z.  physikal.  Chem.,  1938,  182,  153 — 166). — - 
The  dehydration  of  BaX2,2H20  (X  —  Cl,  Br,  and  I) 
and  of  SiCl2,2H20  has  been  followed  in  moist  as  well 
as  dry  air  by  the  emanation  method  using  Th-X. 
Isotherms  obtained  at  different  temp,  show' successively 
no  dehydration,  formation  of  monohydrates,  and 
complete  dehydration.  From  the  shapes  of  the 
curves  qual.  pictures  of  the  velocities  of  the  various 
processes  can  easily  be  obtained.  T.  H.  G. 

Synthesis  of  inyoite.  A.  V.  Nikolaev  and 
A.  G.  Tschelischtscheva  (Compt.  rend.  Acad.  Sci. 
U.R.S.S.,  1938,  18,  431 — 432). — A  specimen  of 
inyoite  was  obtained  during  a  study  of  the  system 
Ca0-B203-H20  at  25°.  It  is  the  most  labile  of  the 
Ca  borates.  H.  J.  E. 

Active  oxides.  CXII.  Preparation  of  neutral 
zinc  carbonate,  ZnCOa.  G.  F,  Huttig,  A. 
Zorner,  and  O.  Hnevkovsky  (Monatsh.,  1938,  72, 
31 — 41). — Details  are  given  for  the  prep,  of  ZnC03 
identical  in  crystal  structure  (X-ray)  with  smithsonite 
by  pptn.  from  ZnCl2  solution  by  KHC03.  O.  D.  S. 

Mol.  wt.  of  certain  complex  compounds  of 
aluminium  bromide.  Z.  A.  Jankelevitsch  and 
I.  A.  Scheka  (Mem.  Inst.  Chem.  Ukrain.  Acad.  Sci., 
1938,  5,  59 — 83).— It  is  deduced,  on  the  basis  of 
cryoscopic  measurements,  that  complexes  of  the 
types  MBr3,AlBr3  and  MBr3,2AlBr3  (M  =*  As,  Bi) 
are  formed  when  MBr3  is  added  to  AlBr3  in  C6H6.  A 
discussion  of  the  results,  together  with  those  obtained 
by  these  and  other  authors  for  M  =  Sb,  Ag,  Cu1,  Li, 
Na,  and  K,  leads  to  the  conclusion  that  the  stability 
of  the  complexes  rises  in  the  series  As  <  Sb  <  Bi, 
Li  <  Na  <  K,  Cu1  <  Ag.  The  degree  of  association 
of  the  complexes  and  the  sp.  conductivity  of  the 
solution  rise  in  the  same  order,  and  are  greater  at  higher 
than  at  lowrer  concns.  It  is  supposed  that  the 
electrolyte  is  in  all  cases  an  associated  complex. 

R.  T» 

Scandium  sulphates  and  selenates.  Z. 
TROtrsiL  (Coll.  Czech.  Chem.  Comm.,  1938,  10, 
290 — 304). — Prep,  and  certain  properties  of  the 
following  Sc  sulphate#  and  selenates  are:  described  : 
Sc(S04)0H,2H20  ;  802(804)3,41120  (also  ±  71120) 
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H[Sc(S04)2],2H20  ;  Sc(Se04)0H,2H20 ;  Sc2(Se04)3 

(also  +5  and  10H2O).  Scandioselenic  acid , 
H[Sc(Se04)2],2BL,0,  and  Sc  sdcnatc- for  mate 
HC02-Sc*Se04,2H20  are  also  described.  The  sulphates 
and  selenates  do  not  correspond  with  those  of  the 
other  rare  earths.  K.  W.  P. 

Gallium  hydroxide  having  diasp  ore  structure. 
J.  Bomi  and  G.  Kahan  (Z.  anorg.  Chem.,  1938,  238, 
350 — 352). — Pptd.  Ga  hydroxide  after  ageing  under 
H20  or  heating  with  H20  under  pressure,  followed 
by  drying  in  vac.  at  100°,  has  the  composition 
Ga203,H20  and  the  structure  of  diaspore  with 
a  4*53,  b  9*76,  c  2*97  a.  F.  J.  G. 

Preparation  of  the  rare  earths.  W.  Prandtl 
(Z.  anorg.  Chem.,  193S,  238,  321 — 334). — Methods 
for  the  isolation  of  the  individual  earths  are  sum¬ 
marised.  F.  J.  G. 

Isolation  of  metallic  europium.  F.  Trombe 
(Compt.  rend.,  1938,  206,  1380— 1383).— A  Cd-Eu- 
Li-K  alloy  containing  2*7%  Eu  has  been  obtained  by 
a  method  similar  to  that  used  for  Gd  (A.,  1935,  456), 
but  Eu  and  Li  cannot  be  separated  by  vac.  distillation. 
Electrolysis  at  ~700°  of  a  mixture  of  EuC13  (40%) 
and  NaCl-KCl  eutectic  (60%),  using  a  Cd  cathode, 
gives  a  Eu-Cd  alloy  in  60%  yield.  Eu  (98%  pure)  is 
obtained  by  distillation  of  the  alloy  in  an  atm.  of 
A,  using  Mo  apparatus.  The  iron-grey  product,  m.p. 
1100 — 1200°,  is  malleable  and  resembles  Nd  in 
hardness :  it  is  not  attacked  by  cold  HoO. 

A.  J.  E.  W. 

Affinity.  LXXXIII.  Combining  power  of 
titanium  and  phosphorus.  W.  Bii/tz,  A.  Rink, 
and  F.  Wtechmann  (Z.  anorg.  Chem.,  1938,  238, 
395 — 405). — The  existence  of  a  Ti  phosphide  of 
composition  TiP092  (cf.  A.,  1908,  ii,  597)  has  been 
confirmed  by  direct  synthesis.  X-Ray  investigation 
indicates  the  existence  of  a  subphosphide ,  Ti2P.  Thoy 
are  very  resistant  to  acids  and  have  no  appreciable 
dissociation  pressure  at  1000°.  A  method  for  their 
analysis  is  described,  and  X-ray  diagrams  and  data 
on  p  and  mol.  vol.  for  Ti-P  preps,  are  given. 

F.  J.  G. 

Mechanism  of  absorption  of  oxides  of  nitro¬ 
gen  by  lead  peroxide  in  micro-combustions. 
W.  R.  Kirnbr  (Ind.  Eng.  Chem.  [Anal.],  1938,  10, 
342 — 346).-^-The  reactions  between  Pb02  and  N02 
or  NO  under  conditions  similar  to  those  existing  in 
micro-combustions  have  been  investigated  quantit¬ 
atively.  Equations  previously  given  do  not  conform 
to  the  data,  which  agree  best  with  the  equations 
2Pb02  +  2NO  Pb(N02)2jPb0  +  0*50<>  and 
2Pb02  +  2NOo  ->  Pb(N03)2,Pb0  +  0*5O2  ' 

:  L.  S.  T. 

Phosphonitrile  fluorides.  O.  Schmitz-Dcmont 
and  H.  Kulkens  (Z.  anorg.  Chem.,  1938,  238,  189 — 
200). — The  reaction  between  triphosphonitrile  chloride, 
N3P3C16,  and  AgF,  ZnF2,  or  (best)  PbF2  affords  a 
mixture  of  fluorina ted  products  from  which  fe/ra- 
phospKonitrilc  dichlorohexa fluoride,  N4P4CL>F6,  m.p. 
-12*4°  to  — 12  1°,  b.p.  105*3°;  p13*  1*S742,~ has  been 
isolated.  Its  v.p.  is  given  by  log  p  =  7*923  — 191 1  jT, 
from  which  L  »■  8746  g.-cal  and  the  Trouton  const. 
=23*07.  The  mol.  wt.  in  C6H^  and  from  the  v.d.  at 
140a  agrees  with  the  formula  given  ;  at  higher  temp. 


the  vapour  depolymerises,  but  at  300°  under  pressure 
polymerisation  to  a  rubber-like  mass  occurs.  H^O 
hydrolyses  it  slowly,  alkalis  rapidly.  Another  pro¬ 
duct  is  the  compound  N3P3F6,2HF,2H20,  colourless 
volatile  crystals,  m.p.  32*5°.  F.  J.  G. 

Constitution  of  vanadium  carbide.  A.  Mor- 
ette  (Bull.  Soc.  chim.,  1938,  [v],  5,  1063—1069). 
— Chemical,  metallographic,  and  X-ray  analyses 
indicate  that  the  carbide  corresponds  with  the  cubic 
V4C3,  which  may  contain  graphite  in  solid  solution  if 
the  total  C  is  >  that  corresponding  with  V4C3. 

C.  R.  H. 

Ammonium  vanadates,  P.  Dubois  and  P^ 
Breton  (Compt.  rend.,  1938,  206,  1969 — 1972). — 
The  thermal  decomp,  of  NH4V03  has  been  inves¬ 
tigated  by  a  balance  with  photographic  recording 
(A.,  1936,  954)  and  dilatometrically.  At  about  200° 
the  trivanadate,  (NH^VgOjp  is  formed;  decomp, 
of  this  sets  in  at  275°  and  by  about  400°  it  is  completely 
converted  into  V205.  There  appears  to  be  an  inter¬ 
mediate  stage  with  formation  of  a  compound  of 
incompletely  determined  composition.  The  balance 
method  has  been  used  for  studying  the  thermal 
decomp.  of  NH4  divanadate,  (NH4)2V40U,3H20  (I). 
At  about  175°  two  mols.  of  H20  are  lost  and  the 
resulting  monohj^drate  is  completely  converted  at 
approx.  270°  into  anhyd.  (NH4)2V6Ou.  Potentio- 
metric  titration  of  (I)  with  0*15n  aq.  NBLj,  using  a 
Ho  electrode,  shows  that  (I)  contains  two  acidic  H 
atoms.  The  formula  of  the  salt  may  therefore  be 
written  NH4HV20G,H20.  W.  R.  A. 

Action  of  nitric  oxide  on  thiosulphate  and 
sulphide.  A.  Kurtenaoker  and  H.  Loschner 
(Z.  anorg.  Chem.,  1938,  238,  335—349). — The 

reactions  of  NO  with  Na2S203  and  with  Na2S  have  been 
investigated.  Tho  findings  differ  from  those  of 
Dunnicliff  el  al.  (A.,  1931,  922)  for  (NH4)2S203  and 
(NH4)2S.  With  neutral  Na2S203  the  main  product  is 
[(N0)2S03r  (I),  and  S306"  and  8406"  are  also  formed 
in  addition  to  S04"  and  S.  (I)  arises  from  the  addition 
of  NO  to  S03"  present  in  accordance  with  the  equili¬ 
brium  S203"  S  +  S03",  whilst  the  other  products 
result  from  tho  reactions  2S203"  +  2NO  +  ILO  = 
S406"  +  NoO  +  20H';  4S406"  -f  60H'  =  2830/'+ 
5S203"  4-  3H20  and  S306"  +  20H'  =  S2037'  + 
S04"  +  H20.  In  alkaline  solution  the  polythionate 
ions  are  completely  converted  into  S203"  and  SO,",, 
so  that  the  whole  reaction  is  S203"  +  8NO  +  20H'  = 
2[(N0)2S03]"  +  2N20  +  H^O.  With  Na^  in  excess 
the  products  are  S203"  and  N20  as  found  by  Dunni¬ 
cliff  et  aL  (loc.  cit.)  but  with  dil.  Na2S  and  excess  of  NO 
the  reactions  are  S"  +  2NO  +  II2O  =  S  +  N«0  + 
20H'  and  S  +  6NO  +  20H'  =  [(NO)2S03]"  + 
2N20  +  H20.  ,  The  formation  of  S203"  in  presence 
of  excess  of  Na2S  results  from  S"  +  [(N0)oS03]"  -f 
H20  =  S203"  +  N20  +  20H'.  F.  J.  G. 

,  *  .  ?  ’  L  _  .  A  * 

Preparation  of  thionyl  bromide.  F,  Govaert 
and  M.  Hansens  (Natuurwetenseh.  Tijds.,  1938,  20, 
77 — 79). — A  quant,  yield  of  SOBr2,  m.p,  — 49*5°, 
b.p.  42*5° /1 6  mm.,  d20  2*685,  is  obtained  by  adding 
SOCl^  slowly  to  liquid  HBr  at  —80°.  S.  C. 

Chromic  acids.  S.  Vigdorov  and  S.  Tarat- 
eujan  (J.  Appl.  Chem.  Russ.,  193S,  11,  719).— 
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Treadwell’s  statement  that  aq.  Cr03  contains  H2Cr207l 
but  not  H^Cr04,  is  contradicted.  The  equilibrium 
2H2Cr04  H2Cr207  +  H20  is  shown  to  exist, 

being  displaced  to  the  left  with  increasing  dilution. 

R.  T. 

Formation  of  molybdenum-blue.  R.  Rinne 
(Z.  anal.  Chem.,  1938,  113,  241— 247).— The  influence 
of  the  ratio  [H2S04] :  [NH4  molybdate]  on  the  con¬ 
ditions  of  formation  and  colour  of  Mo-blue  has  been 
investigated.  A  good  blue  is  obtained  only  within 
certain  limits.  The  chemical  identity  of  Mo-blue  is 
questioned.  E.  S.  H. 

Cyanic  and  sulphuric  acids. — See  A.,  1938,  II, 
352. 

Mutual  displacement  of  metals  from  the 
vapours  of  their  salts  and  the  application  of  this 
process  in  the  fight  against  corrosion.  N.  A. 
Zvjagintzev  and  E.  S.  Sarkisov  (Compt.  rend. 
Acad.  Sci.  U.R.S.S.,  1938,  18,  437— 440).— Specimens 
of  Arm co  Fc  and  of  Cr  were  placed  adjacent  to  one 
another  in  a  tube  furnace  and  heated  in  dry  HC1  at 
875 — 1100°.  The  CrCl3  formed  was  decomposed  on 
the  Fe,  forming  lustrous  Cr  coatings  of  controllable 
thickness,  which  were  resistant  to  aq.  NaCl,  moist 
S02  +  air,  moist  H2S  +  C02  +  air,  n-HN03,  and 
N-AcOH.  With  n-H2S04  there  was  a  small 
evolution  of  H2.  With  a  similar  technique,  W  gives 
lustrous  coatings  on  Fe,  and  Ni  grey  crumbly  deposits. 
Deposition  of  Ni  and  Cr  together  gave  lustrous 
durable  coatings.  H.  J.  E. 

„Y-Ray  investigation  of  the  mechanisms  of 
oxidation  of  iron  and  reduction  of  iron  oxides. 
K.  End 6  (Sci.  Rep.  Tohoku,  1938,  26,  562—591).— 
The  at.  arrangements  in  crystals,  brought  about  by  the 
progressive  oxidations  Fe  ->•  FeO  Fe304  ->  Fe203 
and  the  reductions  of  these  oxides,  have  been  investig¬ 
ated.  The  process  of  reduction  is  exactly  the  inverse 
of  that  of  oxidation ;  the  expansion  and  contraction 
caused  by  the  absorption  and  elimination  of  0  are 
accompanied  by  at.  displacements,  and  the  resulting 
changes  of  at.  arrangement  are  reversible.  Changes 
of  position  of  Fe  atoms  are  recorded,  as  follows  : 
(a)  Fe  z£l  FeO  :  in  reduction  Fe  atoms  in  the  plane 
(III)  of  FeO  compose  (110)  or  (111)  ofFe  ;  in  oxidation, 
(110)  of  Fe  becomes  (111)  of  FeO.  (5)  FeO 
Fe304  :  some  atoms  in  the  plane  (Ill)  of  the  cubic 
lattice  are  slightly  displaced  in  either  direction, 
(c)  Fe304 Fe203 :  (111)  of  both  lattices  are 

parallel.  If  rotation  about  the  axis  (1 1 1)  be  neglected, 
some  Fe  atoms  in  (111)  are  slightly  displaced  in  either 
direction  by  contraction  or  expansion;  one  lattice 
transforms  into  the  other.  The  change  of  position 
of  the  O  atoms  is  as  follows  :  (a)  Fe  ^  FeO  : 

in  oxidation,  O  atoms  enter  the  widest  lattice  of  Fc 
atoms  forming  a  face- centred  cubic  lattice ;  in 
reduction  they  emerge  from  the  crystal  lattice. 
(&)  FeO  Fe304  :  no  change  occurs,  (c)  Fe304 
7*  Fe203  :  if  rotation  be  neglected,  change  takes 
place  by  subtraction  or  addition  of  some  of  the  O 
atoms  in  plane  (111)  and  displacement  of  these  atoms 
in  the  same  plane.  C.  M.  A. 

Spontaneous  evolution  of  the  magnetic  pro¬ 
perties  of  ferric  hydroxide.  R.  Cheva  lexer  and 

GO  (A.,  I  ) 


(Mlle.)  S.  Mathieu  (Compt.  rend.,  1938,  206,  1955— 
1958). — The  spontaneous  transition  of  moist  Fe(OH)3 
to  either  cc-Fe203  or  to  geethite  (a-Fe203,H20)  has 
been  studied  by  magnetic  measurements  at  various 
times  after  pptn.  and  with  variations  in  [Fe***]  and 
[OH'].  For  the  first  2  hr.  the  susceptibility  increases 
regularly;  thereafter  a  more  rapid  increase  with  time 
takes  place  until  a  max.  val.  is  obtained  at  about 
20 — 30  hr. ;  a  decrease  then  occurs.  The  total 
susceptibility  (x)  is  the  sum  of  the  initial  /o  and  a 
time  variable  yv  Variation  of  [Fe***]  or  [OH']  has 
little  effect  on  xo*  however,  is  considerably 

influenced  by  [OH']  but  uninfluenced  by  [Fe***].  A 
relationship  between  the  magnetic  properties  of  moist 
and  dry  Fe(OH)3  of  equal  age  and  at  identical  [OH'] 
has  been  found.  W.  R.  A. 

Amorphous  and  crystallised  oxide-hydrates 
and  oxides.  XLIV.  Transformation  of  ront- 
gen ©graphically  amorphous  ferric  hydroxide 
into  y-Fe203.  A.  Krause  and  S.  Gawrycii  (Z. 
anorg.  Chem.,  1938,  238,  406 — 112).— The  ferro¬ 
magnetic  “  polvorthohydroxide  ”  (I)  (A.,  1937,  I, 
196)  which  results  when  ordinary  amorphous  Fe(OH)3 
is  treated  with  boiling  N-NaOH  is  transformed  into 
y-Fe203  by  heating  under  H20  at  150°  in  an  autoclave. 
On  longer  heating  a-Fe203  results.  It  is  suggested 
that  (I)  is  the  amorphous  member  of  the  y-scries. 

F.  J.  G. 

Interaction  of  ferrous  hydroxide  and  metallic 
hydroxides  in  ammoniacal  solution.  V.  Rodt 
(Angew.  Chem.,  1938,  51,  526 — 528). — With  FeO  in 
excess,  Ag20,  Cu20,  and  PbO  form  hydrated  Fe304 
and,  respectively,  Ag,  Cu,  and  Pb.  With  the  metallic 
oxide  in  excess,  hydrated  Fe203  and  Ag,  Cu,  or  Pb 
are  formed.  C.  R.  H. 

Action  of  hydrogen  on  iron  and  chromium 
carbides.  L.  Jacqu£  (Compt.  rend.,  1938,  206, 
1900 — 1902). — Slight  decomp,  of  Fe3C  by  H2  at  atm. 
pressure  occurs  in  20  hr.  at  600 At  500 — 550° 
and  50  kg.  per  sq.  cm.  pressure  considerable  dccomp. 
occurs  in  50  hr.,  and  at  550°  and  100  kg.  per  sq.  cm. 
the  residue  contains  only  traces  of  C  after  this  period. 
Cr3C2  and  Cr7C3  (or  Cr5C2)  are  unchanged  by  similar 
treatment.  A.  J.  E.  W. 

Corrosion  of  iron  and  steel. — See  B.,  1938,  920, 
921. 


Niri  salts  of  acyloinoximes  and  oximino- 
ketones. — See  A.,  1938,  II,  367. 

Accuracy  and  reproducibility  of  spectro- 
analytical  determinations.  R.  Breckpot  (Natuur- 
wetensch.  Tijds.,  1938,  20,  86 — 90). — The  various 
factors  affecting  the  accuracy  and  reproducibility 
of  spectra  used  for  analytical  purposes  are  discussed. 

S.  C. 


Effect  of  the  background  on  intensity  deter¬ 
minations  in  spectral  analysis.  C.  Weyn 
(Natuurwetensch.  Tijds.,  1938,  20,  90 — 91). — For 
a  given  type  of  photographic  plate,  the  difference  in 
blackening  between  a  spectral  line  and  the  background 
is  const.  S.  C. 


Riptographic  analysis.  I.  C.  Toffoli  (Gaz- 
zetta,  1938,  68,  277 — 287). — The  term  “  riptographic 
analysis  ”  is  proposed  as  a  general  name  for  methods  of 
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analysis  in  which  small  portions  of  a  reagent*  capable 
of  pptg.  one  or  more  mol.  or  ionic  species  from  a 
solution  are  added  gradually  to  the  solution.  After 
each  addition  of  the  reagent  the  sample  is  shaken  and 
some  suitable  physical  or  chemical  property  of  the 
clear  solution  is  measured.  The  vals.  of  this  property 
are  plotted  as  ordinates  against  the  amounts  of  the 
reagent  added.  The  resulting  graphs  are  then  used 
in  the  analysis  of  the  original  solution.  Preliminary 
results  and  advantages  of  the  method  are  described. 

0.  J.  W. 

Mixed  indicator  to  replace  methyl-orange. 

K.  Hoppner  (Deut.  Zuckerind.,  1936,  41,  361— 

362;  Chem.  Zentr.,  1936,  ii,  1765). — The  indicator 
contains  4  parts  of  a  0*2%  EtOH  solution  of  bromo- 
cresol-green  and  1  part  of  a  similar  solution  of  dimethyl- 
yellow,  and  can  be  used  in  the  titration  of  alkali 
carbonates  and  H  carbonates,  as  well  as  for  the 
determination  of  the  soda  no.  of  boiler  feed  H20. 
The  colour  change  is  blue  (alkaline)  to  green  to  yellow 
(acid) ;  the  change  green  ->  yellow  is  sharp  at  pK 
4-2— 4*7.  L.  S.  T. 

Quininic  acid  as  a  fluorescence  indicator. 

L.  SzebeliJsdy  and  J.  J6nas  (Z.  anal.  Chem.,  1938, 

113,  266 — 275). — The  fluorescent  properties  of  quinine 
which  has  been  oxidised  by  aq.  Br  are  identical  with 
those  of  quininic  acid.  In  ultra-violet  light,  alkaline 
solutions  show  a  blue  and  acid  solutions  a  yellow 
fluorescence.  The  interval  of  the  colour  change 
occurs  at  pa  4-0 — 5*0.  Quininic  acid  can  be  used  as 
an  indicator  with  strong  acids  and  with  strong  or 
weak  bases,  and  is  applicable  in  the  case  of  highly- 
coloured  solutions.  E.  S.  H. 

Determination  of  moisture.  C.  W.  Griffiths 
(Ind.  Eng.  Chem.  [Anal.],  1938,  10,  394). — The 
apparatus  described  helps  in  reading  the  vol.  of  the 
aq.  distillate  and  eliminates  errors  due  to  parallax 
in  the  Dean-Stark  method.  L.  S.  T. 

Colorimetric  standards  for  the  o-tolidine 
method  for  determining  chlorine  in  water. — 

See  B.,  1938,  389. 

Role  of  osmium  tetroxide  in  the  activation 
of  chlorate.  H.  Vogels  (Cong.  Chim.  ind.  Bruxelles, 
1935,  15,  II,  1062—1067;  Chem.  Zentr.,  1936,  ii, 
1392),— C103'  can  be  determined  volu metrically  or 
electrometrically  by  reaction  with  Na3As03  in  presence 
of  excess  of  H2S04  with  ,0s04  as  catalyst.  The  redox 
system  C103'-0s04  hak v  been  investigated  electro¬ 
metrically  with  special  reference  to  the  effect  ■  of  pn 
and  [Cl']..  With  OTn  solutions  of  C103r  acidified  to 
N  with  H2S04  or  IIC104,  containing  3  drops  of  2*5% 
Os04  solution,  and  titrated  with  lN-acid  solutions  of 
0*1n-As2O3,  a  p.d.  of  770  mv.  at  2°  and  220  mv,at  52° 
is  obtained.  For  the  volumetric  method  As203 
solution  in  excess  is  added  slowly  to  the  mixture  of 
C105V  0a04,  and  acid,  and  after  neutralisation  with 
NaHC03,  the  excess  of  As203  is  titrated  xrith  I.  The 
two  methods  agree  to  approx.  0*1%.  *  C103'  can  be 
determined  in  presence  of  C104'.  0s03(C103)2  is 

assumed  to  be  formed  as  an  intermediate  product  in 
the  above  method.  \  :  .  L.  S.  T. 

Determination  of  small  amounts  of  bromide 
and  iodide  in  presence  of  chloride.  S.  Sacco ni 


(Annali  Chim.  Appl.,  1938,  28,  223— 227).— Br'  is 
oxidised  by  KMn04-H2S04  and  the  liberated  Br 
distilled  into  aq.  KI  which  is  finally  titrated  with 
OTn-  or  0*0lN*Na2S2O3.  When  I'  is  present,  it  is 
removed  (for  subsequent  determination)  by  treat¬ 
ment  with  HN02  and  extraction  with  CHC13,  excess 
of  HN02  being  decomposed  by  CO(NH2)2  before 
determining  Br'.  F.  O.  H. 

Determination  of  bromine  in  salt  solutions. 
M.  J.  Schapiro  (Hydro-Chem.  Mat.,  1938,  10,  277 — 
286).— The  reactions  KMn04  +  2KBr  +  2HCN  + 
2H3P04  =  2BrCN  +  K3P04  +  MnP04  +  4H20  and 
BrCN  +  2KI  =  21  +  KBr  +  KCN  are  used. 

J.  J.  B. 

Determination  of  iodides  in  complex  mixtures. 
J.  B.  Fullerton,  W.  J.  Watkins,  and  C.  L.  Graham 
(J.  Amer.  Pharm.  Assoc.,  1938,  27,  417 — 419). — The 
prep,  (equiv.  to  5  grains  of  KI)  in  50  c.c.  of  dil.  H3P04 
is  treated  with  H202  and  the  liberated  I  extracted 
with  CHC13.  The  CHC13  extract  is  treated  with  4  g. 
of  KI  in  25  c.c.  of  H20  and  titrated  with  0*lN-Na2S2O3, 
using  starch  as  indicator.  The  application  of  the 
method  to  pharmaceutical  preps,  (including  I  oint¬ 
ment,  U.S.P.)  is  described.  F.  0.  H. 

Determination  of  fluorine  spray  residue  on 
tomatoes. — See  B.,  1938,  973. 

Analysis  of  fluorine  products. — See  B.,  1938, 
904. 

Preparation  and  application  of  chromous 
solutions  for  the  absorption  of  oxygen  in  volu¬ 
metric  gas  analysis.  J.  R.  Branham  (J.  Res. 
Nat.  Bur.  Stand.,  1938,  21,  45 — 61). — Although  the 
reaction  between  acidified  or  non-acidified  solutions  of 
CrCl2  or  CrS04  and  02  is  complete,  the  former  salt  is 
recommended.  Acidified  solutions  of  CrS04  liberate 
H2S  which  reacts  with  Hg  in  the  apparatus,  whilst 
the  error  due  to  the  liberation  of  H2  from  acidified 
solutions  of  CrClo  is  of  the  same  order  of  magnitude  as 
that  due  to  the  liberation  of  C02  from  alkaline  solutions 
of  pyrogallol  (I).  A  comparison  of  acidified  CrCl2  and 
alkaline  (I)  as  reagents  for  gas  absorption  suggests 
that  any  advantage  of  one  over  the  other  is  too  small 
to  warrant  an  experimenter  changing  from  that  re¬ 
agent  with  which  he  is  familiar.  C.  R.  H. 

[Rapid]  determination  of  sulphur  in  steels. — 

See  B.,  1938,  920. 

.  Determination  of  sulphur  in  oil. — See  B.*  1938, 

872.  .  ..  ..  .  ' 

Determination  of  sulphur  in  coal  and  coke. — 
See  B.,  1938,  865. 

Determination  of  hydrogen  sulphide  and 
hydrogen  cyanide  in  gases. — See  B.,  1938,  S6S. 

Simplified  colorimetric  determination  of  sul¬ 
phur  dioxide  in  air.  S.  M.  Tschumaxov  and 
M,  B.  Axelrod  (J.  Appl.  Chem.  Russ.,  1938,  11, 
720).- — The  air  is  passed  through  a  Fem  solution 
containing  K3Fe(CN)6,  and  the  [S02]  is  derived  from 
the  intensitv  of  the  resulting  blue  or  green  coloration. 

R.T. 

Determination  of  free  sulphuric  acid  in  pres¬ 
ence  of  salts  of  iron.  N.  D.  Podobed  (J.  Appl. 
Chem.  Russ.,  1938,  11,  701— 703).— The  solution  is 
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titrated  with  NaOH,  taking  the  appearance  of  turbidity 
as' the  end-point.  ‘  R.  T. 

Determination  of  sulphuric  acid  and  sulphur 
dioxide  in  flue  gases. — See  B.,  1938,  903. 

Accuracy  of  determination  of  tie  concentration 
of  solutions  of  thiosulphate  in  aqueous  organic 
solvents.  L.  Filipczyk  (Rocz.  Chem.,  1938,  18, 
139 — 144). — The  vol.  of  standard  I  solution  used  for 
titration  of  solutions  of  Na2S203  in  aq.  org.  solvents 
(COMe2,  MeOH,  glycerol)  rises  with  increasing  concn. 
of  org.  solvent.  An  empirical  correction,  determined 
by  titrating  Na2S203  solutions  of  known  concn.,  in 
presence  of  the  same  concns.  of  org.  solvent  as  in  the 
unknown,  should  be  applied.  R.  T. 

Transposition  of  silver  thiocyanate  by  sodium 
chloride.  H.  R.  Curtman  and  W.  Primak  (Ind. 
Eng.  Chem.  [Anal.],  1938,  10,  323— 324).— Optimum 
conditions  for  the  transposition  of  AgCNS  by  M-NaCl 
are  the  addition  of  60  ml.  of  M-NaCl  per  0-1  g.  of 
CNS  as  AgCNS,  and  boiling  the  mixture  for  <5  min. 
Approx.  95%  of  the  thiocyanate  is  converted  into 
chloride.  L.  S.  T. 

[Determination  of]  selenium.  A.  L.  Curl 
and  R.  A.  Osborn  (J.  Assoc.  Off.  Agric.  Chem.,  1938, 
21,  228—235;  cf.  A.,  1937,  I,  424). — A  procedure  for 
digestion  with  HN03-H2S04-Hg0  is  described.  The 
volumetric  determination  with  Na2S203  and  starch 
indicator  is  best  carried  out  by  adding  excess  of 
Na2S203,  titrating  to  a  slight  excess  with  I,  and 
finally  titrating  with  Na2S203.  The  method  is 
satisfactory  with  <5gg.  Se.  E.  C.  S. 

Reduction  of  selenious  acid  by  thiocyanic  acid. 
W.  T.  Hall  (Ind.  Eng.  Chem.  [Anal.],  1938,  10, 
395—390).— When  KCNS  is  added  to  boiling  6n-HC1 
the  HCNS  formed  is  promptly  decomposed,  and  the 
chief  products  arc  NH4\  H2S,  and  C02;  no  HCN 
could  be  detected.  In  agreement  with  Ljung  (A., 
1937,  I,  475)  the  reaction  between  HCNS  and  H2Se03 
varies  at  different  [HC1]  and  temp.  At  the  b.p., 
Se  is  soon  pptd.  The  reaction  detects  very  small 
amounts  of  Se,  but  is  not  recommended  for  quant, 
work.  The  scheme  2H2Se03 '+  HCNS  ->  2Se  + 
C02*  +  S04"  -f  H*  4-  NH4*  indicates  the  reaction 
that  occurs,  but  this  seldom  takes  place  in  accordance 
with  a  single  definite  equation.  Previous  conclusions 
concerning  the  reaction  are  discussed.  L.  S.  T. 

Iodometric„  micro-determination  of  selenate 
in  presence  of  selenite.  H.  A.  Pagel  and  J.  C. 
Miers  (Ind.  Eng,  Chem.  [Anal.],  1938f  .10,;334— 
335)._ The  Gooch-Evans  procedure  is  unsatisfactory. 
for  mixtures  containing  a  few  mg.  of  Se04"  in  presence 
of  approx.  0*1  g.  of  SeCk".  In  the  modified  method 
described  the  Se04",  solution  is  made  5 — 6x  with 
respect  to  HCl  and  heated  at  the  b.p.  while  a  current 
of  C02  passed  through  the  solution  leads  the  evolved 
gases  through  a  reflux  condenser  into  aq.  KI.  The 
liberated  I  is  titrated  with  O-Ol^OOOox-Na^SoOg. 
With  [HC1]  <  7n  positive  errors  due  to  the  volatilis¬ 
ation  of  SeCl4  occur,  Comparatively  large  amounts 
of  Na2S04  are  without  effect..  .  L.  S.  T. 

Displacement  of  nitrogen  from  and  its  dissolu¬ 
tion  in  certain  reagents  during  volumetric  gas 


analysis.  J.  R.  Branham  and  M.  Sucker  (J. 
Res.  Nat.  Bur.  Stand.,  1938,  21,  63— 77). — Errors 
caused  by  dissolution  and  displacement  of  those 
components  of  a  gas  mixture  which  are  inert  towards 
the  absorbent,  At  have  been  investigated.  The 
magnitude  of  the  error  is  approx,  oc  the  solubility  of 
the  inert  gas  in  A,  but  depends  also  on  the  rate  of 
absorption,  the  composition  of  A,  the  composition  of 
the  gas  mixture,  the  form  of  the  apparatus,  and  the 
procedure.  A  Lin.  layer  of  oil  on  A  docs  not 
appreciably  affect  the  passage  of  02  or  N2  through  the 
open  surface  of  A.  C.  R.  H. 

Determination  of  the  gases  in  steel.— See  B., 
1938,920. 

Use  of  cerium  chloride  for  precipitating  small 
amounts  of  phosphorus. — See  A.,  1938,  III,  774. 

Determination  of  organic  and  mineral  phos¬ 
phorus  in  natural  waters.  S.  Y.  Bruevitsch 
and  A.  A.  Kostromina  (J.  Appl.  Chem.  Russ.,  1938, 
11,  682— 690).— 25  ml.  of  H20  and  2  ml.  of  H2S04  are 
subjected  to  Kjeldahl  combustion,  and  total  P  is 
determined  colorimetrically.  H20-sol.  and  -insol.  P, 
and  org.  and  inorg.  P  are  determined  by  the  methods 
of  Kalle  (A.,  1936,  1478).  R.  T. 

Determination  of  phosphoric  acid  in  the  selen¬ 
ium  catalytic  decomposition. — See  B.,  1938,  965. 

Analysis  of  phosphate  rock. — See  B.,  1938,  904. 

Determination  of  small  amounts  of  phosphate 
by  use  of  hydroxy  quinoline.— See  A.,  1938,  HI, 
774. 

,  .  •  r '  ~  i 

[Determination  of]  arsenic.  C\  C.  Cassil  (J. 
Assoc.  Off.  Agric.  Chem.,  1938,  21,  198 — 203;  cf.  A., 
1937,  II,  358).— Widely  different  results  were  obtained 
when  HC104,  H2S04-HN03,  and  dry  methods  of 
ashing  were  employed.  The  first  appears  to  be  the 
most  effective.  In  the  Gutzeit  method  considerable 
variation  was  found  in  the  Hg  content  of  strips 
impregnated  with  HgBr2,  introducing  another  source 
of  error  into  this  method.  A  procedure  is  outlined  for 
carrying  out  the  I  titration  of  AsH3,  satisfactory 
results  being  reported.  A  new  rapid  procedure  for 
Zinzadze’s  Mo-bluo  method,  which  gives  a  depth  of 
colour  oc  the  As  present,  is  described.  E.  C.  S. 

Argentometric  <  determination  of  arsenic.  I. 

Sarudi  (Z.  anal.  Chem.,  1938,-  113,  248 — 251). — 
AsQ/"  can  be  determined  by  pptn,  with  AgN03, 
drying  the  ppt.  at  170 — 180°,  and  weighing  as  AgjAsO*. 
Special  directions  are  given  for  samples  containing  C V. 

E.  S.  H.  ; 

Cerate  oxidimetry.  Evaluation  of  solutions 
using  sodium  oxalate,  arsenious  acid,  and  iron 
as  standards  of  reference,  and  ferroin  and  nitro- 
ferroin  as  indicators.  G.  F.  Smith  and  GV  A. 
Getz  (Ind.  Eng.  Chem.  [Anal.],  1938, 10, 304—306)- — 
The  potentiometric  titration  of  C204"  and  As03" 
with  *4  perchloratocerate  99  solutions  (cf.  A.,  1938,  I, 
325)  in  aq.  HC104  shows  potential  breaks  of  650  and 
600  mv.,  respectively.  Nitro ferroin  (nitro-o-phen- 
anthroline  Fe"  ion)  (I)  has  a  colour  transition  at  the 
half- wajr  interval  (1*25  v.)  of  both  potentiometric 
breaks.  In  the  standardisation  of  “'sulpha tocerate” 
solution  excess  is  added  to  a  weighed  quantity  of 
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Na2C204  in  n-H2S04,  the  solution  is  heated  at  50°  for 
5  min.,  cooled,  and  titrated  with  FeS04  using  ferroin 
as  indicator.  In  the  direct  titration  of  As03"'  in 
2n*HC104  with  perchloratocerate  solutions,  osmic 
acid  is  used  as  eatatyst  and  (I)  as  indicator ;  the 
method  is  preferable  to  that  using  sulphatocerate  as 
oxidant  in  H2S04  solution.  Na2C204,  H3As03,  and 
standard  FeS04  solution  (standardised  indirectly 
against  oxalate)  give  concordant  results  in  evaluating 
pcrchlorato-  or  nitra to- cerate  solutions.  NH4  or  K 
liexanitratocerate  or  electrolytically-oxidised  cerate 
solutions  are  satisfactory  for  the  prep,  of  the  oxidising 
solutions.  L.  S.  T. 

Determination  of  arsenic  and  copper  [in 
insecticides]. — See  B,,  1938,  961. 

Detection  of  small  amounts  of  arsenic.  De¬ 
termination  of  arsenic  in  wine. — See  B.,  1938, 
965. 

Chemical  determination  of  quartz  (free  silica) 
in  dusts.  E.  Kaplan  and  W.  T.  Fales  (Ind. 
Eng.  Chem.  [Anal.],  1938,  10,  388). — An  equation  is 
given  for  calculating  the  amount  of  quartz  originally 
present  when  the  method  of  Knopf  (U.S.  Publ.  Health 
Rep.,  1933,  48,  183)  or  Line  and  Aradine  (A.,  1937,  1, 
198)  is  used.  L.  S.  T. 

Drop-colorimetric  determination  of  silicic 
acid  in  limestone,  dolomite,  and  cement. — See 
B.,  1938,  904. 

Diphenylcarbazone  as  mercurimetric  indicator. 
Determination  of  thiocyanates  and  cyanides. 
J.  Trtilek  (Coll.  Czech.  Chem.  Comm.,  1938,  10, 
242 — 248). — Thiocyanates  and  cyanides  may  be 
titrated  with  Hg(N03)2  using  an  EtOH  solution  of 
diphenylcarbazone  as  indicator  in  presence  of  0-5—5 
c.c.  of  0*2n-HNO3.  The  formation  of  coloured 
metallic  thiocyanates  and  cyanides  precludes  its  use 
in  certain  cases.  K.  W.  P. 

Titration  of  the  combined  contents  of  potass¬ 
ium  and  sodium  in  potable  waters. — See  B., 
193S,  990. 

Spectrograph  ic  determination  of  small 
amounts  of  .silver,  arsenic,  bismuth,  copper, 
and  antimony  in  lead. — See  B.,  193S,  923. 

Determination  .  of  traces  of  silver  in  lead 
oxide. — See  B.,  1938,  904. 

Precipitation  of  calcium  in  the  presence  of 
ammonium  molybdate  and  iron.  R.  C.  Wiley 
and  A.  Yedinak  (Ind.  Eng.  Chem.  [Anal.],  193S,  10, 
322 — 323). — In  the  method  detailed  for  the  determin¬ 
ation  of  Ca  and  P04"'  in  the  same  nutritional  sample, 
the  P04"'  is  removed  and  determined  as  NH4  phospho- 
molvbdatc,  and  then  the  Ca  is  pptd.  as  oxalate  and 
determined  by  means  of  KMn04.  In  presence  of 
moderate  amounts  AcOH  and  (NH4)2C204,  NH4 
molybdate  does  not  interfere  with  the  quant,  pptn. 
of  the  Ca.  Moderate  amounts  of  Fe  are  also  without 
effect  on  the  results.  L.  S.  T. 

Electrode  of  the  third  kind  with  lead  oxalate 
and  the  electrometric  titration  of  calcium  in 
presence  of  chlorides.  E.  Denina  (Gazzetta, 
1938,  68,  295— 307).— The  Pb-PbC204~CaC204  elec¬ 


trode  is  very  satisfactory  for  the  potentiometric 
titration  of  Ca*'  in  presence  of  chlorides.  A  dil.  Pb 
amalgam  electrode  is  the  most  stable  and  gives  the 
greatest  sensitivity.  ,,  0.  J.  W.  , 

[Determination  of]  zinc.  R.  A.  Caughem, 
E.  B.  Holland,  and  W.  S.  Ritchie  (J.  Assoc.  05. 
Agric.  Chem.,  1938,  21,  204 — 207;  cf.  ibid;,  71). — 
A  procedure  giving  a  satisfacto^  separation  of  Zn 
from  other  metals,  using  diphenylthiocarbazone,  is 
described.  E.  C.  S. 

Gravimetric  determination  of  zinc  by  the  mer¬ 
curic  thiocyanate  method.  W.  C.  Vosburgh, 
G.  Cooper,  W.  J.  Clayton,  and  H.  Pfann  (Ind.  Eng. 
Chem.  [Anal.],  1938,  10,  393 — 394). — The  change  in 
wt.  of  a  ppt.  of  ZnHg(CNS)4  washed  with  0-OOIm- 
K2Hg(CNS)4  at  5— 10°  is  negligible ;  washing  at  20 — 
30°  results  in  appreciable  loss.  Pptn.  should  be 
effected  first  by  seeding  the  solution,  and  then  by 
addition  of  the  0-lM-reagent  at  a  rate  of  approx. 
2*5  ml.  per  min.  with  mechanical  stirring.  The 
0*lM-reagent  should  be  prepared  with  a  10 — 17% 
excess  of  CNS',  and  for  0-03  g.  of  Zn  in  100  ml.  up  to 
45  ml.  is  not  harmful.  The  ppt.  is  allowed  to  digest 
in  the  mother-liquor  at  room  temp,  for  <1  hr.  5  g. 
of  H2S04  or  2*5  g.  of  HN03  per  100  ml.  can  be  present, 
but  the  amounts  of  KC1  and  NH4  salts  permissible  are 
much  less.  For  amounts  of  Zn  up  to  0*05  g.,  the 
method  is  accurate  to  0-3%.  L.  S.  T. 

Colorimetric  micro -determination  of  zinc. 
W.  L.  Lott  (Ind.  Eng.  Chem.  [Anal.],  1938, 10,  335— 
33S). — A  procedure  for  the  determination  of  Zn 
(0*05  to  2  mg.)  in  soils  is  described.  The  Zn  is  separ¬ 
ated  from  interfering  elements  as  ZnS,  dissolved  in 
the  min.  amount  of  HC1,  and  then  pptd.  by  means  of 
5-nitroquinaldic  acid  (I)  in  a  solution  acidified  with 
AcOH.  Dissolution  of  the  ppt.  in  SnC^  +  HC1  gives 
an  orange- coloured  solution  suitable  for  photo-electric 
comparison.  The  intensity  of  the  colour  of  the  reduc¬ 
tion  product  is  independent  of  acid  concns.  >0-Sn 
and  of  [SnCl2]  between  0-075  and  0-40%  SnCl2,2H20, 
but  increases  with  a  rise  in  temp.  The  colour  is 
stable  for  <24  hr.  Pptn.  of  Zn  by  (I)  is  complete 
between  pH  2*5  and  8*0  after  digestion  (water-bath)  for 
30  min.  NH4Cl  and  NaCl  in  concns.  >0*7n  inhibit 
complete  pptn.  Adsorption  of  excess  of  (I)  is  neglig¬ 
ible.  Ag,  Pb,  Hg,  Cu,  Fe,  Mn,  Co,  and  Ni  are  pptd. 
by  (I)  from  slightly  acid  solutions  and  must  be  absent. 

L.  S.  T. 

Quantitative  separation  of  metals  by  hydrogen 
sulphide.  I.  Separation  of  zinc  from  nickel, 
n.  Separation  of  zinc  from  cobalt.  Mech¬ 
anism  of  precipitation  of  nickel  and  cobalt 
■  sulphides.  H.  Kat6  (Sci.  Rep.  Tohoku,  1938, 
26,  714—732,  733— 742).— I.  Zn  may  be  pptd.  com¬ 
pletely  with  H2S  if  the  final  pH  is  >1,  irrespective  of 
the  initial  pH.  NiS  is  completely  pptd.  if  the  initial 
pH  is  >3;  it  can  also  be  pptd.  if  the  initial  pH  is 
<2*5  by  heating  and  by  addition  of  an  inducer.  For 
the  separation  of  Zn  from  Ni,  the  Ph  of  the  solution 
must  be  2*4.  a  buffer  is  necessary  to  neutralise  the 
strong  acid  liberated  by  ZnS  pptn.,  and  precautions 
must  be  taken  to  prevent  induced  pptn.  of  NiS. 
Various  methods  of  separation  are  examined  and 
criticised,  and  p^  diagrams  of  various  acids  and 
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buffers  are  given.  The  results  are  compared  with 
those  obtained  by  Haring  and  Westfall  (A.,  1931,  325 ; 
see  also  A.,  1932,  1011 ;  1933,  478). 

II.  Pptn.  of  CoS  takes  place  at  pn  >2-7  and  is 
accelerated  by  heat  and  inducer  (CoS)  even  at  pn 
1’2 — 2*7.  Co  is  completely  pptd.  with  H2S  in  a  buffer 
solution  of  pn  3,  and  incomplete  pptn.  sometimes 
takes  place  in  an  unbuffered  solution  of  pR  4.  The 
pptn.  of  CoS  may  be  normal  or  induced.  The  latter 
consists  of  the  pptn..  of  unstable  modifications  at  pH 
<3*1  and  2*7,  respectively.  These  are  subsequently 
stabilised.  The  velocity  of  induced  pptn.  decreases 
with  the  pH,  becoming  zero  at  pH  1*3 — 1*2.  The 
separation  of  Zn  from  Co  is  similar  to  that  of  Zn  from 
Ni,  the  “  separation  pn  99  in  this  case  being  2*3. 

C.  M.  A. 

Importance  of  hydrogen-ion  concentration 
for  the  determination  and  separation  of  metals 
by  anthranilic  acid.  H.  Got6  (Sci.  Rep.  T6hoku, 
1938,  26,  677 — 686). — The  ranges  of  pH  for  complete 
pptn.  are:  Zn,  4*72 — 3*76;  Cd,  5*32 — 4*25;  Ni, 
4*51—3*64;  Co,  4*41— 3*36;  Cu,  2*79—1*40;  Mn, 
5*15 — 4*10.  Pptn.  curves  show  the  feasibility  of 
determination  and  separation  of  metals  by  this 
method.  C.  M.  A. 

Elimination  of  errors  of  potentiometric  titra¬ 
tion.  II.  A.  B.  Schachkeldian  (J.  Appl.  Chein. 
Russ.,  1938,  11,  691 — 696). — The  amount  x  of  an  ion 
is  given  by  x  =  a(x  +  c)  jA ,  where  a  is  the  result  of 
electro-titration  of  the  solution,  and  A  that  of  titration 
of  the  same  solution  +  a  known  amount  c  of  the  same 
ion.  The  method  is  verified  in  the  case  of  titration  of 
Cd’*  with  standard  K4Fe(CN)6;  the  results  are  inde¬ 
pendent  of  the  [Cd],  of  the  solubility  product  of  the 
ppt.,  and  of  other  factors.  R.  T. 

Application  of  selective  reactions  to  the  de¬ 
tection  of  poisonous  metals.  E.  Ivanoff  (J. 
Pharm.  Belg.,  1936,  18,  59 — 62,  79 — 82;  Chem. 
Zentr.,  1936,  ii,  1397—1398). — A  scheme  for  the 
preliminary  separation  of  these  metals  into  groups 
and  confirmation  mainly  by  means  of  the  org.  reagents 
now  in  use  for  drop  reactions  is  given.  L.  S.  T. 

Y-Ray  image  method  of  chemical  analysis. 
L  von  HAmos  (Amer.  Min.,  1938,  23,  215 — 226;  cf. 
A.,  1934,  383,  980).— The  general  features  of  this 
method  are  described.  Image  spectra  for  bornite, 
eobaltite,  chromite,  franklinite,  ores  containing  Ee 
and  Zn,  and  Mn  and  Fe,  and  two  alloys  (Co  +  Ni  and 
Cu  +  Ni  .  +  Zn)  are  reproduced.  L,  S.  T. 

Micro-determination  of  lead  by  means  of 
electrolysis  and  dithizone.  H.  MuXler  (Z.  anal. 
Chem.,  1938,  113,  161 — 182). — The  dithizone  method 
for  determining  Pb  has  been  critically  investigated. 
Examination  of  various  factors  such  as  sensitiveness  of 
the  reagent  towards  oxidising  agents,  and  the  action 
of  light,  the  difficulty  of  complete  extraction  of  the  Pb, 
the  effect  of  Ph>  possible  losses  in  washing  with  aq. 
NH«  and  aq.  KCN,  and  the  marked  interferences  due 
to  the  presence  of  cations  such  as  Bi,  Zn,  Sn,  and  Tl, 
reveals  the  possibility  of  introducing  serious  errors 
into  the  determination.  A  procedure  designed  to 
avoid  these  errors  as  far  as  possible  is  described  for  the 
determination  of  Pb  in  absence  of  Bi,  Sn,  Tl,  and  large 


amounts  of  Zn.  Data  showing  the  effect  of  acid 
concn.,  stirring,  N  oxides,  etc.  on  the  electrolytic 
method  (A.,  1935,  720)  are  also  recorded  and  discussed. 
CF  and  P04"'  must  be  absent,  but,  except  in  the  case 
of  large  amounts  of  Bi,  interference  by  cations  is  not 
serious.  Details  of  a  suitable  procedure  are  given. 
When  the  colorimetric  comparison  using  “  tetrabase  ” 
is  supplemented  by  an  iodometric  titration  the 
electrolytic  method  extends  from  5  to  5000  \xg.  Pb. 
The  relative  merits  of  the  two  methods  are  compared, 
and  for  the  determination  of  Pb  in  biological  material, 
at  least,  the  electrolytic  method  is  preferred. 

L.  S.  T. 

Electrographic  determination  of  lead  in  lead- 
tin  alloys. — See  B.,  1938,  924. 


Simple  gravimetric  determination  of  copper. 
P.  Hersch  (Analyst,  1938,  63,  486—487). — Fehling’s 
solution  in  contact  with  Ag,  Ag  solder,  silvered  glass, 
Ni,  Pt,  etc.  reacts  with  CH20  to  give  a  deposit  of  Cu 
which  adheres  to  the  catalyst  and  also  maintains  the 
catalytic  activity.  The  neutral  Cu  solution  is  treated 
with  K  Na  tartrate,  NaOH,  and  CH20  in  a  Pt  dish  and 
the  Cu  is  deposited  gradual!}',  the  H2  evolved  simul¬ 
taneously  acting  as  a  stirrer.  When  quite  colourless 
the  solution  is  merely  poured  out.  The  average  error 
was  —0*1%.  T.  H.  C. 

[Determination  of]  mercury.  W.  0.  Winkler 
(J.  Assoc.  Off.  Agric.  Chem.,  1938,  21,  220—228).— 
Procedures  are  described  for  concn.  of  Hg  in  HN03 
extracts  by  pptn.  with  Zn,  for  rapid  isolation  of  the 
Hg,  and  for  its  determination  with  diphenylthio- 
carbazone.  Preliminary  work  on  a  photometric 
method  is  reported.  E.  C.  S. 

[Macro-,  semi-micro-,  and  micro- determin¬ 
ation  of  mercury  in  inorganic  and  organic 
compounds  and  pharmaceutical  preparations. 
W.  H.  Rauscher  (Ind.  Eng.  Chem.  [Anal.],  1938,  10, 
331 — 333). — For  salts,  oxides,  mercurochrome,  and 
pharmaceuticals  containing  such  compounds  the  solid 
sample  is  heated  with  NHYtCH^’OH  (I)  for  5  min., 
thereby  forming  metallic  Hg  which  is  either  collected 
and  weighed  on  a  Pregl  halogen  tube  or  is  dissolved  in 
HN03  and  titrated  with  0*02— 0*05n-CNS'  solution. 
Compounds  which  do  not  readily  respond  to  this 
method  of  attack  can  be  treated  with  (I),  dioxan,  and 
Na  (cf.  A.,  1937,  II,  358).  Substitution  of 

NH(C2H4*OH)2  for  (I)  in  the  first  method  and  refluxing 
for  30  min.  gives  a  quant,  reduction  of  certain  org. 
Hg  types.  Halogens  can  be  determined ;  simul¬ 
taneously  and  the  methods  can  be  used  for  detection 
of  Hg.  L.  S.  T. 


i 

Electrometric  determination  of  rare  earths 
as  oxalate.  J.  A.  Atanasiu  (Z.  anal.  Chem., 
1938,  113,  276— 279).— CeCl3,  Ce(N03)3,  LaCl3,  or 
La(N03)3  in  50%  Et0H-H20  at  70°  can  be  titrated 
with  Ky  Na,  or  NH4  oxalate.  Th(N03)4  can  be 
titrated  under  the  same  conditions  in  H20.  In 
mixtures  of  the  above  salts,  only  the  sum  of  the 
elements  can  be  determined  by  the  procedure  de¬ 
scribed,  E.  S.  H. 


Preparation  of  ammonium  aurintricarhoxyl- 
ate.  J.  A.  Scherrer  and  W.  H.  Smith  (J.  Res, 
Nat,  Bur.  Stand.,  1938,  21,  113 — 115). — The  following 
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method  gives  a  product  suitable  for  the  colorimetric 
determination  of  Al.  To  44  ml.  of  H2S04  (d  1-84)  are 
gradually  added  4  g.  of  NaN02,  and  the  solution  is 
cooled  to  10°.  12  g.  of  0-OH*CfiH4*CO2H  are  then 

gradually  added  followed  by  3*5  ml.  of  a  37%  solution 
of  CH20>  the  solution  being  kept  at  5°.  The  mixture 
is  kept  in  ice  for  I  hr.  with -frequent  stirring,  and  is 
then  allowed  to  attain  room  temp,  over  a  period  of 
20  hr.  It  is  next  poured  into  2  1.  of  cold  distilled  H20, 
kept  for  1  hr.,  filtered,  and  the  Washed  ppt.  boiled  with 
dil.  HC1.  After  further  washing  and  boiling  with  HC1 
the  residue  is  dissolved  in  excess  of  aq.  NH3  and 
evaporated  to  dryness  on  a  steam- bath.  C.  R.  H. 

Rapid  test  for  distinguishing  the  different 
aluminium  alloys. — See  B.,  1038,  928. 

Detection  of  manganese  atoms  of  various 
valencies  in  minerals.  J.  Hoffmann  (Z.  anorg. 
Chem.,  1938,  238,  385 — 394). — The  applicability  of 
certain  reactions  of  Mn  to  the  determination  of  the 
valency  of  Mn  in  minerals  is  discussed.  F.  J.  G. 

Determination  of  manganese,  chromium,  and 
vanadium  in  presence  of  each  other. — See  B., 
1938,  919. 

Complete  removal  of  ferric  chloride  from 
solution  by  continuous  extraction  with  ether. 
S.  E.  Q.  Ashley  and.W.  M.  Murray,  jun.  (Ind.  Eng. 
Chem.  [Anal.],  1938,  10,  367 — 368). — A  solution  from 
a  10-g.  sample  of  Fe,  freed  from  insol.  material,  is 
converted  into  FeCl3,  evaporated  to  dryness,  trans¬ 
ferred  to  specially- constructed  apparatus  with  100  ml. 
of  8 — 9n-HC1,  and  boiled  with  200  ml.  of  Pr^20. 
The  condensate  is  returned  to  the  bottom  of  the  extrac¬ 
tion  tube  by  an  inserted  funnel,  whilst  droplets  make 
their  way  to  the  surface  of  the  FeCLj  solution,  and, 
saturated  with  FeCl3}  overflow  through  a  side-arm 
into  a  conical  flask.  Extraction  is  complete  in  16  hr. 
The  process  is  carried  out  in  darkness  or  in  dim  artificial 
light.  Economy  in  the  amount  of  Pr^O  is  effected. 

.  L.  S.  T., 

Use  of  thioglycollic  acid  in  quantitative 
analysis.  C.  Mayr  and  .  A.  Gebauer  (Z.  .  anal. 
Chem,,  .  1938,  113,  189 — 211). — The  formula 

g  . 

CH^<^q^q^>F e  for  the  yellow  ppt.  formed  in  a 

slightly  acid  solution  with  SH-CH2*C02H  (I)  and  Fe** 
is  confirmed  (of.  A.,  :  1932,  1235),  The  red  colour 
obtained  with  an  excess  of  alkali  is  due  to  the  complex 
Fe(S-CHt-C02Na)2  or  Fe(S-CH2-C02NH4)2.  The  stab¬ 
ility  of  these  H20-sol.  complexes  permits  a  quant, 
separation  of  Fe"  from  Al,  Ca,  Mg,  or  Ti.  In  all  the 
separations  given  Fe  is  first  reduced  by  means  of  S02 
and  then  kept  in  solution  as  the  complex  :  by  1  the 
addition  of  (I)  and  aq.  NIL*.  Al  is  pptd. 'as  Al$3k,nH2Q,: 
Ti  as  Ti02,nH20,  Ca  as  CaC204  followed  by  conver¬ 
sion  into  CaS04, ;  and  Mg  as  IMgNH4P04,6H20  or 
MgC03,(NH4)2C03,4H20  as  in  SchaffgotsclTs  method. 
The  complex  is  oxidised  by  treatment  with  H.>02, 
which  ppts.  the  Fe  as  hydroxide,  and  the  Fe  is  weiglied 
as  Fe203.  Owing  to  the  formation  of  similar  com¬ 
plexes,  separation  from  Ni,  Cr,  and  Zn  cannot  be 
effected.  "  Applications  to  the  analysis  of  calcite, 
magnesite,  and  Ti  minerals  are  described,  and,  for  the 
last-named,  data  showing  comparison  with  the  Schwarz 


von  Bergkampf  method  are  given  for  ilmenite  and 
rutile.  The  iodometric  and  acidimetric  methods  for 
the  determination  of  (I)  have  been  critically  examined. 
Exclusion  of  atm.  Oo  is  essential  for  accurate  results. 

■  L.  S.  T. 

Determination  of  ferric  oxide  and  sulphide- 
sulphur  in  basic  slags.— See  B.,  1938,  915. 

Detection  of  cobalt,  copper,  and  ferrous 
iron  with  2-nitroso-x-naphthol-4-sulphonic  acid. 
L.  A.  Sarver  (Ind.  Eng.  Chem.  [Anal.],  1938,  10, 
378;  Al,  1885,  545).— A  1%  aq.  solution  of  the;  dye, 
which  is  stable  in  H20  for  several  months,  gives  red, 
orange,  and  green  colours  with  Co",  Cu",  and  Fe", 
respectively.  In  cone,  solutions,  ppts.  are  formed. 
Optimum  pH  vals.  are  5  for  Fe",  and  7—8  for  Co". 
Fe'"  gives  a  weaker  colour  reaction,  but  this  can  be 
suppressed  by  the  [addition  of  F'.  High  [Ni"]  inter-, 
feres,  but  Co  can  be  detected  in  presence  of  1000  times 
as  much  Nil  Cr*"  and  other  common  ions  do  not 
interfere.  CN'  prohibits  the  reaction.  The  sensitiv¬ 
ity  of  the  reaction  is  <^1  in  2  X  107  and  approx. 
0*01  [xg.  of  Co",  Cu",  or  Fe"  can  be  detected  as  a 
“  spot  ”  test.  -  L.  S.  T. 

[Electrolytic]  determination  of  small  amounts 
of  nickel,  cobalt,  and  copper  in  ores. — See  B., 
1938,923.  • * 

Determination  of  nickel  in  alloy  steels .  Photo¬ 
metric  titrimeter. — Sec  B.,  1938,  919. 

Rapid  determination  of  chromium  in  complex 
steels.— See  B.,  1938,  919. 

Importance  of  hydrogen-ion  concentration 
for  the  determination  of  molybdenum  and  vanad¬ 
ium  by  the  oxine  method.  Solubility  of  oxine 
in  various  solvents.  H.  Got6  (Sci.  Rep.  Tdhoku, 
193S,  26,  418 — 428). — pH  ranges  for  complete  pptn. 
and  the  limits  beyond  which  pptn.  eeases  have  been 
ascertained  in  the  gravimetric  determination  of  Mo 
and  V  by  the  oxine  method.  Mo  was  completely  pptd. 
at  pH  3*3 — 7*6  and  not  at  all  at  pH  <0*7  or  >13*1. 
V  was  completely  pptd.  at  pH  2*7 — 6*1  and  not  at  all 
at  pH  <1*1  or  >7*3.  The  solubility  of  oxine  in  aq. 
EtOH  and  COMe2  solutions  of  .various  pu  was  also 
determined.  The  solubility  is  small  at  pn  5*5  to  5*8 
but  increases  rapidly  on  addition  of  EtOH  and 
COMe2.  C.  M.  A. 

Determination  of  molybdenum  in  ferrous 
alloys. — See  B.,  1938,  920. 

Oxidimetric  determination  of  tungstates.  F. 
Vlasak  (Coll.  Czech.  Chem.  Comm.,!  1938, 10,  278- — 
289).— HC1  solutions  of  Na2\Y04, ^obtained  from  aq. 
solution  by  rapid  addition  of  the  acid  to  prevent  form¬ 
ation  of  the  insol.  monohydrate,  are  reduced  quantit¬ 
atively  from  VY^1  to  \YUI  by  Pb  amalgam,  at  50°, 
in  an  inert  atm.  Appropriate  indicators  for  the 
subsequent  quant,  oxidation  with  DdN-CuS04, 
-KBr03,  or  -ELC^O?  have  been  found  by  potentio- 
metric  titration.  K^CrgCL  with  NHPh,  is  best. 

:  '  K.  W.  P. 

Spectral  analysis  of  tin.  R.  Breckpot  and  J. 
Eeckhout.  (Natuurwetensch..  Tijds.,  1938,  20,  <92— 
95). — The  optimum  conditions  for  the  spectral 
analysis  of  Sn  using  metal /metal  or  metal /graphite. 
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arc:  arc  length  2  mm.,  1*2  amp.,  exposure  after  25 
sec.,  time  and  slit  width  const.  Excellent  reproduci¬ 
bility  is  obtained  under  these  conditions.  S.  C. 

Bromometry.  II.  Determination  of  tin, 
phosphorous  acid,  and  thiosulphuric  acid.  T. 
Nakazono  (Sci.  Rep.  Tdhoku,  193.8,  26,  743—748; 
cf.  A.,  1938,  I,  211). — In  the  titration  of  SnCl2  with 
KBr03  the  [HC1]  should  be  about  0*4 — 06n.  H3P03 
can  be  determined  potentiometrically  with  Br  in 
presence  of  NaOAc  or  NaHC03.  In  the  titration  of 
S203"  a  sample  solution  should  be  added  to  a  standard 
solution  of  Br  and  NaOH ;  Na2S203  =  8Br.  The 
results  are  compared  with  those  obtained;  by  iodo- 
metry  and  by  the  indicator  method.  C.  M.  A. 

Spectral  analysis  of  niobium  and  tantalum. 
J.  Creffier  (Natuurwetensch.  Tijds.,  1938,  20,  63). — 
Optimum  conditions  (2  amp.,  65—70  V.,  30  sec. 
exposure  with  oxide  on  cathode)  are  described  for  the 
spectrophotographic  determination  of  Nb  and  Ta  to 
an  accuracy  of  1-5%  using  a  Hilger  FD  60  spectro¬ 
graph.  S.  C. 

Determination  of  niobium  and  tantalum  in 
stainless  steel.— See  B.,  1938,  920. 

Drop  reagent  for  detection  of  gold.  L.  Rossi 
(Quim.  e  Ind.,  1935,  12,  277 — 278;  Chem.  Zentr., 
1936,  ii,  513).— A  reagent  consisting  of  5  c.c.  of  1% 
narcotine  in  cone.  H2S04  +  5  c.c.  of  10%  SnCl2  +  5  c.c. 
of  10%  FcS04  gives  a  very  sensitive  blue  to  reddish- 
violet  spot  on  filter- paper  with  solutions  containing 
Au.  Pt""  gives  a  yellow  spot  and  MoO"  gives  a  blue 
colour  which  is  destroyed  by  H202.  H.  J.  E. 

.  Colorimetric  determination  of  gold  in  dilute 
solutions,  using  a-naphthylamine  hydrochloride. 
I.  A.  Paulsen  and  S.  M.  Pevzner  (J.  Appl.  Chem. 
Russ.,  1938,  11,  697— 700).— r  ml.  of  0-1%  a- 
C10H7*NH2,HC1  is  added  to  1  ml.  of  the  solution, 
containing  .<  1  ^g.  of  Au,  H20  is  added  to  10  ml.,  and 
the  coloration  is  compared  with  that  given  by  standard 
Au  solution.  Pd  interferes,  but  not  Fe,  Cu,  Pb,  or  Zn. 

R.  T. 

Micro-titration  of  platinum  in  presence  of 
other  platinum  metals.  W.  B.  Pollard  (Bull. 
Inst.  Min.  Met.,  1938,  No.  406,  11  pp.).— Substitution 
of  bromides  for  chlorides  in  the  method  described 
previously  (B.,  1938,  389,  799)  eliminates  the  inter¬ 
ference  due  to  Pd,  which  is  pptd.  as  metal  by  the 
SnBr2.  The  effects  on  the  method  of  the  small 
amounts  of  base  metals  that  may  be  present  in  the 
cupellation  beads  are  recorded.  The  procedure  for 
determining  Pt  from  these  beads  when  all  the  Pt 
metals  and  Au  are  present  is  detailed.  A  solution  in 
C6H6  of  the  compound  containing  Br,  Pt,  and  diethyl- 
dithiocarbamate  changes  in  colour  from  orange  to 
olive-green  in  direct  sunlight  and /to  orange  again  in 
diffused  light ;  I  this  provides  a  characteristic  reaction 
for  Pt.  A  test  for  Rh  with  SnBr2  in  HBr  solution  is 
also  described;  .  L.  S.  T. 

Gravimetric  determination  of  palladium. 
(Miss)  R.  Schontal  (J.C.S*,  1938,  1099— 1100). -v-To 
the  cold  Pd  solution,  OTn  with  respect  to  HC1,  i3 
added  an  excess  of  a  solution  of  p-NH2*C6H4*COMe 
(1  g.  in  100  c.c.  of  H20  containing  2  c.c.  of  cone.  HC1). 
After  shaking,  the  yellow  ppt,  of 


(NH2,C6H4*COMe)2,PdCl2  is  collected,  washed  with 
cold  H20,  and  either  dried  at  80°  to  const,  wt.  or 
ignited  to  Pd.  If  present,  Ce  must  be  removed,  and 
considerable  dilution  is  necessary  in  presence  of  Pt. 

C.  R.  H. 

11  Long  burner  M  adapter  for  Bunsen  burners. 
A.  Knoll  and  J.  Schukal  (Ind.  Eng.  Chem.  [Anal.], 
1938,10,348).  L.S.  T. 

Laboratory  11  gadgets.* *  P.  H.  Fawcett  (Drugs, 
Oils,  and  Paints,  1938,  53,  209 — 210). — Instructions 
are  given  for  the  improvisation  of  laboratory  app<ar- 
atus  when  the  usual  types  are  not  available.  Appar¬ 
atus  described  includes  a  time  switch  for  controlling 
gas  or  electric  heaters,  a  hygrometer,  a  centrifuge,  a 
const>temp.  oven,  and  numerous  small  devices  such  as 
gak  lighters,  burette  clamps,  etc.  D.  R.  D. 

Self-regulating  resistance.  M.  A.  Foex  (Docu¬ 
ment.  Sci.,  1936,  5,  71 — 76;  Chem,  Zentr.,  1936,  ii, 
338). — A  clockwork  device  for  continuous  alteration 
of  resistances  for  cooling- curve  furnaces  is  described. 

H.  J.  E, 

Automatic  cooling  device  for  thyratron-con- 
trolled  thermostats.  A.  B.  Garrett  (Ind.  Eng. 
Chem.  [Anal.],  1938,.  10,  324) .—Adaptation  of  the 
thvratron  control  unit  to  automatic  cooling  is  outlined. 

L.  S.  T. 

Two  accurate  thermoregulators.  K.  van  Nes 
and  A.  Tjefkema  (Chem.  Weekblad,  1938  ,  35,  534 — 
535). — The  regulator  fluid  is  contained  in  a  spiral 
tube  and  control  is  effected  electrically  with  Hg-Pt 
contacts  in  a  capillary.  A  regulator  for  circulating 
liquids  gives  a  max.  variation  of  0*001°.  A  non¬ 
circulating  Hg- in-glass  regulator  gives  a  max.  variation 
of  0*005°  for  temp.  >200°.  S.  C. 

Thermal  conductivity  of  liquids.  Binary  mix¬ 
tures  of  water-methyl  alcohol  and  water- 
ethyl  alcohol.  0.  K.  Bates,  G.  Hazzard,  and 
G.  Palmer  (Ind.  Eng.  Chem.  [Anal.],  1938,  10,  314 — 
318). — Improvements  in  the  operation  of  the  apparatus 
previously  described  (A.,  1936,  674)  are  outlined,  and 
results  of  determinations  of  the  thermal  conductivity 
and  temp,  eoeffs.  of  thermal  conductivity  of  the  above 
mixtures  are  recorded.  L.  S.  T. 

Production  and  measurement  of  low  temper¬ 
atures.  K.  R.  Dixit  (Current  Sci.,  1938,  6,  589 — 
599).— A  review.  L.  S.  T. 

Attainment  of  low  temperatures.  C.  G.  Dar¬ 
win  (Mem.  Proc.  Manchester  Phil.  Soc.,  1937 — 1938, 
82,  49 — 66). — A  lecture,  A.  J.  M. 

Helium  cryostat.  J.  C.  Daunt  and  K.  Mendels¬ 
sohn  (Proc.  Physical  Soc.,  1938,  50,  525^533).— Two 
simple  cryostats  combining  the  advantages  of  a  small 
liquefier  with  those  of  an  ordinary  He  cryostat  are 
described.  N.  M.  B. 

Modification  of  the  Markley  m.p.  apparatus. 
M.  S.  Schechter  and  H.  L.  Haller  (Ind.  Eng. 
Chem.  [Anal.],  1938,  10,  392;  cf.  A.,  1935,  56).— 
Side-arms  are  sealed  on  to  the  apparatus  in  such  a 
way  that  the  m.p.  tubes  can  be  inserted  with  their 
loTver  ends  in  contact  with  the  bulb  of  the  thermo¬ 
meter,  which  remains  permanently  in  position.  ,A 
commercial  grade  of  chlorinated  Ph^,  as  recommended 
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by  Markley,  is  a  satisfactory  substitute  for  the  usual 
H2S04  +  K2S04  mixture.  L.  S.  T. 

[Apparatus  for  determining]  temperature  of 
catalytic  conversion. — See  B.,  1938,  853. 

Measurement  of  true  temperature  of  a  lumin¬ 
ous  flame  by  Kurlbaum's  method.  Y.  Godron 
(Rev.  Opt.  th6or.  instr.,  1936,  15,  56 — 62;  Chem. 
Zentr.,  1936,  ii,  508). — The  method  is  based  on  the 
observation  of  a  “  black  body  ”  through  the  flame 
by  means  of  a  disappearing-filament  pyrometer.  The 
temp,  of  the  flame  is  given  by  that  temp,  of  the 
black  body  for  which  interposition  of  the  flame  does 
not  change  the  pyrometer  reading.  H.  J.  E. 

Phosphor-bronze  resistance  thermometers  for 
the  temperature  region  of  liquid  helium,  suitable 
for  use  in  strong  magnetic  fields.  P.  H.  van 
Laer  and  W.  H.  Keesom  (Physica,  1938,  5,  541 — 
544). — Phosphor-bronze  containing  0  05 — 0*1%  of  a 
Pb-Bi  alloy  (25%  Bi)  is  suitable  in  fields  of  >8000 
gauss.  In  stronger  fields  0*2 — 0*3%  of  the  alloy  must 
be  used.  A.  J.  E.  W. 

Phosphor-bronze  resistance  thermometers  for 
temperatures  below  1°  K.,  and  carbon  and  ink 
thermometers  for  use  in  high  magnetic  fields 
between  1°  and  4°  K.  H.  van  Dijk,  W.  H,  Keesom, 
and  J,  P,  Steller  (Physica,  1938,  5,  625 — 629). — The 
resistance  of  phosphor-bronze  thermometers  (cf.  pre¬ 
ceding  abstract)  at  0*25 — 1*5°  K.  is  a  linear  function 
of  the  Curie  temp,  of  Gd2(S04)3,  and  probably  of  T 
also.  Resistance  thermometers  made  of  norite  or 
India-ink  show  large  dependence  of  It  on  I ;  the 
variation  of  R  with  T  at  low  temp,  is  not  uniform. 
Glass-ink  gives  better  results,  R  being  only  slightly 
affected  by  a  magnetic  field;  R-rl\  R-N ,  and  R-I 
curves  for  tvpical  thermometers  are  given. 

A.  J.  E.  W. 

Development  and  problems  of  liquid  thermo¬ 
metry.  W.  Grundmann  (Glas  u.  Appar.,  1936, 
17,  49—51,  59—61,  69—71,  75—78;  Chem.  Zentr., 
1936,  ii,  135). — The  use  of  org.  liquids  for  thermo¬ 
metry  is  exhaustively  reviewed.  J.  S.  A. 

Ultra-violet  microscopy.  F.  F.  Lucas  (Chim. 
et  Ind.,  1938,  40,  19 — 30). — The  technique  of  the 
method  and  its  applications  are  discussed  with  special 
reference  to  living  organisms  and  to  Hevea  latex. 

C.  R.  H. 

Simple  method  for  the  determination  of  the 
birefringence  of  fibres.  R.  H.  Marriott  (J. 
Soc.  Leather  Trades’  Chem.,  1938,  22,  294—296).— 
The  birefringence  of  fibres  is  measured  by  placing  a 
44  quarter- wave  mica  plate  ”  in  between  the  polariser 
of  crossed  nicols  and  the  fibre,  and  rotating  the 
polariser  until  the  fibre  becomes  dark.  The  angular 
rotation  necessary  to  reach  this  point  is  a  measure  of 
the  double  refraction  of  the  fibre.  For  rough  deter¬ 
minations  a  piece' of  ‘ 4  300  ”  Cellophane  can  be  used 
instead  of  mica.  Each  degree  of  rotation  is  equiv. 
to  a  retardation  of  3*27  m^.  if  Na  light  is  used  as  a 
source  of  illumination.  D.  P. 

Production  of  continuous  spectra  by  electrical 
excitation  of  rare  gases.  White  light.  M. 
Laporte  (J.  Phys.  Radium,  1938,  [vii],  9,  228 — 
236). — The  operation  and  applications  of  an  experi¬ 


mental  arrangement  for  the  production  of  continuous 
spectra  of  rare  gases  are  described.  W.  R.  A. 

Effect  of  voltage  and  type  of  eyepiece  on 
Lovibond  colour  readings.  W.  T.  Watkins 
(Oil  and  Soap,  1938, 15,  190). — Using  a  100-watt  day¬ 
light  bulb  rated  at  115  v.,  variations  in  line  voltage 
from  100  to  120  v.  caused  only  a  very  slight  increase 
in  the  (red)  readings  (on  white  paraffin  oil  or  empty 
colour  tube).  With  the  prismatic  type  of  eyepiece 
the  matching  of  the  colours  is  easier  than  with  the 
pin-hole  eyepiece ;  further,  the  mean  deviation  from 
the  average  was  slightly  lower  with  the  former  type, 
which  yields  slightly  lower  (red)  figures.  E.  L. 

Wire  grating  spectrometer  for  the  study  of 
the  far  infra-red.  .  P.  Barciiewitz  and  M.  Parodi 
(Compt.  rend.,  1938,  206,  1891 — 1893). — The  appar¬ 
atus  described  is  suitable  for  determining  the  trans¬ 
mission  of  solids  in  the  X  range  20 — 100  jx.  to  an 
accuracy  of  ±5%;  XX  may  be  measured  to  within 
-1  A.  J.  E.  W. 

Quantitative  analysis  of  substances  in  solution 
by  their  absorption  spectra  in  the  ultra-violet 
region.  P.  Gesteau  (Compt.  rend.,  1938,  206, 

1806 —  1807). — The  device  described  enables  the  max. 

thicknesses  of  solution  for  measurable  transmission 
of  a  given  radiation  to  be  compared  photographically. 
Two  or  more  substances  in  a  solution  may  be  deter¬ 
mined  by  comparison,  at  suitable  XX,  with  standard 
solutions.  .  A.  J.  E.  W. 

Self-igniting  flaming  arc  [in  spectrographic 
analysis].  K.  Pfeilsticker  (Z.  Metallk.,  1938, 
30,  211 — 214). — This  type  of  arc  has  the  follow¬ 
ing  advantages  :  absence  of  mechanical  vibrations, 
absence  of  air  lines  in  the  spectrum,  a  high  light 
intensity,  and  possibility  of  using  high  a.c.  currents, 
thereby  reducing  time  of  exposure  of  the  film  and 
increasing  the  sensitivity  for  certain  elements. 

A.  R.  P. 

Apparatus  for  evaporating  solutions  on  elec¬ 
trodes  [for  spectrographic  analysis].  H.  A. 
Wilhelm  (Ind.  Eng.  Chem.  [Anal.],  1938,  10,  327). 

L.  S.  T. 

Production  of  single-crystal  cleavage  surfaces 
of  metals  in  a  high  vacuum.  W.  Kluge  (Physikal. 
Z.,  1938,  39,  582 — 585). — A  method  for  cleaving  a 
cylindrical  single  crystal  of  a  metal  (e.g.,  Zn)  in  a 
high  vac.  is  described ;  it  is  suitable  for  the  prep,  of 
surfaces  for  the  examination  of  surface  properties. 
The  use  of  the  method  in  the  investigation  of  the 
surface  photo-effect,  the  optical  consts.  of  the  metal 
surface,  adsorption  phenomena,  secondary  electron 
emission,  and  electron  scattering  is  discussed. 

•  .  •  A.  J.  M. 

Apparatus  for  measuring  expansion  with  short 
range  of  measurement,  reading  by  means  of 
barrier -layer  photo-cell.  E.  Lehr  and  H.  Gran- 
acher  (Forsch.  Ingenieurw.  Ausg,,  1936,  A,  7,  66; 
Chem.  Zentr.,  1936,  ii,  136).  J.  S.  A. 

New  type  of  photo-emissive  cell,  G.  A; 
Boutry  and  J.  Gillod  (Compt.  rend.,  1938,  206, 

1807 —  1809;  cf.  A.,  1937,  I,  201). — Cells  have  been 
constructed  using  photo-cathodes  consisting  of  a  thin 
layer  of  Cs  deposited  on  Ag.  They  have  low  dark- 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


477 


XI 


current  and  saturation  voltage,  and  give  excellent 
proportionality  between  photo-electric  current  and 
incident  light-flux  for  flux  ratios  ~1  :  30. 

A.  J.  E.  W. 

New  phenomenon  in  the  operation  ol  the 
photo-electric  cell  at  high  frequencies .  P.  Grivet 
(Compt.  rend.,  1938,  206,  1798 — 1801). — Anomalous 
photo-electric  current-accelerator  voltage  curves  for 
a  Cs  cell  illuminated  with  light  modulated  at  13*5 
megacycles  are  discussed.  A.  J.  E.  W. 

Very  simple  photo-electric  photometer.  R. 
Herz  (Z.  wiss.  Phot.,  1938,  37,  107 — 111). — A  simple 
small  table  carries  the  film  horizontally  with  the  light 
below  and  a  Se  cell  just  above.  The  fight  is  recorded 
by  a  galvanometer,  a  series  of  filters  being  interposable 
to  bring  densities  to  within  the  galvanometer  range. 
The  deflexion  scale  is  calibrated,  and  Tesults  can  be 
read  from  a  prepared  table  of  data.  J.  L. 

Counting  drops  with  the  photo-electric  relay. 
G.  W.  Josten  (Ind.  Eng.  Chem.  [Anal.],  1938,  10, 
353). — The  light  beam  is  arranged  to  pass  horizontally 
across  the  source  of  the  drops,  which  interrupt  it  and 
produce  the  electrical  impulses  necessary  for  the 
counting.  Up  to  478  drops  per  min,  can  thus  be 
counted.  L.  S.  T. 

Determination  of  X-ray  intensities  with  the 
counter  tube.  P.  Ohlin  (Physikal.  Z.,  1938, 
39,  567 — 571). — A  high- vac.  X-ray  spectrograph  with 
a  cal  cite  crystal  bent  to  a  radius  of  1  m.  and  attached 
to  a  counter  tube  is  described.  A  new  circuit  is  used 
for  counting  the  impulses.  The  intensity  distribution 
of  the  Ca  Ka  doublet  was  determined.  A.  J.  M. 

X-Ray  method  for  the  chemical  analysis  of 
polished  surfaces.  L.  von  Hamos  (Metallwirts., 
1936,  15,  433 — 436;  Chem.  Zentr.,  1936,  ii,  656;  cf. 
A.,  1934,  980). 

X-Ray  dosimeter.  K.  Mackenzie  (Nature,  1938, 
142,  116 — 117). — The  d.c.  generated  by  a  photo¬ 
electric  cell  exposed  to  short-wave  radiation  is  used  for 
the  accurate  measurement  of  the  radiation  val.  in  the 
arrangement  described.  L.  S.  T. 

Concrete  as  a  protective  material  against 
Arrays.  F.  Heidenreich  and  R.  Jaeger  (Physikal. 
Z.,  1938,  39,  541 — 546).— The  protective  action  of 
concrete  is  compared  with  that  of  Pb  for  rays  of  150 — - 
500  kv.  and  of  varying  degrees  of  homogeneity.  It  is 
possible  to  use  concrete  instead  of  Pb  as  a  protective 
material  against  extra- hard  X-rays.  A.  J.  M. 

Balanced  circuit  for  electrometric  titration. 
E.  B.  Working  (Ind.  Eng.  Chem.  [Anal.],  1938,  10, 
397—398). — The  circuit  and  its  component  parts  are 
described.  The  arrangement  is  suitable  for  measure¬ 
ments  of  potential  from  H  or  quinhydrone  electrodes, 
thermocouples,  etc.  "  L,  S.  T. 

Cathode  ray-tube  polarograph.  Theory  of 
method.  R.  H.  Muller,  R.  L.  Garman,  M.  E, 
Droz,  and  J.  Petras  (Ind.  Eng.  Chem.  [Anal.],  1938, 
10,  339—341). — Apparatus  and  method  are  described. 
Current-voltage  curves  taken  with  an  oscillograph 
using  a  small  a.c.  potential  yield  patterns  which  can 
be  interpreted  by  the  conventional  Heyrovsky  method. 


The  polarograms  are  viewed  continuously  and  require 
no  recording,  and  the  actual  identification  is  in  terms 
of  the  same  potentials  used  by  the  classical  methods. 
The  analysis  can  be  repeated  indefinitely.  L.  S.  T. 

Apparatus  for  determination  of  volume  resist¬ 
ivity  of  insulating  glasses.  E.  Seldon  (J.  Sci. 
Instr.,  1938,  15,  226 — 231). — A  null,  method.,  of 
measuring  high  resistances  (~1015  O)  using  the 
Lindemann  electrometer  is  described.  The  method 
is  adapted  to  measure  the  vol.  resistivity  of  insulating 
glasses  under  controlled  vac.  and  temp,  conditions. 
Full  details  of  the  vac.  chamber  and  thermostat 
arrangements  are  given.  Figures  for  the  variation  of 
the  vol.  resistivity  of  4  specimens  of  plate  glass  arc 
given.  J.  A.  D. 

Micro-method  for  measuring  specific  conduct¬ 
ance  [of  liquids].  P.  A.  Walker  (Science,  1938, 
88,  63 — 64).* — Apparatus  and  technique  are  described. 
0*1  c.c.  of  liquid  is  required.  L.  S.  T. 

Source  of  error  in  micro-cataphoretic  measure¬ 
ments  with  a  cylindrical-bore  cell.  D.  C.  Henry 
(J.C.S.,  1938,  997 — 999). — Errors  which  may  arise  in 
making  allowance  for  electro-osmotic  flow  when  using 
a  Mattson  type  of  cell  are  discussed.  An  error  of  5% 
in  locating  the  zone  of  zero  electro- osmotic  flow  may 
lead  to  an  error  of  20%  in  the  cataphoretic  velocity. 

C.  R.  H. 

Cuprous  oxide  and  the  cuprous  oxide  rectifier. 
H.  Noldge  (Physikal.  Z.,  1938,  39,  546-559).— The 
prep,  and  growth  of  Cu20  crystals  for  Cu20  rectifiers  are 
reviewed,  the  effect  of  period  of  oxidation,  temp.,  and 
air  pressure  on  the  growth  being  determined.  The 
conductivity  and  rectifying  power  of  various  speci¬ 
mens  were  examined,  and  the  best  conditions  for  the 
prep,  of  rectifier  plates  were  determined.  For  this 
purpose  Cu  is  oxidised  for  30  min.  at  900°  at  10 — 15 
mm.  pressure  of  air,  tempered  for  2  hr.  at  450°,  and 
used  with  Aquadag  as  a  contact  substance  between  the 
Cu20  and  the  opposite  electrode.  If  the  Cu20  is 
submitted  to  300 — 500  kg.  per  sq.  cm.  pressure  the 
rectifying  action  is  further  improved.  The  hysteresis 
effect  is  investigated  and  explained  as  due  to  ionic 
migration,  the  rectifying  effect  being  due  to  electron 
discharge  in  the  vac.  space  between  Cu  and  Cu20. 

A.  J.  M. 

Ozoniser  for  laboratory  use.  M.  J.  Goss  and 
M.  Phillips  (J.  Assoc.  Off.  Agrie.  Chem.,  1938,  21, 
327 — 331). — The  apparatus  is  a  modification  of 
Briner,  Patry,  and  de  Luserna’s  (A.,  1924,  i,  290)  and 
Smith’s  (A.,  1925,  ii,  896)  apparatus.  E.  C.  S. 

Measurement  of  supervoltage  X-rays  with  the 
free-air  ionisation  chamber.  L.  S.  Taylor, 
G.  Singer,  and  A.  L.  Charlton  (J.  Res.  Nat.  Bur. 
Stand.,  1938,  21,  19 — 44). — The  ionisation  chamber, 
built  on  the  guarded- field  principle,  permits  measure¬ 
ments  for  X-ray  excitation  voltages  of  150 — 350 
kv.  at  atm.  pressure,  and  from  200  kv.  upwards  at 
elevated  pressures.  From  the  chamber  character¬ 
istics  recorded  between  200  and  400  kv.,  it  has  been 
shown  that  increased  plate  separation  is  necessary  at 
high  voltages.  The  construction  and  working  of  the 
apparatus  are  fully  described  and  illustrated. 

0.  R.  H. 
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Thyratr on  counter  of  high  counting  speed. 
F.  L.  Uffelmann  (J.  Sci.  Instr.,  1938, 15,  222—226). 
— The  Lewis  modification  of  the  Wynn -Williams 
“  scale-of-two  ”  counter  (cf.  A.,  1938, 1,  101)  has  been 
further  modified  to  work  at  an  input  frequency  of 
20  kc.  per  sec.  The  circuit  consists  of  seven  “  scale- of- 
two  ”  linkages  followed  by  a  “  Cenco  ”  counter  and 
measures  time  intervals  with  a  max.  error  of  8*3  Xl0‘5 
sec.  J.  A.  D. 

Intermittent  amplifier  for  the  rapid  counting 
of  Geiger-Muller  impulses.  L.  Kowarski  and 

S.  Winter  (J.  Phys.  Radium,  1938,  [yii],  9,  251— 
25S). — The  construction,  operation,  and  performance 
of  an  intermittent  amplifier  are  described. 

W.  R.  A. 

Vacuum  tube  counting  circuits.  H.  J.  Reich 
(Rev.  Sci.  Instr.,  1938,  9,  222 — 223).— Circuits  based 
on  the  Eccles-Jordan  trigger  circuit  and  the  van  der 
Pol  relaxation  oscillator  circuit  are  described.  They 
are  effective  at  frequencies  >15,000  cycles  per  sec. 

A.  J.  M. 

Circuits  for  control  of  Geiger-Muller  counters 
and  for  scaling  and  recording  their  impulses. 

T.  H.  Johnson  (Rev.  Sci.  Instr.,  1938,  9,  218—222). — 
The  theory  of  the  controlling  action  of  a  vac.  tube  in 
circuits  similar  to  those  of  Neher  etal.  (A.,  1936,  1084; 
1938,  1,  277)  is  considered,  and  an  improvement  in  the 
circuit  of  Neher  and  Pickering  (A.,  1938,  I,  277)  is 
proposed.  The  four- valve  circuit  described  controls 
the  counter,  scales  down  the  impulse  rate  by  any 
desired  factor,  and  records  the  counts.  A  Ne  tube 
coupled  multivibrator  delay  circuit  for  recording 
single  or  coincidence  counter  pulses  is  described. 

A.  J.  M. 

Portable  recording  tube  counter  circuit.  A.  W. 
Coven  (Rev.  Sci.  Instr.,  1938,  9,  230). — A  portable 
circuit  based  on  that  of  Neher  et  al  (A.,  1936,  1084) 
combined  with  a  recording  circuit  is  described.  The 
counter  is  designed  to  be  inserted  into  cavities  in 
rocks  etc.,  and  is  thus  useful  for  the  measurement  of 
weak  sources  of  y-radiation.  A.  J.  M. 

Electron  diffraction  methods  of  studying 
organic  films.  L.  H.  Germer  (J.  Appl.  Physics, 
1938,  9,  143— 147).— A  review.  H.  J.'E. 

[Electron]  ultramicroscope.  Anon.  (Chem.- 
Ztg.,  1938,  62,  561 — 566). — A  review  dealing  with  the 
development  of  the  electron  ultramicroscope,  and  its 
applications  in  biology,  medicine,  and  technology. 

;  ;  A,  j.  m. 

Electron  microscope  for  high  magnifications. 
A.  K.  Nttttall  (Metro-Viekers  Gaz.,  1938,  17,  256— 
259).— The  principle  and  construction  of  a  con¬ 
tinuously  evacuated  instrument  are  described. 

R.  B.  C. 

Simple  magnetic  apparatus  for  phase  trans¬ 
formation  studies  of  ferrous  alloys.  R.  Buehl 
and  J.  Wulff  (Rev.  Sci.  Instr.,  1938,  9,  224 — 228).— 
Apparatus  for  the  investigation  of  sluggish  phase 
transformations  in  ferromagnetic  alloys  at  high  temp* 
is  described.  The  force  exerted  on  a  small  specimen 
suspended  in  a  furnace  between  the  poles  of  an 
electromagnet  producing  a  magnetic  field  of  uniform 
gradient  is  determined.  The  curve  of  magnetic 
induction  against  temp,  is  obtained.  Some  results 


are  given  for  stainless  steel.  The  apparatus  is  of  use 
for  the  study  of  a llotropic  changes  in  alloys  which  have 
one  ferromagnetic  phase  with  a  Curie  point  >  trans¬ 
ition  temp.,  and  for  the  determination  of  small  quan¬ 
tities  of  a  ferromagnetic  phase  (e.g.,  Fe3C  in  stainless 
steel).  Variation  in  internal  strain  at  temp.  <  trans¬ 
ition  temp,  can  also  be  studied.  A.  J.  M. 

Syringe  attachment  for  accurate  volumetric 
work.  A.  L.  Chaney  (Ind.  Eng.  Chem.  [Anal.], 
1938,  10,  326 — 327). — Suitable  stops  in  the  form  of 
adjustable  metal  rods  attached  to  the  head  of  a  hypo¬ 
dermic  syringe  make  possible  the  elimination  of  air 
bubbles  produced  during  filling.  The  syringe  is 
especially  suitable  for  blood  analyses.  In  10-o.c. 
syringes  calibration  to  0-001  e.c.  of  H20  can  be  effected, 

L.  S.  T. 

Gasometric  analysis.  J.  Mal^,  (Chem.  Obzor, 
1935,  10,  223 — 226;  Chem.  Zentr.,  1936,  ii,  657). — — 
An  improved  volumenometer  and  its  applications  are 
described.  H.  J.  E. 


Improved  trap  for  moisture  determination 
by  distillation.  E.  E.  Lakeland  and  R.  W. 
Pratt  (Ind.  Eng.  Chem.  [Anal.],  1938,  10,  400 — 
402).— A  trap  suitable  for  determining  H20  in  ma¬ 
terials  by  distillation  with  immiscible  liquids  heavier 
than  H20,  e.g.,  C2Cl4,  is  described.  The  addition  to 
the  distillate  of  Tergitol  4,  but  not  Tergitol  7,  as  a 
depressor  of  y,  increases  the  accuracy  of  reading  the 
vol.  of  H.,0.  L.  S.  T. 

NP 

Simplified  apparatus  for  studying  the  variation 
in  weight  of  a  body  as  a  function  of  a  linearly 
increasing  temperature.  L.  Blanchard  (Bull. 
Soc.  chim.,  1938,  [v],  5,  965 — 970). — -A  furnace  which 
is  connected  with  an  electrolytic  rheostat  is  described. 
The  latter  consists  of  a  lower  fixed  electrode  and  an 
upper  electrode  floating  on  the  surface  of  the  electro¬ 
lyte,  which  is  a  solution  of  CuS04.  Capillaries  siphon 
the  electrolyte  from  the  rheostat  at  a  prearranged 
rate  and,  by  so  decreasing  the  distance  between  the 
electrodes,  linearly  increase  the  current  passing 
through  the  furnace.  C.  R.  H. 

Capillary  clamp.  H.  K.  Alber  (Ind.  Eng. 
Chem.  [Anal.],  1938,  10,  348).  L.  S.  T. 

Electrolytic  silver  wool  in  the  filling  of  micro- 
combustion  tubes.  W.  MacNevin  (Ind.  Eng. 
Chem.  [Anal.],  1938,  10,  341). — Ag  deposited  electro- 
lytically  in  the  form  of  closely  interwoven  clusters  of 
crystals  is  preferred  to  Ag  wire  for  use  in  the  deter¬ 
mination  of  C  and  II  by  Pregl’s  method.  L,  S.  T. 

j  ii  • 

Automatic  continuous  percolator.  M.  S. 
Schechter  and  H.  L.; Haller  (Ind.  Eng.  Chem. 
[Anal.],  1938, 10,  328).— An  apparatus  for  the  extrac¬ 
tion  of  plant  materials  with  Et20  or  light  petroleum  is 
described.  When  adjusted  it  will  operate  for  48  hr. 
without  attention  and  without  serious  loss  of  solvent. 

l;  s.  t. 

Ultraliltration., ,  M.  Amat  and  J.  .Ditclatjx 
(J.  Chim.  phys.,  1938,  35,  147 — 151). — The  prep,  of 
membranes  for  ultrafiltration  by  dissolving  cellulose 
acetate  in  aq.  Mg(C104)2,  pouring  as  a  film  on  a  glass 
plate,  and  coagulating  by  immersion  :  in  H20  is 
described.  The  porosity  of  the  membranes  is  inde¬ 
pendent  of  their  thickness  and  can  be  varied  in  the 
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ratio  1  :  75,000  according  to  the  concn.  of  the  cellulose 
acetate  solution.  E.  S.  H. 


Extraction  of  gases,  especially  from  blood.— 
See  A.,  1938,  III,  561. 

Easily-constructed  orifice.  C.  P.  Baker  and 
W.  A.  McGrath  (Ind.  Eng.  Chem.  [Anal.],  1938,  10, 
402).— An  orifice  for  insertion  in  a  pipe  line  in  order  to 
determine  the  velocity  of  a  fluid  is  described. 

L.  S.  T. 

Simplified  precision  oil  manometer.  T.  C. 
Chadwick  and  S.  Palkin  (Ind.  Eng.  Chem.  [Anal.], 
1938,  10,  399— 400).— The  manometer  described  is, 
in  effect,  a  single  U-tube  requiring  no  second  backing 
liquid  such  as  Hg  to  produce  movement  of  the  oil 
column  from  the  closed  end,  which  is  a  grease-sealed 
stopcock.  Comparative  data  with  other  gauges  are 
tabulated.  ,,  .  L.  S.  T. 


Stopcock  suitable  for  alkali  solutions  etc. 
G.  Roeder  (Chem.-Ztg.,  1938,  62,  262).— The  seating 
of  the  cock  is  glass  roughened  by  emery  whereas  the 
surface  of  the  glass  cock  is  highly  polished ;  a  closely 
fitting  rubber  gasket  between  the  two  prevents  stick¬ 
ing  and  is  held  in  position  by  a  glass  disc  fitting  into 
the  end  of  the  seating  in  such  a  way  as  to  prevent 
movement  of  the  gasket.  A.  R.  P. 

Laboratory  stirring  apparatus.  F.  H.  W. 
Loewe  (Siiddeut,  Apoth.-Ztg.,  1938,  78,  356). — A 
glass  propeller  with  a  straight-drive  is  operated  by 
means  of  a  special  electrically-driven  motor. 

L.  S.  T. 

Flow  indicator  for  water-cooling  systems. 
W.  M.  Cady. (Rev.  Sci.  Instr.,  1938,  9,  229). — Appar¬ 
atus  for  indicating  the  flow  of  H20  in  H20-cooling 
systems  where  it  has  to  be  pumped  away  against  a 
back  pressure,  and  for  the  observation  of  flow  in 
parallel  branches  of  a  cooling  system,  is  described. 

A.  J.  M. 


Measurement  of  the  surface  tension  of  liquids. 
V.  Naggiar  (Compt.  rend.,  1938,  206,  1882 — 1884). — 
A  drop  of  the  liquid  is  placed  in  a  circular  hole  in  a 
plane- parallel  plate;  the  radii  of  curvature  of  the 
resulting  concave  surfaces,  and  the  thickness  of  the 
drop  along  its  axis,  are  measured  with  two  microscopes 
coaxial  with -the  drop,  p  being  knovm,  y  may  then 
be  calc.  Accuracy  to  ±1%  is  claimed. 

-  '  .  A.  J.  E.  W. 


-  Viscosity  measurement.  M.  R.  Cannon  and 
M.  R.  Fenske  (Ind.  Eng.  Chem.  [Anal.],  1938,  10, 
297 — 301).-r-The  operating  characteristics  of  simple, 
modified  Ostwald  viscosimeters  suitable  for  wide 
ranges  of  v)  measurements  are  discussed.  Sources  of 
error;  in  capillary  viscosimeters  are  analysed,  and 
equations  for  computing  the  necessary  corrections  are 
given.  Comparisons  with  other  types  of  capillary 
viscosimeters  showr  that  the  modified  Ostwrald  viscosi¬ 
meters  described  are  as  accurate  as  any  nowr  available 

V 

and  give  results  that  are  reproducible  to  +0*2%. 

L.  S.  T. 

Influence  of  surface  tension  on  the  measure¬ 
ment  of  viscosity.  Viscosity  of  methyl  alcohol. 
G.  Jones  and  H.  J.  Fornwalt  (J.  Amer.  Chem.  Soc,, 
1938,  60,  1683—1693). — A  mathematical  analysis  of 
the  influence  of  y  on  i\  is  given.  From  the  results  a 
method  of  estimating  the  magnitude  of  the  correction 
wrhich  should  be  applied  to  the  results  obtained  with 
the  Ostwald  viscosimeter  is  developed.  A  viscosi¬ 
meter  in  which  the  error  due  to  y  is  reduced  to  a 
min.  has  been  designed.  The  relative  73  of  MeOH  at 
25°  is  0*6084.  '  E.  S.  H. 

t 

Porous  substances ,  impregnated  with  calcium 
chloride  as  desiccants.  J.  B.  Nielsen  (Kem. 
Maanedsbl.  nord.  Handclsbl.  kem.  Ind.,  1936,  17, 
49 — 53;  Chem.  Zentr.,  1936,  ii,  1764). — CaCl2 + 
gas-mask  C  gives  the  best  results,  and  is  recommended 
for  drying  a  current  of  air  etc.  Regeneration  by 
heating  can  be  accomplished  readily.  L.  S.  T. 

Accidents  with  potassium  nitrate  baths .  Haid 
and  Frenzel  (Oberflachentech.,  1936,  13,  102- — 103; 
Chem.  Zentr.,  1936,  ii,  517). — The  occurrence  and 
prevention  of  corrosion  of  Fe  by  local  overheating  of 
fused  KN03  an(l  HaNOjj,  and  the  vigorous  reaction  of 
KN03  with  even  massive  A1  at  temp.  >800°,  especi¬ 
ally  in  presence  of  Fe304,  are  discussed.  The  baths 
should  not  be  operated  above  600°.  H.  J.  E. 

Analytical  ultra-centrifuge  and  the  examin¬ 
ation  of  filterable  viruses. — See  A.,  1938,  III,  706. 

Silvering  of  glass. — See  B.,  1938, 908. 

Le  Chatelier  and  the  synthesis  of  ammonia. 
(a)  H.  S.  van  Klooster.  (b)  A.  Silverman  (J. 
Chem.  Educ.,  1938,  15,  289).— (a)  A  correction  (cf. 
A.,  1938,  I,  217).  (b)  Acknowledgment.  L.  S.  T. 


t  4 


Geochemistry. 


Concentration  and  measurement  of  atmo¬ 
spheric  ozone.  - F.  A.  Paneth  and  J.  L.  Edgar 
(Nature,  1938,  142,  112— 113).— The  03  from  <500  1. 
is  condensed  on  Si02  gel  at  liquid  air  temp.  When 
redistilled  belowr  — 120°,  the  N02  is  held  back  and 
can  be  finally  determined  by  the  m-4-xylenol  method 
(B.,  1935,  1020),  and  the  03  is  determined  in  the 
usual  way  by  means  of  KI  and  starch.  The  redis¬ 
tilled  03  can  also  be  collected  in  a  glass  tube  with 
quartz  windows  and  its  absorption  of  ultra-violet 
light  measured.  Data  for  the  03  and  N02  contents 
of  air  at  South  Kensington  and  Kew  are  recorded. 
The  mean  val.  for  the  former  locality  is  1*1  X  10-6 
Vol.-%of  03.  .  .  L.  S.  T. 


Occurrence  of  carbon  dioxide.  F.  E.  E. 
Germann  (Science,  1938,  87,  513 — 521). — A  lecture.  . 

L.  S.  T. 

Determination  of  iodine  in  natural  waters 
of  Moscow.  S.  V.  Bruevitsch  and  O.  P.  Oparina 
(Hydro-Chem.  Mat.,  1938,  10,  239—242).  J.  J.  B. 


Salt  content  of  certain  lakes.  N.  Gusev 
(Hydro-Chem.  Mat.,  1938,  10,  101— 183). — Data  for 
50  lakes  and  reservoirs  in  North  Caucasus  are  given. 

J.  J.  B. 

Organic  matter  in  sea-water  and  foam  in 
the  south-eastern  part  of  the  Caspian  Sea  ( Octo¬ 
ber -November ,1936).  N.  A.  Skopintzev  (Compt. 
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rend.  Acad.  Sei.  U.R.S.S.,  1938,  18,  453—458).— 
Comprehensive  data  for  the  oxidisability  and  bio¬ 
logical  consumption  of  02  for  sea-H20  and  foam  are 
recorded  and  discussed.  H.  J.  E. 

Te  Aroha  thermal  water.  J.  Henderson 
(New  Zealand  J.  Sci.  Tech.,  1938,  19,  721 — 731). — 
New  bore-holes  through  much -altered  andesite  im¬ 
pregnated  with  pyrite  yield  intermittent  geyser-like 
eruptions  of  hot  (186°  f.)  mineral  H20.  Solids  (815*1 
parts  per  100,000)  consist  mainly  of  NaHC03  with 
some  B  etc.,  and  traces  of  Li,  As,  Br,  and  I. 

L.  J.  S. 

Analysis  of  mineral  water  from  the  Johannis 
spring  at  Krynica.  A.  Rausch  and  S.  Jurkowski 
(Arch.  Chemji  Farm.,  1936,  3,  20 — 26;  Chem. 
Zentr.,  1936,  ii,  1773). — 1  kg.  of  H00  contains  K’ 
0*001639,  Na*  0-008915,  Li*  0-000036,  NH/  trace,  Ca" 
0-149609,  Ba"  trace,  Mg"  0*019626,  Fe"  0-006536,  Ma" 
[?Mn~]  0-000706,  Al’"  0-000196,  Cl'  0-010832,  I' 
0*000001,  S04"  0-040525,  HPO/'  0-000169,  HCO/ 
0*5274,  H2Si03  0-025057  g.  L.  S.  T. 

Analysis  of  mineral  water  from  the  Joseph 
spring  at  Krynica.  S.  J urkowski  and  A.  Rausch 
(Arch.  Chemji  Farm.,  1936,  3,  50 — 59;  Chem. 
Zentr.,  1936,  ii,  1773). — 1  kg.  of  H20  contains  K* 
0-001877,  Na’  0*007939,  Li*  0-000033,  Ca"  0-28269,  Ba" 
0-000138,  Mg"  0-026813,  Fe"  0-007982,  Mn"  0*000898, 
Al"*  0*000046,  Cl'  0*00706,  Br'  trace,  I'  0-000002,  SO/' 
0-095945,  HPO/'  trace,  HCO/  0-90548,  HoSiCL 
0-039158  g.  L.S.T. 

Water  of  the  Boza  lagoon.  V.  Carcamo  (Bol. 
Soc.  Q.uim.  Peru,  1936,  1,  44 — 48;  Chem.  Zentr., 
1936,  ii,  1773). — The  H20  reacts  strongly  alkaline; 
it  contains  approx.  20  g.  of  Na*  and  16-5  g.  of  Cl'  per 
1.,  besides  abundant  K\  Li*,  I',  Br',  and  BO/". 

L.  S.  T. 

Radioactive  phenomena  and  presence  of  inert 
gases  in  thermal  waters  of  Ssoko  Banja.  D.  K. 
Jovanovitsch  (B.  Serb.  KOnigl.  Akad.,  1934,  162, 
1 — 16;  Chem.  Zentr.,  1936,  ii,  449), — Measurements 
of  radioactivity  and  analyses  of  the  rare  gases  con¬ 
tained  in  the  springs  are  recorded.  H.  J.  E. 

Humic  acids  in  water.  P.  Thieme  (Deuts. 
Licht-  u,  Wasserfach-Ztg.,  1936,  177 — 181 ;  Chem. 
Zentr.,  1936,  ii,  519). — Humic  soil  samples  give 
coloured  extracts  only  with  alkali  hydroxide  or  car¬ 
bonate.  Aeration  does  not  remove  humic  material 
from  the  fresh  upper  layers.  H.  J.  E. 

Hydro-geology  of  East  Flanders.  R.  BaetsiJ: 
and  A.  Hacquaert  (Natuurwetensch.  Tijds.,  1938, 
20,  165 — 171). — Various  ground  waters  from  different 
regions  of  E.  Flanders  have  been  examined  for  pH, 
total  and  permanent  hardness,  total  solids,  ash,  SO/', 
Cl',  alkalinity  (combined  C02),  reducing  power  (acid 
KMn04),  N03',  NO/,  and  NH/  contents  and  the 
results  correlated  with  the  geological  characteristics 
of  the  region.  S.  C. 

Intense  radioactivity  of  the  superficial  ocean 
floor.  (Sir)  J.  Larmor  (Nature,  1938,  142,  37). — 
A  discussion.  .  L.  S.  T. 

Microchemical  investigations  on  siliceous 
dusts.  J.  W.  Matthews  (Analyst,  1938,  63,  467 — 


478). — A  summary  of  work  recorded  previously  (B., 
1935,  81,  209;  1937,  852,  853,  1286)  on  the  chemical 
properties  of  dusts  which  cause  or  do  not  cause 
silicosis.  Methods  of  collecting  samples  and  micro- 
analysing  them  are  described.  It  is  suggested  that 
dusts  are  dangerous  if  they  dissolve  to  give  sol.  Si02 
and  that  the  danger  might  be  reduced  by  mixture 
with  cement  etc.  T.  H.  G. 

Osseo  [Canada]  meteorite.  J.  P.  Marble 
(Amer.  Min.,  1938,  23,  282 — 285). — The  meteorite,  a 
coarse  kamacitic  octahedrite,  bearing  a  few  troilite 
nodules  and  rare  schreibersite,  has  Fe  92*89,  Ni  6-51, 
Co  0-11,  Cu  0-10,  P  0*50,  S  0*00,  Pt  etc.  0*02,  C  0-007, 
total  100*137%.  L.  S.  T. 

Effect  of  pressure  on  the  rigidity  of  rocks.  II. 

F.  Birch  and  D.  Bancroft  (J.  Geol.,  1938,  46, 
113 — 141). — A  discussion  of  results  obtained  pre¬ 
viously  (A.,  1938, 1,  280).  L.  S.  T. 

New  variation  diagrams  for  groups  of  igneous 
rocks.  E.  S.  Larsen  (J.  Geol.,  1938,  46,  505 — 
520). — A  new  method  of  constructing  variation 
diagrams  for  plotting  groups  of  chemical  analyses  of 
related  igneous  rocks  is  described  and  illustrated. 

L.  S.  T. 

Chemical  investigation  of  gavite  from 
Gavatal  [Voltri  group].  R.  Rondolino  (Period. 
Min.,  1936,  7,  207 — 210;  Chem.  Zentr.,  1936,  ii, 
1510). — The  fibrous  gavite  has  the  approx,  formula 
6Si02,5(Fen,Nin,Mg)0,3H20,  d  2*432,  n  parallel  to 
the  fibre  axis  ~1*591.  L.  S.  T. 

Minerals  of  Piampaludo  in  the  Voltri  group. 

R.  Rondolino  (Period.  Min.,  1936,  7,  193 — 206; 
Chem.  Zentr.,  1936,  ii,  1510). — Petrographic  inves¬ 
tigation  of  these  rocks  showed  the  presence  of  garnet, 
chlorite,  epidote,  titanite,  and  magnetite,  L.  S.  T. 

Minerals  of  the  Szepes-Gomor  mountains. 
L.  Tokody  (Math.  nat.  Anz.  ung.  Akad.  Wiss.,  1936, 
54,  650—671 ;  Chem.  Zentr.,  1936,  ii,  1322—1323).— 
Crystallographic  data  for  tourmaline,  sphalerite, 
arsenopyrite,  chalcopyrite,  hyalite,  gypsum,  barytes, 
rhodocrosite,  and  sericite  from  different  localities  are 
recorded.  L.  S.  T. 

Identity  of  austinite  and  brickerite.  W. 
Brendler  (Amer.  Min.,  1938, 23, 347 — 349). — Optical 
properties  and  chemical  composition  show  the  identity 
of  "  austinite  ”  (A.,  1935,  726)  and  "  brickerite  ** 
(Ahlfeld  and  Mosebach,  Zentr.  Min.,  1936,  A,  226 — 
231).  Priority  should  be  given  to  the  name 
"austinite.”  The  mineral  from  Lomitos,  Bolivia, 
contains  CaO  21*12,  ZnO  30*51,  As206  42*48,  Sb205 
0-53,  P205,  V205,  C02  none,  H20+  3*35,  H20-  0*12, 
FeA  0*69,  MnO  0*12,  insol.  1*11,  total  99*91%. 

L.S.T. 

Lead  and  zinc  ore  deposits  of  the  Heiterwand, 
Tyrol.  F.  Ruprecht  (Montan.  Runds.,  1938, 
30,  No.  1,  11—16;  No.  2,  1—8;  No.  3,  1—6).— 
Analyses  are  given.  R.  B.  C. 

Genesis  of  certain  Adirondack  garnet  deposits. 
W.  J.  Miller  (Amer.  Min.,  193S,  23,  399 — 408;  cf. 
Econ.  Geol.,  1912,  7,  493).; — The  origin  of  garnets  with 
and  without  hornblende  envelopes  occurring  in  N.W. 
Warren  County,  N.Y.,  is  discussed.  L.  S.  T. 
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Contact  zone  of  Sheep  Creek,  Little  Belt 
Mountains,  Montana.  J.  H.  Taylor  (Geol.  Mag., 
1938,  75,  219—226). — -Metamorphic  effects  are  dis¬ 
cussed,  and  six  chemical  analyses  [W.  H.  Herdsman] 
of  lamprophyres,  limestones,  and  a  shale  are  recorded. 

L.  S.  T. 

Evolution  of  the  granodioritic  rocks  of  the 
south-eastern  end  of  the  Kopaonik  batholith, 
Yugoslavia.  G.  Wilson  (Geol.  Mag.,  1938,  75, 
193- — 218).— Chemical  analyses  [H.  L.  Riley,  A.  W. 
Groves]  of  four  hornfelses  and  ten  rocks  of  the 
granodioritic  suite,  Kopaonik  mountains,  are  included. 

L.  S.  T. 

Kodiak  and  adjacent  islands,  Alaska.  S.  R. 
Capps  (U.S.  Geol.  Survey,  1937,  Bull.,  880-c,  Min. 
Resources  of  Alaska,  1935,  111 — 184).— The  geology 
of  the  district  is  described.  Au  placers  and  lodes  are 
also  discussed.  L.  S.  T. 

Geology  and  ore  deposits  of  the  Bayhorse 
region,  Custer  County,  Idaho.  C.  P.  Ross  (U.S. 
Geol.  Survey,  1937,  Bull.,  877,  161  pp.). — Two 
chemical  analyses  of  travertine  and  three  analyses  of 
hot-spring  H20  are  included.  Lodes  and  mines  of 
the  Bayhorse,  Boulder  Creek,  and  East  Fork  districts 
are  described.  L.  S.  T. 

Geology  and  mineral  deposits  of  the  Snowmass 
Mountain  area,  Gunnison  County,  Colorado. 
J.  W.  Vanderwilt  (U.S.  Geol.  Survey,  1937,  Bull., 
884,  184  pp.). — A  chemical  analysis  [J.  G.  Fairchild] 
of  pink  granite  from  Bear  Basin  is  given,  and  twelve 
analyses  of  Tertiary  igneous  rocks  in  Colorado  are 
compared  with  it.  Analyses  [idem]  of  quartz  diorite, 
albite  granite,  granodiorite,  and  rocks  adjacent  to 
felspathic  sandstone  are  also .  recorded.  The  ore 
deposits  and  minerals  of  Treasure  mountain  are  de¬ 
scribed,  together  with  numerous  mines  and  prospects 
of  the  whole  area.  The  history,  development,  com¬ 
position,  properties,  uses,  etc.  of  the  Yule  Colorado 
marble  are  discussed.  L.  S.  T. 

Petrographic  and  chemical  data  on  the 
Canadian  Shield.  F.  F.  Grout  (J.  Geol.,  1938, 
46,  486 — 504). — Petrographic  notes  and  39  new 
chemical  analyses  are  given  for  the  following  :  Lynd- 
hurst,  Ontario,  batholith  and  related  rocks,  Killarney 
granites  and  related  rocks,  granodioritcs  between.Lake 
Superior  and  Winnipeg,  granites,  of  the  Labrador 
Coast,  and  granites  and  granodiorites  etc.  north  of 
Lake  Winnipeg.  Preliminary  estimates  of  the  com¬ 
position  of  the  earth’s  crust  in  the  Shield  and  in  certain 
parts  of  it  are  also  given.  L.  S.  T. 

Esboitic  crystallisation  of  orbicular  rocks. 
P.  Eskola  (J.  Geol.,  1938,  46,  448 — 485). — Esboitic 
crystallisation  of  orbicular  rocks  is  the  process  by 
which  the  orbicules  have  attained  a  composition  in 
which  the  dominant  plagioclase  is  oligoclase  or  andes- 
ine.  Photographs,  descriptions,  and  chemical  ana¬ 
lyses  of  orbicular  rocks  from  Corsica,  from  Poytya, 
Laukaa,  Kangasniemi,  and  Lintusaari,  Finland,  and 
from  Kortfors,  Sweden,  are  reproduced.  The  nature 
of  the  rock  nuclei,  the  composition  of  the  felspars, 
which  are  the  minerals  determining  the  structure  of  the 
esboitic  orbicules,  and  the  genesis  of  the  orbicules  are 
discussed.  L.  S.  T. 


Relation  of  pyr^ho tite  to  other  sulphides. 
R.  L.  Hewitt  (Econ.  Geol.,  1938,  33,  305—338;  cf. 
A.,  1937,  I,  270). — The  results  of  heating  small 
portions  of  ore  sealed  in  Pyrex  or  fused  Si02  at  temp, 
up  to  900°  for  periods  up  to  50  hr.  and  cooling,  gener¬ 
ally  as  rapidly  as  possible  in  air,  are  recorded  for 
pyrrhotite  (I)  containing  approx.  10%  of  pentlandite 

(II)  (from  Sudbury,  Ontario),  ehalcopyrite  (III)  con¬ 

taining  approx.  30%  of  (I)  (from  Parry  Sound,  On¬ 
tario),  and  mixtures  of  (I)  and  galena  (IV).  Micro¬ 
scopical  examination  of  the  products  showed  that  (I) 
and  (II)  form  a  solid  solution,  with  (I)  predominating, 
between  425°  and  450°.  On  slow  cooling  from  800° 
unmixing  occurs  with  (II)  segregating  around  the 
boundaries  of  (I).  The  presence  of  oriented  laths  of 
(I)  in  the  unmixed  (II)  indicates  that  a  second  solid 
solution  with  (II)  as  the  dominant  mineral  is  formed, 
or  that  (II)  breaks  down  and  expels  (I).  (I)  and  (III) 

form  two  solid  solutions.  Above  300°,  (I)  dissolves 
in  (III)  and  chalcopyrrhotite  is  formed;  above  600°, 

(III)  dissolves  in  (I),  and,  on  unmixing,  forms  oriented 

laths  in  (I).  Crystals  of  (I)  and  (III)  were  formed  by 
sublimation  at  temp,  as  low  as  400°.  (I)  and  (IV) 

formed  a  eutectic  (29  :  71)  between  765°  and  775°,  and 
crystals  of  (IV)  were  produced  at  700°,  probably  by 
sublimation.  L.  S.  T. 

Rapakivi  granites  [of  Fennoscandiaj.  H.  G. 
Backlund  (J.  Geol.,  1938,  46,  339 — 396). — Morpho¬ 
logy,  structure,  associated  rocks,  weathering,  texture, 
mineralogy,  crystallisation,  chemistry,  differentiation, 
genetics,  and  radioactivity  are  discussed.  Numerous 
partial  analyses  are  reproduced.  L.  S.  T. 

Crystallisation  equilibrium  in  nepheline- 
albite-silica  mixtures  with  fayalite.  N.  L. 
Bowen  and  J.  F.  Schairer  (J.  Geol.,  1938,  46,  397 — 
411). — Details  of  a  thermal  study  of  the  system 
NaAlSi04-Fe0-Si02  are  given.  The  cryst.  phases 
formed  in  the  various  compositions  are  cristobalite, 
tridymite  (I),  albite  (II),  fayalite  (III),  nepheline 

(IV) ,  carnegieite,  hcrcynite,  and  wustite.  Two  tern¬ 

ary  eutectics,  one  between  (I),  (II),  and  (III)  at  980°i 
10°,  which  can  be  regarded  as  a  simplified  fayalite 
rhyolite,  and  the  other  between  (IV),  (II),  and  (III), 
at  990°  ±10°,  regarded  as  a  simplified  fayalite  phonol- 
ite,  occur.  The  results  are  discussed  in  relation  to  the 
origin  of  natural  phenolites,  trachytes,  and  rhyolites 
bearing  (III).  The  equilibrium  diagram  of  the  above 
system  reproduced  revises  that  given  previously  (A., 
1937, 1,  101).  L.  S*.  T. 

Late  sodic  differentiates  of  basic  eruptives. 
H.  von  Eckermann  (J.  Geol.,  1938,  46,  412 — 437).— 
Chemical  analyses  of  rocks  from  Gubben  island,  North 
Ulfo  island.  West  Varnsingen  island,  and  Nordingra 
are  tabulated  and  discussed.  L.  S.  T. 

Eclogite  in  the  Bl^ick  Forest  and  its  retrograde 
alteration.  O,  H.  Erdmannsdorffer  (J.  Geol., 
1938,  46,  438 — 447). — A  chemical  analysis  [M.  Zum- 
busch]  of  a  hornblende-eclogite  is  reported. 

L.  S.  T. 

Minerals  from  S.  California.  J.  Murdoch 
and  R.  W.  Webb  (Amer.  Min.,  1938,  23,  349—355).— 
Okenite,  grossularite,  and  hyalite  from  Crestmore, 
Riverside  County,  almandite  garnet  from  George’s 
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Gap,’  San  Gabriel  Mountains,  zeolites  from  Acton, 
Los  Angeles  ^County,  gibbsite  from  San  Joaquin 
Valley,  Kern  County,  gastaldite  from  Rincon,  San 
Diego  County,  mariposite  and  clinozoisite  from  San 
Francisquito  Canyon,  and  lamellar  quartz  from 
Twenty- nine  Palms,  San  Bernardino  County,  are 
described.  L.  S.  T.  i 

Anthophyllite  and  cummingtonite-grunerife 
series.  A.  N.  Wing  hell  (Aincr.  Min.,  1938,  23, 
329 — 333). — Variation  diagrams  for  both  series  are 
reproduced.  The  anthophyllite  (1)  and  cumming- 
tonite  (II)  series  illustrate  a  case  of  isodimorphism, 
since  the  (II)  series  extends  beyond  60%  of 
HJVIg7Si8024  and  the  (I)  series  to  approx.  90%  of 
H^Fe^O^.  L.  S.  T. 

Vivianite  from  Ruth,  Nevada.  V.  P.  Gian  ell  a 
(Ainer.  Min.,  1938,  23,  414). — The  first  occurrence 
reported  from  Nevada.  ■  . .  L.  S.  T. 

Veatchite,  a  new  calcium  borate  from  Lang, 
California.  G.  Switzer  (Amcr.  Min.,  1938,  23, 
409 — 411). — Veatchite,  Ca2B60n,2H20,  monoclinic, 
a0  6*72,  b0  41*26,  c0  41*20  a.,  £6  7°,  biaxial,  posi¬ 
tive,  ?ix  1*551,  ~ny  1*553,  n z  1*621,  all  ±0*002, 
hardness  2,  d  2*69,  calc.  mol.  \vt.  of  unit  cell  17,126, 
has  CaO  31*08,  B203  59*03,  H20  9*50,  insol.  0-G2,  total 
100*23%  [F.  A.  Gonyer],  and  occurs  in  white  cross¬ 
fibre  veins  in  limestone  and  howlite.  L.  S.  T. 

Epithermal  hiibnerite  from  the  Monitor  Dis¬ 
trict,  Alpine  County,  California.  V.  P.  Gianella 
(Eeon.  Geol.,  1938,  33,  339— 348).— The  mode  of 
occurrence  of  hiibnerite  in  the  ore  specimens  from  the 
Zaca  mine  is  described.  L.  S.  T. 

Amphiholisation  of  sills  and  dykes  in  the 
Libby  Quadrangle,  Montana.  R.  Gibson  and 
W.  F.  Jenks  (Amer.  Min.,  193S,  23,  302—313). 

L.  S.  T. 

Monazite,  xenotime,  and  zircon  from  apatite¬ 
bearing  pegmatites  of  the  S ty ri an- C arinthi an 
old  crystalline  zone.  H.  Meixner  (Z.  Krist., 
193S,  99,  50* — 55), — New  occurrences  of  the  minerals 
are  characterised,  mainly  by  crystallographic  data, 
and  discussed  with  reference  to  locality.  I.  Me  A. 

Quartz  from  Felsob&nya  (now  Baia  Sprie, 
Rumania).  L.  Tokody  (Z.  Krist.,  1938,  99,  56— 
60). — A;  description  of  surface  morphology  with 
special  emphasis  on  twinning.  Both  D-  and  L- forms 
occur.  1.  Me  A. 

•  -  i  .... 

Spectroscopic  investigation  of  aragonite  and 
baryta  from  Katanga.  A..  Sghoep  and  J.  Eeck- 
hout  (Natuurwetensch.  Tijds.,  1938,  20,  134 — 137).— 
Aragonite  crystals  embedded  in  pitchblende  from 
Shinkolobwo  contained  Sr  (0*1%),  Pb  (0*1— 0*2%), 
traces  of  Ba,  Na,  Co,  and  Mn,  but  no  Mg.  Baryta 
from  Shangulowre  (Congo)  contained  only  Ca,  Sr,  and 
traces  of  Na  as  foreign  metals.  *  S.  C. 

Gopiapite  from  the  Vedrin  mine.  A,  Schoep 
(Natuunvetensch.  Tijds.,  1938,  20,  141 — 142). — The 
first  occurrence  of  copiapite,  2Fe203,5S03,17H20,  in 
quantity  in  Belgium  is  recorded.  -  S~.  G. 

Injection  rocks  of  the  Kotto  region.  E. 
Polinard  (Natuurwetensch.  Tijds.,  1938,  20,  143 — 
155), — The  geology,  mode  of  formation,  and  com- 


pbsition  of  the  injected  rocks  (schists,:  gneiss,  amphi¬ 
bolites,  and  exceptionally  quartzites)  of  the  Kotto 
basin  to  the  north  of  Bria  in  the  Oubangui-Chari 
region  of  French  Equatorial  Africa  are  discussed. 

:  -  ■  S.C. 

Blue  rock  salt.  II.  K.  Przibram  (Kali,  1936, 
30,  61 — 63;  Chem.  Zentr.,  1936,  ii,  753;  cf.  A., 
1928,  391). — A  discussion  of  the  origin  of  the  colour, 
its"  relation  to  the  rate  of  growth  of  the  crystal,  the 
effect  of  pressure,  and  the  analogy  to  the  coloration 
of  anhydrite  and  langbeinite.  H.  J.  E. 

Basal  rocks  and  green  crystalline  slates  of 
the  Sstara  Planina.  J.  S.  Tomitsgh  (B.  Serb. 
Konigl.  Akad.,  1934,  162,  87 — 130;  Chem.  Zentr,, 
1936,  ii,  449). — Petrological  characteristics  of  the 
rocks  and  their  metamorphosis  products  are  described. 

H.  J.  E. 

Geochemistry  of  Swedish  sulphide  ores.  S. 
Landergren  (Geol.  For.  Stockholm  Forhandl.,  1935, 
57,  626—636;  Chem.  Zentr.,  1936,  ii,  40).— The 
Saxberg  and  Garpenberg  breccia  ores  contain  chiefly 
Ni,  with  Zn  11  and  Si02  30%.  ‘  J.  S.  A. 

Micro-organic  rock  weathering.  F.  Hardy 
(Nature,  1938,  142,  37 — 38). — Chemical  analyses 
[G.  C.  L.  Bourne]  of  percolated  H20.  which  had 
passed  through  sterilised  granular  dolerite  and  granite 
show  that  the  degree  of  wreathering  is  greater  when 
the  H20  is  first  inoculated  with  washings  from  the 
surface  of  weathering  rock  of  the  same  kind.  The 
increased  weathering  mainly  concerns  Ca,  Mg,  and 
C03"  (or  HCCV) ;  Fe”  is  oxidised  to  Fe**\ 

L.  S.  T. 

Luminescence  investigations  with  fluorites 
and  other  minerals.  II.  H.  Haberlandt  (Sit- 
zungsber.  Akad.  Wiss.  Wien,  1935,  Ila,  144,  663 — 
666;  Chem.  Zentr.,  1936,  ii,  1304;  cf.  A.,  1936, 
1089). — The  close  connexion  between  fluorescence  and 
thermoluminescence  with  the  rare-earth  content  and 
the  mineral  origin  has  been  confirmed  by  the  inves¬ 
tigation  of  numerous  new  occurrences  of  fluorite.  In 
tw  o  fluorites  a  zonal  arrangement  of  the  red  radio¬ 
fluorescence  in  the  interior  of  the  cubic  crystals  was 
established.  The  thermoluminescence  Spectra  of  cal- 
cite  from  Altenberg  near  Iglau,  anhydrite  (I),  stron- 
tianite,  and  danburite  showed  lines  due  to  rare 
earths.  With  (I),  thermoluminescence  varies  con¬ 
siderably  according  to  the  occurrence  and  conditions 
of  formation.  U  bands  were  detected  in  the  fluores¬ 
cence  spectra  of  Mexican  hyalite,  bolivarite,  sodalite, 
and  haiiyne,  but  not  leucite  or  nephelite.  L.  S.  T. 

Shearing  experiments  oh  minerals .  -  E .  S. 
Larsen  and  P.  W.  Bridgman  (Amer.  J.  Sci.,  1938, 
[v],  36^81 — 94) .-^-Shearing,  under  pressures  >50,000 
kg.*  per  sq.  cm.,  of  mixtures  of  orthoclase,  halloysite, 
etc.  (of  the  composition  of  sericite),  chlorite,  sericite, 
etc.  (to  give  biotite),  and  various  other  minerals 
appeared,  by  optical  and  N-ray  examination,  to 
pro<luce  chemical  changes,  but  no  metamorphic 
<f  stress  minerals  w*ere  formed.  L.  J.  S. 

Trap  rock  from  Holyoke  Range,  Massachu¬ 
setts.  N.  P.  Stevens  (Amer.  J.  Sci.,  1938,  [v], 
36,  150 — 154). — Two  closely  agreeing  .  chemical 
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analyses  are  given  of  diabase  from  a  sill  and  a  dike, 
with  petrographical  descriptions.  '  L.  J.  S. 

Ungemachite  ,  and  clino-ungemachite  :  new 
minerals  from  Chile.  M.  A;  Peacock  and  M.  G. 
Bandy  (Amer.  Min.,  1938,  23,  314— 328).— Details 
are  now  given  (cf.  A.,  1938,  1,  282).  L.  S.  T. 

Granites,  micro  granites,  and  rhyolites  in  the 
eastern  extremity  of  the  Massif  de  Gueret,  and 
particularly  the  existence  of  tourmaline  in  cer¬ 
tain  rhyolites.  A.  Demay  (Compt.  rend.,  1938, 
206,  1905 — 1907). — Full  chemical  analyses  arc  given 
for  typical  rocks  of  the  region  considered,  and  the 
occurrence  of  tourmaline  and  biotite  in  rhyolite 
adjoining  granite  deposits  is  described  and  discussed. 

A.  J.  E.  W. 

Minerals  in  cavities  in  basalt  from  Lake 
Balaton,  Hungary.  B.  Mauritz  (Tsch.  Min.  Petr. 
Mitt.,  1938,  50;  93 — 106). — Descriptions  are  given  of 
the  various  minerals  (zeolites,  thaumasite,  felspars, 
augite,  aragonite,  opal,  etc.)  found  in  amygdaloidal 
cavities  in  the  basalt  from  the  quarries  at  Halap  and 
Guides.  L.  J.  S. 

Differentiation  in  diabases  in  eastern  Thur¬ 
ingia.  P.  Wagner  (Tsch.  Min.  Petr.  Mitt.,  1938, 
50,  107 — 180). — Outcrops  of  '  large  intrusions  arc 
mapped  and  petrographical  descriptions  are  given  of 
the  rocks,  which  range  in  depth  from  quartz-diabase 
(Si02  56*11,  MgO  4-81%)  to  a  picritic  rock  (Si02 
43-20,  MgO  17*64%).  L.  J.  S. 

Zeolites  in  New  Mexico.  C.  E.  Needham 
(Amer.  Min.,  1938,  23,  285— 287).— Thomsonite  (I), 
analcite,  and  natrolite  occur  in  a  dark-coloured 
andesite  from  the  Valle  del  Ojo  do  la  Parida.  A 
zeolite,  apparently  (1),  also  occurs  in  the  bentonitic 
tuff  of  the  Blue  Canyon,  Socorro  Mts.  L.  S.  T. 

Formation  of  iddingsite.  A,  B.  Edwards 
(Amer.  Min.,  1938,  23,  277— 281).— Iddingsite  (I), 
Mg0,Fe2O3J3SiO2}4H2O,  is  formed  from  olivine  during, 
or  after,  extrusion,  according  to  the  temp,  of  the 
magma  at  the  time  of  extrusion,.  If  the  magma 
cooled  sufficiently  before  extrusion  insufficient  Fe 
oxides  remain  in  the  residual  volatile  matter  for  (I) 
to  be  formed.  L.  S.  T. 

r  ,  >  ~  %  . 

Uraninite  and  associated  minerals  from  Had- 
dam  Neck,  Connecticut.  Ev  Ingerson  (Amer, 
Min.,  1938,  23,  269— 276).- — Uraninite  (I)  from  Rock 
Landing  Quarry  is  described.  The  estimated  age  is 
28—29  X  107  yeaj*s.  Sote  worthy  minerals  associated 
with  a) ,  are  gummite,  autunitc,  torbernite,  and 
columbite.  .  L.  S.  T. 

Catlinite  and  the  Sioux  quartzite.  E.  L. 
Berg  (Amer.  Min.,  1938,  23,  258 — 26S). — The  miner¬ 
alogy  and  petrography  of  the  catlinite  bed  at  Pipe¬ 
stone,  Minnesota,  are  described.  Catlinite  (I),  p  2*746, 
hardness  approx,  2-5,  or  red  pipestone  consists  mainly 
of  serieite  with  pyrophyllite  (II)  as  the  light- coloured 
replacement  mineral.  (I)  practically  free  from  (II) 
has  Si02  49*01,  A1203  35-17,  Fe*03  3*06,.  FeO.  none, 
MgO  0-2.3,  CaO  0-05,  Na20  0-6,:K20  5:62,  H20+  .5;63, 
HoO—  0-24,  Ti02  0-44,  Li20  0-16,  ignition  loss  (less 


total  H20)  0-24,  total  99-91%  [R.  B.  Ellestad]. 
The  origin  of  the  quartzite  deposits  is  discussed. 

L.  S.T. 

Petrologic  results  of  a  study  of  the  minerals 
from  the  Tertiary  volcanic  rocks  of  the  San 
Juan  Region,  Colorado.  Plagioclase  felspars. 
E.  S.  Larsen,  J.  Irving,  F.  A.  Gonyer,  and  E.  S. 
Larsen  3rd  (Amer.  Min.,  1938,  23,  227 — 257 ;  cf.  A., 
1938,  I,  49). — Plagioclase  (I)  is  the  chief  mineral 
among  the  phenocrysts  of  the  San  Juan  lavas.  The 
variations  in  the  composition  of  (I)  in  an  individual 
rock  are  described,  and  are  explained  in  terms  of 
progressive  crystallisation  etc.  Chemical  analyses  of 
nine  plagioclases  are  recorded.  A  statistical  study  of 
the  plagioclase  phenocrysts  from  70  analysed  rocks  has 
been  made,  and  curves  showing  the  relationship 
between  composition  of  the  rock  and  its  plagioclase 
(anorthite)  are  reproduced.  The  origin  of  the  pheno¬ 
crysts  is  discussed ;  most  of  them  did  not  crystallise 
from  a  magma  of  the  composition  of  the  lava  in  which 
they  are  found.  L.  S.  T. 

Lower  Silurian  geo  synclinal  phosphorites  in 
the  N.E.  branch  of  the  Karatau  range.  P.  L. 

Bezrukov  (Compt.  rend.  Acad.  Sci.  U.U.S.S.,  1938, 
18,  445 — 448). — The  deposits  arc  described. 

H.  J.  E 

Tetrahedral  structure  of  minerals.  A.  E. 
Fersman  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938, 
18,  449 — 452). — Data  relating  to  ions  of  the  type  M04 
are  summarised  and  discussed.  The  max.  stability 
is  observed  in  ions  of  radius  0*3  to  0-4  a.  Ions  of 
smaller  dimensions  make  up  flat  triangles  with  a 
3-co-ordination.  Ions  with  radius  0*4 — 0*7  a.  form 
tetrahedra  with  4-co- ordination  only  at  elevated  temp. 
Approx.  85  v*t.-%  of  the  earth’s  crust  , is  made  up  of 
lattices  containing  tetrahedral  ions.  H.  J.  E. 

Action  of  sulphide  minerals  on  solutions  of 
gold  chloride  and  cyanide,  0.  E.  Zvjagintzev 
and  E.  L.  Pisarshevskaja  (Compt.  rend.  Acad.  Sci. 
U.R.S.S.,  1938, 18,  435— 436).—  Aq.  HAuC14  (0-1690  g. 
of  Au  in  100  ml.)  was  reduced  rapidly  at  20°  by 
pyrite  (I)  and  chalcopyrite  (II)  and  more  slowly  by 
halenite  and  sphalerite.  Reduction  of  aq.  KAu(CN)2 
was  much  slower,  but  (I)  and  (II)  were  again  the  more 
active.  !  •  :  -  H.  J.  E* 

Sapropelic  deposits  in  the  Coorong  region 
of  S.  Australia.  (Sir)  D.  Mawson  (Inst.  Petroleum 
Conf.,  Jpne,  1938,  3  pp.). — Coorongite  consists  of  the 
accumulated  remains  of  microscopic  pond  life,  chiefly 
of  the  alga  Botryococcus  Braunii .  Tw  o  other  forms  of 
algal  deposits  recently  discovered  are  described.  The 
second  of  these  is  a  gelatinous,  rubber-like  material — 
an  algal  gel  of  a  type  low  in  oil -yielding  qualities.  An 
analvsis  is  recorded.  L.  S.  T. 

V 

’  Effect  of  lattice  discontinuities  on  the  magnetic 
properties  of  magnetite.— See  A.,  1938,  I,  390. 

^  j’  : 

Tengerite  found  in  Iisaka.  T.  Jimori  (Sci,. 
Papers  Inst.  Phys.  Chem.  Res.  Tokyo,  1938,  34,  832— 
841). — The  material,  which  occurs  as  a  white  powder 
in  cavities  of  a  reddish-brown  mineral  related  to 
garnet,  embedded  in  felspar,  or  else  as  incrustations 
on  a  felspar  or  yttrialite  surface,  has  the  approx, 
composition  3V(0H)C03,CaC03,3H20.  It  may  be 
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formed  by  reaction  of  a  Ca  salt  with  a  solution  of  an 
alkali .  Y  carbonate,  produced  from  yttrialite  by 
weathering,  the  resulting  Y  Ca  carbonate  being 
insol,  •  R.  C.  M. 

Hypersthene  from  Japan.  H.  Kuko  (Proc. 
Imp.  Acad.  Tokyo,  1928,  14,  218 — 220). — Hypers¬ 
thene  crystals  in  dacite-pumice  from  the  Hakone 
volcano  gave  Si0o  53*24,  Ti02  0*23,  A1203  1*38, 
Fe203  1*05,  FeO  18*70,  MnO  0*85,  MgO  23*34,  CaO 
1*23,  Na20,  K20,  P205  traces,  H20  0*10  =  100*12. 
This  composition  and  the  optical  data  (a  1*691, 
p  1*701,  y  1*705,  2V  60°)  are  compared  with  previous 
plots  (A.,  1935,  1344;  1936,  185).  L.  J.  S. 

Primary  cummingtonitic  hornblende  from 
dacites  in  Japan.  H.  Kuno  (Proc.  Imp.  Acad. 
Tokyo,  1938,  14,  221 — 224). — Cummingtonitic  horn¬ 
blende  does  not  appear  to  have  been  previously 
recorded  in  an  undoubted  igneous  rock.  Optical  data 
arc  given  of  colourless  crystals  with  a  marginal  zone 
of  common  green  hornblende.  When  heated  at  750°, 
this  material  changes  into  basaltic  hornblende. 

L.  J.  S. 

Heavy  minerals  from  crystalline  rocks  in  the 
region  between  Passau  and  Cham.  G.  Claus 
(Neues  Jahrb.  Min.,  1936,  71,  1—58;  Chem.  Zentr., 
1936,  ii,  1138 — 1139). — The  minerals  are  described. 
Zircon  and  monazite  are  the  chief  of  the  heavy 
minerals.  H.  J.  E. 

Isogonal  combination  in  the  barytes  type.  H. 
Bergheimer  (Zentr.  Min.,  1936,  A,  101 — 109  ;  Chem. 
Zentr.,  1936,  ii,  768—769).  H.  J.  E. 

Manganese-bearing  amphiboles  of  Praborna 
(San  Marcel,  Valle  d’Aosta).  R.  Rondolino 
(Period.  Min.,  1936,  7,  109—121 ;  Chem.  Zentr.,  1936, 
ii,  769). — The  mineral,  containing  approx.  7%  of  Mn 
and  no  Fen,  is  described.  H.  J.  E. 

Ankerite  and  cosalite  from  Vasko.  L.  Tokody 
and  G.  Vavrinecz  (Fold.  Kozlony,  1935,  65,  301— 
305 ;  Chem.  Zentr.,  1936,  ii,  769).  H.  J.  E. 

Artinite  from  the  Cogne  mines  (Valle  d’Aosta). 
M.  Fenoglio  (Period.  Min.,  1936,  7,  47 — 57 ;  Chem. 
Zentr.,  1936,  ii,  769). — The  analytical  data  are  repre¬ 
sented  by  MgC03,Mg(0H)2,3H20 .  An  identity  period 
of  3*14  a.  was  detected  by  X-ray  measurements. 

H.  J.  E. 

Augite  from  Vesuvius.  II.  K.  Muller  (Zentr. 
Min.,  1936,  A,  116 — 122;  Chem.  Zentr.,  1936,  ii, 
769).- — Augite  from  1929  lava  has  the  composition 
74SiO2,6Al2O3,4Fe2O3,6FeO,30MgO,37CaO,2TiO2,with 
traces  of  K20  and  Na20.  H.  J.  E. 

Gadolinite  crystals  from  Ytterby.  L.  O. 
Martin  (Geol,  Foren.  Stockholm  Forhandl.,  1936,  58, 
344 — 34S  ;  Chem.  Zentr.,  1936,  ii,  769). — Crystallo¬ 
graphic  measurements  are  recorded.  H.  J.  E. 


(Zentr.  Min.,  1936,  A,  129 — 135;  Chem.  Zentr.,  1936, 
ii,  769). — Goniometric  measurements  are  given. 

H.  J.  E. 

Region  with  indications  of  useful  minerals. 
Poggio  S.  Vicino  (formerly  Ficano),  Macerata 
Province,  Upper  Esino  Valley,  Torrente  della 
Mola.  G.  de  A  d’Ossat  (Ric.  sci.  Progr.  teen., 
1936,  [ii],  7,  I,  56;  Chem.  Zentr.,  1936,  ii,  770). 

H.  J.  E. 

Ores  of  the  nickel  and  cobalt  veins  of  Arburese 
(Sardinia).  G.  Dessau  (Period.  Min.,  1936,  7,  21— 
39;  Chem.  Zentr.,  1936,  ii,  771).— The  ores  are 
described.  H.  J.  E. 

Phenacite,  its  morphology  and  paragenesis. 
F.  H.  Pough  (Jahrb.  Min.  Beil.-Bd.,  1936,  A,  71, 
291—341;  Chem.  Zentr.,  1936,  ii,  2116).— Phenacite 
forms  trigonal  rhombohedral  crystals  ;  a  no.  of  speci¬ 
mens  from  different  sources  are  described,  and  their 
paragenesis  is  discussed.  Phenacite  is  probably 
characteristic  of  the  later  stages  of  pegmatite  form¬ 
ation,  being  stable  at  lower  temp,  than  beryl.  It  is 
also  characteristic  of  hydrothermal  processes. 

A.  J.  E.  W. 

Orthoclase  twins  and  the  Karlsbad  law.  H. 
Tertsch  (Zentr.  Min.,  1936,  A,  198 — 207;  Chem. 
Zentr.,  1936,  ii,  2116). — Twin  formation  according  to 
the  Karlsbad  law  in  orthoclase  in  which  the  (001)  and 
(101 )  faces  predominate  occurs  with  growth  faces 
parallel  to  the  (010)  plane.  When  the  (001)  and  (201) 
faces  predominate  overlapping  of  the  twin  components 
occurs.  The  difference  is  ascribed  to  differing  vis¬ 
cosity  of  the  mother-liquors,  low  viscosity  favouring 
growth  parallel  to  the  (010)  plane.  A.  J.  E.  W. 

Rod-shaped  clay  particles.  G.  Nagelschmidt 
(Nature,  1938,  142,  114). — Pyrophyllite  crystals  from 
Tres  Cerritos,  Sierra  Nevada,  California,  form  long,  thin 
rods  radiating  outwards  from  the  centres  of  spheres. 
X-Ray  single  crystals  reflexions  with  a  period  of 
5*1  a.  for  the  needle  axis  have  been  obtained. 

L.  S.  T. 

Crystal  structures  of  the  clay  mineral  hydrates . 
S.  B.  Hendricks  (Nature,  1938,  142,  3S). — Hydrates 
such  as  vermiculite,  hydrated  halloysite,  and  prob¬ 
ably  montmorillonite,  contain  layers  of  H20  as  hexa¬ 
gonal  networks  interleaved  with  the  silicate  structure. 

L.  S.  T. 

What  does  the  attackability  of  clay  by  hydro¬ 
chloric  acid  signify?  W.  L,  E.  de  Keyser 
(Natuurwetensch.  Tijds.,  1938,  20,  137— 141). — For 
very  pure  clays,  e.g.,  kaolin  and  fireclays,  there  is  a 
very  close  relationship  between  the  amount  of  A1203 
dissolved  by  HC1  and  the  fineness  (%  <0*5  fx.)  of  the 
sample,  but  this  relationship  is  less  obvious  with  impure 
clays.  In  no  case  is  it  possible  to  use  the  extraction 
method  for  the  determination  of  allophanoids.  S.  C. 

Conditions  of  deposition  of  the  oil  shales 


Baveno  granite  mica.  P.  Gallitelli  (Period. 
Min.,  1936,  7,  61—76;  Chem.  Zentr.,  1936,  ii,  769).— 
Analytical  and  crystallographic  data  are  recorded. 

H.  J.  E. 


Isomorphous  layer  formation  in  corundum 
and  its  significance  for  differentiating  between 
synthetic  and  natural  corundums.  A.  Schroder 


and  cannel  coals  of  Scotland.  M.  Macgregor 
(Ints.  Petroleum  Conf.,  June,  1938,  12  pp.).— Distri¬ 
bution  of  the  shales  and  coals,  the  nature  of  the  sedi¬ 
ments  associated  with  them,  and  the  conditions  of 
deposition  are  discussed.  L.  S.  T. 

Dielectric  constant  and  conductivity  of  soil 
at  high  radio  frequencies  .—See  A.,  1938,  I,  388. 
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Band  spectrum  of  helium.  S.  P.  McCall um 
and  M.  S.  Wills  (Nature,  1938,  142,  252 — 253). — 
Band  spectra  of  a  discharge  in  He  at  27*5  mm. 
pressure  obtained  under  different  excitation  con¬ 
ditions  indicate  that  He  mols.  formed  in  the  discharge 
have  a  life  ~1  /600  sec.  or,  more  probably,  that  they 
are  formed  by  the  collision  of  metastable  with  neutral 
atoms  after  interruption  of  the  discharge. 

L.S.T. 

Band  spectra  of  nitrogen  forming  a  Rydberg 
series.  T.  Takamne,  T.  Suga,  and  Y.  Tanaka 
(Sci.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo,  1938,  34, 
854 — 864). — The  absorption  bands  of  N2  forming 
a  Rydberg  scries  have  been  studied.  An  emission 
band,  %vhich  is  also  visible,  forms  a  R}^dberg  series 
converging  to  the  same  limit  as  that  of  the  absorption 
bands,  viz.,  661*2  A.,  corresponding  with  the  A12D* 
state  of  No.  W.  R-  A. 

Identification  of  aurora  radiations.  J.  Kaplan 
(Z.  Physik,  1938,  108,  744— 749)  .—Certain  auroral 
lines  can  be  identified  with  single-headed  members 
of  the  ASSAY'S  series  (the  so-called  e  system)  of 
gaseous  N2  within  the  limits  of  experimental  error, 
whereas  Vegard’s  identification  of  the  lines  with 
double-headed  members  of  the  e  system  of  solid  N2 
is  less  precise  and  erroneously  suggests  the  presence 
of  solid  No  in  the  auroral  region.  H.  C.  G. 

Excitation  of  the  aurora  spectrum  in  the  labor¬ 
atory.  J.  Kaplan  (Z.  Physik,  1938,  109,  750 — 
752). — See  following  abstract.  H.  C.  G. 

Auroral  afterglows.  J.  Kaplan  (Physical  Rev., 
1938,  [ii],  54,  176 — 178).- — The  prep,  of  auroral 
afterglow's  in  pure  N2  is  discussed  in  detail.  A 
nomenclature  for  the  five  stages  most  frequently  met 
in  the  prep,  of  these  glow's  and  normally  occurring 
in  the  order  03,  NO,  CN,  Lewis-Rayleigh,  and 
auroral  stages  is  introduced.  N.  M.  B. 

Production  of  highly  vibrating  molecules. 
J.  Kaplan  (Physical  Rev.,  1938,  [ii],  54,  230). — First 
positive  N2  bands  originating  on  very  high  vibrational 
levels  and  occurring  in  the  spectrum  of  the  auroral 
afterglow^  have  been  photographed  in  the  spectrum 
of  a  newr  high-pressure  afterglow'.  The  enhancement 
of  the  bands  is  shown  and  contrasted  with  the  Lew  is- 
Rayleigh  glow.  N.  M.  B. 

Colour  of  the  nocturnal  sky.  R.  Grand- 
montagne  (Compt.  rend.,  1938,  207,  275 — 277). — 
The  mean  energy  radiated  by  the  nocturnal  sky  in  the 
spectral  bands  5800 — 6550,  6550 — 7000,  and  7000 — 
9000  a.  is  6*50,  3*56,  and  11*25  arbitrary  units, 
respectively.  The  energy  vals.  undergo  diurnal 


and  seasonal  variations,  but  the  spectral  energy 
distribution  remains  approx,  const.  A.  J.  E.  W. 

Band  spectrum  of  the  ionised  oxygen  mole¬ 
cule.  L.  Boz6ky  (Math.  nat.  Anz.  ung.  Akad. 
Wiss.,  1936,  54,  557 — 585;  Chem.  Zentr.,  1936,  ii, 
1118). — The  spectrum  wras  photographed  with  an 
improved  source  and  high  dispersion.  The  following 
consts.  were  redetermined  :  A2UBe  =  1*070,  a  = 
0  022;  X2RBe  =  1*668,  a  =  0*019.  H.  J.  E. 

Broadening  and  displacement  of  the  higher 
series  sodium  lines  through  caesium  vapour. 

C.  Fl'Chtbatjer  and  G.  Hermann  (Z.  Physik,  1938, 
110,  8 — 20). — The  broadening  of  certain  Na  lines 
due  to  admixture  of  Cs  with  the  emitting  Na  vapour 
is  measured.  The  effect  is  large  and  comparable 
with  the  Cs/Cs  broadening;  it  indicates  an  unusually 
great  action  cross-section  for  the  Cs  atom.  The  dis¬ 
placements  are  all  towards  the  red  and  from  them  the 
action  cross-section  of  Cs  towards  slow'  electrons  is 
obtained  as  25*9  x  103  sq.  cm.  per  c.c.  at  1  mm. 
pressure.  L.  G.  G. 

Moments  and  abundances  of  the  atomic 
nuclei  J7JYb  and  ^JYb.  H.  Schuler  and  J.  Roig 
(Naturwiss.,  1938,  26,  495). — The  classification  of  the 
Yb  lines  in  a  term-scheme  by  Meggers  et  al.  (A., 
1938,  I,  108)  makes  it  possible  to  determine  the 
moments  of  *?JYb  and  xIJYb  from  the  hyperfine 
structure  of  the  lines.  Transitions  between  the  terms 
(4j™Ga*)VSQ,  (4fu<os7sfSu  and  (4f46<s6p)3P0,i>3  were 
investigated.  The  mechanical  moments  of  l^Yb 
and  1JJYb  are  1/2  and  5/2,  respectively,  this  being 
the  first  example  where  the  mechanical  moments  of 
twfo  isotopes  differ  by  tw*o  units.  The  abundanco 
ratio  173Yb/mYb  is  1*13  (cf.  Aston,  A.,  1934,  341). 
The  magnetic  moment  of  ^JYb  is  positive  and  about 
as  large  as  that  of  ^Hg.  JfJYb  has  a  negative 
magnetic  moment  and  a  large  positive  quadrupole 
moment.  A.  J.  M. 

Spectrum  of  neutral  iridium,  Ir  I.  W.  Albert¬ 
son  (Physical  Rev.,  1938,  [ii],  54,  183 — 184). — From 
newr  data  in  the  range  4627 — 2159  a.,  intensities, 
XX,  and  classifications  of  the  most  intense  lines  are 
tabulated.  The  normal  electron  configuration  of 
Ir  i  is  5d76<s2  and  the  ionisation  potential  is  ~9-2  v. 

N.  M.  B. 

Atom  factor  of  thallium.  J.  Palacios  and  J. 
Losada  (Congr.  int,  Quim.  pura  apl.,  1934,  9,  II, 
165 — 171;  Chem.  Zentr.,  1936,  ii,  2293). — The  at, 
form  factor  is  calc,  from  X-ray  powder  photographs 
of  T1C1.  A.  J.  E.  W. 
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Extension  of  X-ray  spectra  towards  optical 
radiation.  M.  Siegbahn  (Nuovo  Cim.,  1938,  15, 
115 — 116). — A  summary.  0.  J.  W. 

Absolute  wave-length  determination  of  the 
A1  K<x1  9  line  with  a  concave  grating.  E.  TyrIsn 
(Z.  Physik,  1938,  109,  722— 727).— The  X  of  the  A1 
K cclt  2  ^ne  measured  with  a  concave-grating  spectro¬ 
graph  at  grazing  incidence  is  8*3397  ±0*0003  a. 
Combining  this  with  the  lattice  const,  of  calcite  the 
val.  of  the  electronic  charge  is  4*803±0*004  e.s.u. 

L.  G.  G. 

Rontgen  lines  of  the  M  series  of  18Cd  to  58Ce. 
H.  Kiessig  (Z.  Physik,  1938,  109  ,  671 — 684). — Lines 
of  the  M  series  for  elements  48Cd  to  58Ce  were  photo¬ 
graphed  with  a  plane-grating  spectrometer  and  the 
data  arranged  in  a  Moseley  diagram.  Two  new 
Moselev  lines  were  found  and  ascribed  to  the  trans- 
it  ions  Mlx0u  and  il/vOm-  An  JJ/ap  doublet  was 
found  with  57La.  New  energy  level  vals.  are  calc. 
Measurements  of  the  half- width  vals  of  Mz  lines  show 
a  definite  relationship  with  the  periodic  system. 

H.  C.  G. 

AYRay  spectra.  II.  Comparison  of  the 
spectra  of  tungsten  and  platinum  in  the  first 
and  second  orders.  F.  Yierheller  and  J.  A. 
Saralegui  (Strahlenther.,  1934,  51,  704 — 713; 
Chem.  Zentr.,  1936,  ii,  2088). — The  relation  between 
the  first-order  spectra  is  in  accord  with  the  at.  nos. 
The  line  spectra  become  more  complex  in  the  second 
order.  A  classification  of  lines  in  the  neighbourhood 
of  the  a-,  p-,  and  y- lines  is  attempted. 

A.  J.  E.  W. 

Excitation  of  metastable  atoms  in  a  gas  dis¬ 
charge.  V.  Fabrikant  (Compt.  rend.  Acad.  Sci. 
U.R.S.S.,  1938,  19,  385 — 388). — In  the  discharges 
in  Hg  rectifiers  the  excited  atoms  constitute  about 
10%  of  the  total  and  have  a  Boltzman  distribution. 
At  the  initial  moment  (stationary  discharge)  the 
excited  atoms  are  distributed  over  the  discharge 
section  according  to  Bessel’s  function  and  not 
uniformly  (cf.  Meissner  and  Graflunder,  A.,  1928, 
212),  and  an  exponential  abatement  in  concn.  occurs 
with  time.  F.  J.  L. 

Effect  of  magnetic  field  on  mercury  discharge 
radiation,  Y.  Fabrikant  and  G.  Rochlin  (Compt. 
rend.  Acad.  Sci.  U.R.S.S.,  1938,  19,  393 — 396). — The 
effect  of  the  magnetic  field  produced  by  two  solenoids 
on  the  luminous  discharge  from  a  low-pressure, 
H20-cooled,  liquid- cathode  Hg  lamp  is  investigated. 
The  luminosity  of  the  positive  column  is  little  affected 
by  a  longitudinal  homogeneous  field,  but  a  non- 
homogeneous  field  increases  the  intensities  of  the  lines 
XX  5461,  5770 — 5791  a.  6 — 7  times  and  of  the  resonance 
lines  XX  1850  and  2537  a.  2 — 5  times.  The  magnetic 
field  causes  distortions  of  the  electron  paths  and 
increases  the  no.  of  collisions  between  atoms  and 
electrons.  F.  J.  L. 

Influence  of  ultrasonic  waves  on  the  discharge 
potential  of  hydrogen.  R.  Piontelli  (Atti  R. 
Accad.  Lincei,  1938,  [vi],  27,  357— 363).— The 
influence  of  ultrasonic  waves  on  the  current-potential 
curves  at  smooth  Pt  cathodes  in  0*1n-HC1,  -KC1, 
and  -NaOH  has  been  studied  at  25°.  The  ultrasonics 
bring  about  a  strong  depolarisation,  which  is  about 


0*8  v.  at  the  lowest  c.d.  and  decreases  with  increasing 
c.d.  The  bearing  of  the  results  on  modern  theories 
of  overvoltage  is  discussed.  0.  J.  W. 


Generalisation  of  the  theory  of  electrical 
discharges.  J.  S.  Townsend  and  E.  W.  B.  Gill 
(Phil.  Mag.,  1938,  [vii],  26,  290 — 311). — The  theory 
is  extended  to  cover  discharges  in  gases  at  low  pressure 
and  under  the  influence  of  magnetic  field. 

0.  D.  S. 

Excitation  of  radiating  atoms  in  a  gas  dis¬ 
charge.  V.  Fabrikant.  (Compt.  rend.  Acad.  Sci. 
U.R.S.S.,  1938,  19,  389 — 392). — Theoretical  calcula¬ 
tions  of  the  concns.  of  excited  radiating  atoms  based 
on  the  analogy  between  the  diffusion  of  quanta  and 
atoms  suggested  by  Compton  (Physical  Rev.,  1922, 
20,  283).  F.  J.  L. 

Ionisation  of  air  by  X-rays  of  varying  hardness 
and  degree  of  homogeneity  up  to  400  kv.  in 
cylindrical  chambers  with  diameter  up  to 
70  cm.  W.  I.  Block  (Ami.  Physik,  1938,  [v], 
32,  701 — 733). — An  extension  of  the  investigation  of 
Kiistner  (A.,  1931,  994)  for  X-rays  of  higher  energy. 
The  variation  in  sharpness  and  intensity  of  X-ray 
beams  of  220  and  400  kv.  energy  at  various  depths  in 
H20  have  been  investigated  by  means  of  a  small 
chamber.  0.  D.  S. 

Secondary  emission  of  beryllium.  E.  G. 
Schneider  (Physical  Rev.,  1938,  [ii],  54,  185 — 188; 
cf.  A.,  1938,  I,  3). — As  the  deposition  of  Be  film,  by 
evaporation  in  vac.,  proceeds,  the  secondary  emission 
ratio  rises  from  that  of  the  support  metal  to  about  2*5 
and  then  falls  to  <  1 ,  whilst  the  voltage  of  the  primary 
electrons  necessary  to  reach  the  max.  drops  to  about 
200  v.  Heating  the  thick  Be  to  bright  redness  for  a 
few  min.  raises  the  emission  to  about  1*6  with  the  max, 
at  a  primary  energy  of  about  630  v.  Surface  oxid¬ 
ation  increases  the  emission  to  about  4*1.  Explan¬ 
ations  of  these  effects  arc  discussed  and  evidence  is 
given  that  the  max.  secondary  emission  ratio  for  pure 
bulk  Be  is  1*6.  N.  M.  B. 


Emission  of  protons  from  hydrogenated 
palladium.  T.  Franzini  (Nuovo  Cim.,  1938, 
15,  88 — 99). — The  emission  of  positive  and  negative 
particles  from  Pd  saturated  with  H2  has  been  studied 
for  the  temp,  range  100 — 1250°.  Expressions  are 
given  showing  the  variation  with  temp,  of  (a)  the 
velocity  of  thermal  emission  of  electrons  from  pure 
Pd,  (b)  the  velocities  of  thermal  emission  of  electrons 
and  of  protons  from  Pd  saturated  with  H2,  and  (c)  the 
velocity  of  diffusion  of  H2  through  Pd.  The  results 
show  that  the  H  emitted  by  Pd  is  partly  in  the  form  of 
protons.  0.  J,  W. 

Determination  of  e/m  for  electrons.  A.  E. 
Shaw  (Physical  Rev.,  1938,  [ii],  54, 193 — 209). — A  new 
precision  method  utilising  the  good  focussing  proper¬ 
ties  of  crossed  electric  and  magnetic  fields  (cf.  A., 
1934,  233)  is  described.  The  final  equation  for 
e/m  does  not  involve  the  velocity  explicitly  and 
focussing  criteria  eliminate  the  markedly  "error- 
inducing  influence  of  electron  velocity.  The  val.  of 
e/m  is  (1*7571  ±0*0013)  X  107  e.m.u.  The  limitations 
imposed  by  the  design  of  the  condenser  are  discussed. 

N.  M.  B. 
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Atomic  electron  velocities  in  hydrogen.  A.  L. 
Hughes  and  (Miss)  M.  A.  Starr  (Physical  Rev.,  1938, 
[ii],  54,  189—193;  cf.  A.,  1938,  109).— The  relation  of 
the  inelastic  scattering  of  fast  electrons  by  gases  to  the 
distribution  of  velocities  among  the  at.  electrons  is 
discussed.  A  beam  of  electrons  of  energy  1737 — 
4040  v.  was  directed  into  H2  at  low  pressure  and  from 
measurements  of  the  distribution  of  energies  among 
those  electrons  scattered  at  34*2°  the  distribution  of 
component  velocities  among  the  at.  electrons  was 
found.  The  experimental  curve  is  wider  by  about 
11%  at  half- width  than  the  curve  computed  by  Hicks 
(cf.  A.,  1937, 1,  590).  In  view  of  exact  agreement  for 
He,  the  theory  in  the  case  of  H2  probably  needs 
revision.  N.  M.  B. 

Velocity  distribution  of  elastically  colliding 
electrons  in  a  gas  with  molecules  executing 
thermal  movements.  R.  Lichtenstein  (Physikal. 
Z.,  1938,  39,  646 — 656). — Theoretical.  The  velocity 
distribution  of  electrons  which  suffer  elastic  collisions 
with  the  mols.  of  a  gas  executing  thermal  movements 
is  calc,  when  the  electrons  are  under  the  influence  of  a 
homogeneous  electric  field.  The  velocity  distribution 
of  rapid  electrons  is  determined  by  the  thermal 
movements  of  the  mols.  A.  J.  M. 

Electronic  space  charge  with  homogeneous 
initial  electron  velocity  between  plane  electrodes. 
M.  J.  0.  Strutt  and  A,  van  der  Ziel  (Physica,  1938, 
5,  705—717).  H.  J.  E. 

Spontaneous  electron  emission  from  electrodes 
and  the  field  electron  emission  from  thin  layers 
of  insulators  as  an  after-effect  of  the  discharge 
through  gases.  H.  Paetow  (Naturwiss.,  1938, 
26,  497). — When  tho  discharge  in  a  tube  is  switched 
off  a  stream  of  electrons  continues  to  flow  from  the 
cathode,  the  val.  of  this  current  decreasing  with  time, 
and  being  oc  product  of  the  time  for  which  the  dis¬ 
charge  took  place  and  the  current  strength  up  to  a 
saturation  val.  The  effect  has  its  origin  in  surface  and 
adsorption  layers  as  it  disappears  if  the  electrodes  are 
pure,  or  if  they  are  preheated.  Different  gases  exert 
different  effects  on  the  surface  layers,  e.g.f  only  He  and 
Ne  could  induce  the  effect  in  02  layers,  showing  that  in 
the  discharge  in  He  and  Ne  photons  of  greater  energy 
than  in  other  gases  occur.  By  the  addition  of  impuri¬ 
ties,  e.g.f  MgO,  to  the  electrodes  the  after-current 
could  be  increased  to  10~9  amp.  If  the  MgO  or  other 
insulator  is  separated  from  the  metal  electrode  by  a 
semi-conducting  layer,  electrons  of  energy  >20  e.v. 
are  emitted.  The  excitation  is  caused  by  photons. 
With  a  homogeneous  layer  of  Al2On  on  Al,  however, 
a  greater  excitation  is  produced  by  ions  than  by 
photons.  A.  J.  M. 

Influence  of  adsorbed  films  on  the  liberation 
of  electrons  and  the  reflexion  of  ions  from  tung¬ 
sten  bombarded  by  positive  caesium  ions.  H. 
Paetow  and  W.  Walcher  (Z.  Physik,  1938,  110, 
69 — 83). — The  no.  of  electrons  liberated  from  W 
surfaces  by  bombardment  with  positive  Cs  ions  is 
greatly  increased  by  the  presence  of  adsorbed  films. 
Such  films  also  have  a  considerable  effect  on  the 
reflexion  of  ions.  The  mechanism  of  these  pheno¬ 


mena  is  discussed  and  the  reflexion  process  compared 
with  surface  ionisation.  H,  C.  G. 

Spin  phenomena  and  limiting  conditions. 
F.  Moglich  (Z.  Physik,  1938,  110,  1 — 7). — Mathe¬ 
matical.  The  directional  quantisation  of  an  electron 
can  be  calc,  without  employing  the  matrix  of  Dirac 
and  Pauli.  H.  C.  G. 


Production  of  positrons  in  the  passage  of 
fast  (3-particles  through  matter.  H.  Staub 
(Helv.  Phys.  Acta,  1936,  9,  306 — 316;  Chem.  Zentr., 
1936,  ii,  933 — 934). — From  Wilson  chamber  measure¬ 
ments  the  effective  cross-section  for  such  a  process  is 
<5  X  10-24  sq.  cm.,  as  is  required  by  theory. 

H.  J.  E. 

Production  of  positron-electron  pairs  during 
the  passage  of  (3-particles  through  matter. 
N.  Feather  and  J.  V.  Dunworth  (Proc.  Camb. 
Phil.  Soc.,  1938,  34,  435 — 441). — The  production  of 
positron-electron  pairs  by  high-energy  (3 -particles 
from  a  source  of  U-X  in  absorbers  of  Al,  Pb,  and  brass 
is  investigated  by  recording  the  simultaneous  emission 
of  the  pairs  of  oppositely  directed  quanta  which  are 
produced  wrhen  positrons,  having  already  lost  all  their 
energy  in  ionisation,  finally  suffer  annihilation. 

F.  J.  L. 


Slow  positive  rays.  A.  Rostagni  (Nuovo  Cim., 
1938,  15,  117 — 120). — A  summary  of  previous  work. 

O.  J.  W. 


Anomalous  scattering  of  a-particles  and  long- 
range  nuclear  forces.  H.  S.  W.  Massey  and 
C.  B.  O.  Massey  (Proc.  Camb.  Phil.  Soc.,  1938,  34, 
498 — 501). — The  anomalous  scattering  of  oc-particles  in 
H2,  D2,  and  He  revealing  appreciable  deviations  from 
Coulomb’s  lawr  cannot  be  explained  by  the  electro¬ 
static  polarisation  of  the  colliding  nuclei  due  to  their 
electric  charges.  F.  J.  L. 

Equilibrium  state  between  large  ions  and 
ions  produced  in  a  gas  by  X-rays.  O.  Te-Tchao 
and  (Mlle.)  A.  M.  Moulin  (Compt.  rend.,  1938,  206, 
1464—1466). — The  production  by  X-rays  of  large 
positive  and  negative  ions  in  a  current  of  air  containing 
smoke  particles  has  been  investigated.  The  relation 
between  the  no.  of  ions  produced  and  the  ionisation 
intensity  is  discussed.  A.  J.  E.  W. 


Townsend  ionisation  number,  y,  and  its  rel¬ 
ation  to  field  intensity.  R.  Schofer  (Z.  Physik, 
1938,  110,  21 — 36). — Discharge  initiation  potentials 
in  A  with  various  electrodes  under  different  conditions 
have  been  measured  in  order  to  determine  y,  which  was 
also  calc,  from  the  decrease  in  initiation  potential 
resulting  from  incident  radiation.  The  two  methods 
give  concordant  results.  H.  C.  G. 


Striated  positive  column.  I.  Pure  hydrogen. 
A.  Gunther- Schulze  and  H.  Meinhardt  (Z.  Physik, 
1938,  110,  95—117;  cf.  A.,  1938,  378).— The  c.d.  at 
which  the  non-striated  discharge  changes  into  the 
striated  form  can  be  measured  accurately  and  is  an 
exponential  function  of  the  pressure.  The  formation 
of  discrete  pairs  of  striae  and  the  various  phases  of  the 
discharge  are  discussed.  H.  C.  G. 

Influence  of  the  Ramsauer  effect  on  the  poten¬ 
tial  gradient  in  a  positive  column.  B.  Klarfeld 
(Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938,  19,  471 — 
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473;  cf.  Groos,  A.,  1934,  711). — In  the  pressure  range 
0*001 — 10  mm.  Hg,  potential  gradient-^)  curves  have 
been  recorded  by  a  probe  method  for  discharges  in 
He,  Ne,  A,  and  Kr,  and  in  K  and  Hg  vapours.  Where 
a  Rainsauer  effect  exists  (Kr,  A,  Ne,  and  possibly  Hg) 
the  curves  show  a  min.  Agreement  with  theory  is 
qual.  I.  McA. 

Nuclear  law  of  4  and  isotopy  of  the  elements. 
Structure  of  the  nucleus  of  atoms.  HI.  G. 

Oddo  (Gazzetta,  192S,  68,  352—359;  cf.  A.,  1933, 
99G).' — For  the  20  most  abundant  elements  in  the 
earth’s  crust  the  relative  abundances  of  isotopic 
masses  corresponding  with  4ny  4n  +  1,  4n  -f-  2,  and 
4 n  +  3  ai;e  82*23,  2*28,  1*81,  and  12*17%,  respectively. 
The  five  elements  F,  Na,  Al,  P,  and  Mn,  which  have  no 
isotopes,  all  have  at.  wts.  corresponding  with  4n  -}-  3. 
Isotopes  of  mass  4n  -j-  2  arc  apparently  least  stable. 
This  rule  holds  also  for  the  less  abundant  elements, 
although  not  so  striking^.  0.  J.  W. 

Isotopes  of  potassium.  A.  K.  Brewer  (Ind. 
Eng.  Chem.,  1938,  30,  893 — 896). — A  type  of  Geiger 
counter  suitable  for  the  measurement  of  radioactivity 
of  K,  and  a  mass-spectrograph  for  tho  estimation  of 
the  no.  and  abundance  of  isotopes,  are  described. 
The  approx,  proportions  are  39K  S300, 40K  1, 41K  585. 
Ratios  39K/J1K  for  K  from  various  sources  are  tabul¬ 
ated.  In  general  plant  tissues  have  the  ratios  for  the 
soil  in  which  they  grow  but  kelp  and  seaweeds  are 
exceptions.  Animal  tissues  show  marked  selectivity. 
The  only  radioactive  isotope  is  40K.  Its  disintegra¬ 
tion  const,  is  computed.  The  combined  disintegration 
steps  are  git  ->  gCa  +  [3,  IJk  +  c  ->  gA  -j-  y.  The 
relative  rates  of  production  of  I0Ca  to  10A  should  bo 
equal  to  the  ratio  of  (3-  to  y- rays  or  100  :  1.  This  is 
about  the  ratio  in  the  earth’s  crust.  It  seems 
probable  that  most  if  not  all  the  40Ca  and  40A  in  the 
earth’s  crust  results  from  I0K  decay.  C.  I. 

Mass  number  of  stable  isotopes  of  elements 
43,  61,  85,  and  87.  R.  GukooiRE  (Compt.  rend., 
1938,  206.  1477— 1478).— The  following  mass  nos.  are 
deduced  from  a  consideration  of  the  stable  isotopes  of 
neighbouring  elements :  element  43,  97  and  99 ; 
element  61,  145,  147,  and  possibly  149;  element  85, 
213,  215,  and  possibly  217 ;  element  87,  219  and  221. 
If  elements  85  and  87  form  part  of  a  disintegration 
series  commencing  with  U,  the  parent  element  must  be 
a  hitherto  unknown  isotope  of  mass  no.  231,  233,  or 
237.  A.  J.E.W. 

Probable  existence  of  element  93  in  the  natural 
state.  H.  Htjlubei  and  (Mlle.)  Y.  Catjchois 
(Compt.  rend.,  1938, 207, 333 — 335). — X-Ray  emission 
lines  at  886,  696,  734,  and  596  X,  which  are  identified 
with  the  Lctl9  (3j,  andyj  lines  of  element  93,  respec¬ 
tively,  have  been  observed  on  examination  of  minerals 
containing  U  and  Re.  The  intensity  of  the  lines 
increases  on  chemical  concn.  of  the  Re,  confirming  the 
presence  of  an  analogous  element.  A.  J.  E.  W. 

Existence  of  hitherto  unknown  natural  a- 
radiation.  J.  Schixtlmeister  (Sitzungsber.  Akad. 
Wiss.  Wien,  1935,  Ila,  144,  475—487 ;  Chem.  Zentr., 
1936,  ii,  1115). — a-Rays  of  range  ~2*1  cm.  have  been 
reported,  but  their  source  is  unknown.  They  are 
always  associated  with  Sm.  Ga,  Ge,  In,  Tl,  Se,  and  P 


were  shown  to  be  inactive,  and  the  activity  may  be 
duo  to  Tu  or  to  element  61.  H.  J.  E. 

Variation  of  ionisation  with  range  of  a-p ar¬ 
ticles,  protons,  deuterons,  and  3H  particles. 
J.  C.  Bower  (Proc.  Camb.  Phil.  Soc.,  1938,  34,  450 — 
458) —The  positions  of  max.  ionising  efficiency  for 
single  a-particles,  protons,  deuterons,  and  3H  particles 
have  been  determined  by  photometric  measurement 
of  the  variation  of  density  along  photographs  of 
expansion  chamber  tracks  to  be  2*78,  0-78,  1*47,  and 
2*39  mm.,  respectively.  F.  J.  L. 

Method  of  determining  the  degree  of  depend¬ 
ence  of  the  disintegrations  of  polonium  atoms. 
M.  Ferrer  (Compt.  rend.,  1938,  207,  336 — 337). — A 
theoretical  discussion  of  oscillographic  records  of 
a-particle  emission  from  Po.  A.  J.  E.  W. 

Radioactive  recoil  in  the  preparation  of 
tborium-C".  V.  Majer  (Coll.  Czech.  Chem.  Comm., 
1938,  10,  236 — 241). — Examination  by  the  Geigcr- 
Miillcr  counter  of  the  decay  of  Th-C"  (half-life  3*2  min.), 
obtained  from  the  active  deposit  of  Th  by  recoil, 
shows  the  presence  of  Th-C  (60  min.),  Th -B  (10*6  hr.), 
and  also  10%  of  Th-X  (87*4  hr.) ;  the  observed  effects 
are  attributed  to  the  formation  of  at.  aggregates. 

K.  W.  P. 

(3-Rays  from  radium-E.  B.  T.  Wright  and 

A.  W.  McReynoles  (Physical  Rev.,  1938,  [ii],  54, 

231). — The  emission  of  heavy  electrons  from  Ra-I?  as 
reported  by  Jauncey  (cf.  A.,  1938,  I,  111)  is  investig¬ 
ated.  When  ebonite  screens  are  placed  between  the 
condenser  plates  electrons  scattered  from  the  plates 
are  eliminated  as  suggested  by  Compton  (cf.  ibid., 
224).  N.  M.  B. 

Total  energy  of  the  y-radiation  emitted  from 
the  active  deposit  of  actinium.  (Miss)  E.  Kara- 
MicHArLOVA  (Proc.  Camb.  Phil.  Soc.,  1938,  34, 
429 — 434). — The  total  energy  emitted  in  tho  form  of 
y-radiation  from  Ac-J5  +  C  is  determined  by  measur¬ 
ing  the  ionisation  produced  relative  to  that  of  a  Ra-C 
and  Th-j5  +  C  y-radiation  after  absorption  in  various 
thicknesses  of  Pb  from  0  to  2  cm.  F.  J.  L. 

(3-Rays  of  actinium-B  and  -C"  partial  spectra, 

B.  W.  Sargent  (Physical  Rev.,  1938,  [ii],  54,  232). — 
The  end  points  of  the  (3-rays  of  Ac-B  and  Ac-C", 
determined  with  increased  precision  by  an  absorption 
method,  arc  1*40  and  1*47  Me.v.,  and  the  ranges 
0*64  and  0*68  g.  per  sq.  cm.  of  Al,  respectively. 
Intensities,  constitutions,  and  transformations  are 
discussed,  and  tho  relative  importance  of  the  use  of 
max.  instead  of  average  energies  is  examined. 

N.  M.  B. 

Scattering  of  D-D  neutrons.  S.  Ktkuchi 
and  H.  Aoki  (Sci.  Papers  Inst.  Phys.  Chem.  Tokyo, 
1938,  34,  865 — 872). — The  scattering  cross-sections 
(/)  of  21  elements  for  D-D  neutrons  have  been  measured 
by  an  apparatus  which  is  described.  The  data 
obtained  indicate  that  /  is  a  regular  function  of  the 
at.  no.  having  max.  and  min.  This  is  in  contradiction 
to  the  conclusion  of  Dunning  (A.,  1935,  1186). 

W,  R.  A. 

Diffusion  properties  of  slow  neutrons.  E. 
Amaldi  and  E.  Fermi  (Ric.  sci.  Prog,  tec.,  1936,  [ii],  7, 
I,  393—395;  Chem.  Zentr.,  1936,  ii,  2086).— The 
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mean  free  path  for  D-  and  A -group  neutrons  (cf.  A*, 
1938,  I.  427)  is  corr.  to  ~1*1  cm.;  the  val.  for  the 
(7-group,  the  determination  of  which  is  described,  is 
0-275  cm.  The  cross-sections  for  elastic  collision  with 
H  and  for  capture  are  4*8  and  0*32  x  10-24  sq.  cm., 
respectively.  The  mean  life  period  is  1*6  X  10-4  sec. 

A.  J.  E.  W. 

Interaction  of  fast  neutrons  with  atomic  nuclei. 
A.  Soltan  (Nature,  1938,  142,  252). — Measurements 
of  the  absorption  of  neutrons  (deuteron  bombardment 
of  Li)  by  various  substances  indicate  that  for  heavy 
nuclei,  at  least,  the  sticking  probability  is  <1,  a 
fast  neutron  may  fall  on  a  nucleus  without  sticking 
to  it  and  without  changing  its  direction  to  any 
great  extent.  L.  S.  T. 

Distribution  of  resonance  levels  from  the  ex¬ 
citation  of  nitrogen  by  fast  neutrons .  J.  Thxbaud 
and  P.  Comtarat  (Compt.  rend.,  1938,  207,  226 — 
228;  cf.  A.,  1938,  I,  427). — Resonance  levels  are 
observed  with  energies  of  0*S5,  1-02,  1*30,  1*60,  1*75, 
2*05,  2-25,  2*55,  2*75,  3*05,  and  3*30  Me.v. 

H.  J.  E. 

Artificial  a-radioactivity.  R.  Dopel  (Verh. 
phys.-med.  Gcs,  Wurzburg,  1936,  59,  78 — 79; 
Chem.  Zentr.,  1936,  ii,  2287— 22SS).— Artificial  a- 
radioactivity  with  a  decay  period  of  several  min.  has 
been  observed  in  Ce,  Cs,  and  In  after  neutron  bom¬ 
bardment.  This  shows,  in  agreement  with  Gamow’s 
theory,  that  no  fundamental  distinction  exists 
between  spontaneous  and  artificially  excited  a-particle 
emission.  A.  J.  E.  W. 

Detection  of  a-rays  during  the  irradiation  of 
thorium  and  uranium  with  radium-beryllium 
neutrons.  G.  F.  von  Droste  (Z.  Physik,  1938, 
110,  84 — 94). — An  ionisation  chamber  is  described 
which  in  combination  -with  a  valve  amplifier  can 
detect  a-particles  in  the  presence  of  Ra,  y-rays  being 
separated  by  means  of  a  W  filter.  Within  experi¬ 
mental  error  of  the  counter  no  (?i,  a)  process  occurs 
with  Th  or  U.  L.  G.  G. 


Yield  of  a-particles  from  beryllium  bombarded 
by  protons.  G.  T,  Hatch  (Physical  Rev.,  1938, 
[ii],  54,  165—171 ;  cf.  A.,  1938,  I,  7).— Experiments 
to  determine  the  excitation  function  of  the  reaction 
5EeQ),  a)JLi  for  proton  energies  >400  kv.  are  described. 
The  yield  is  of  the  order  4  X  1(H  a-particle  per 
proton  at  400  kv.,  but  the  derived  thin  target  curve 
shows  a  marked  flattening  from  the  exponential  form 
observed  at  lower  voltages.  Above  300  kv.  the  cross- 
section  is  nearly  const,  at  about  2*3  X  10'26  sq.  cm. 

N.  M.  B. 

Energy  change  in  the  transmutation  of  beryl¬ 
lium  into  lithium  by  proton  bombardment. 
S.  K.  Allison,  L.  S.  Skaggs,  and  N.  M.  Smith,  jun. 
(Physical  Rev.,  1938,  [ii],  54,  171—175;  cf.  preceding 
abstract). — Since  the  a-particle  yield  from  the 
reaction  ®Be(p ,  a)JLi  is  very  high ,  energies  were 
measured  with  high  precision  by  deviating  a  beam  of 
a-particles  through  90°  by  means  of  a  steady  source 
of  high  voltage  which  could  be  measured  to  0*1%  up  to 
40  kv.  Be  was  bombarded  by  320-  and  by  383-kv. 
protons.  The  energy  distribution  curves  of  the 
a-particles  show  a  sharp  high-energy  limit  increasing 
with  proton  energy.  The  energy  balance  of  the 


reaction  is  2*152±0*04  Me.v.,  corresponding  with 
2*310±0*04  x  10-3  at.  wt.  unit.  The  difference  in 
mass  of  9Be  and  6Li  is  thus  2  *99S04  ±0*00009.  Assuming 
the  val.  6*016S6±0*00020  for  6Li,  the  mass  of  9Be  is 
9*01491  ±0*00025.  N.  M.  B. 

Beryllium  isotope  of  mass  8.  O.  Laaff  (Ann. 
Physik,  193S,  [v],  32,  743 — 760). — An  amplifying 
circuit  is  described  for  the  quant,  measurement  of 
the  ionising  power  of  single  fast  nuclear  fragments. 
The  8Be  nucleus  produced  by  the  process  11B(p,  «)8Bo 
disintegrates  into  two  a-particles  detected  by  their 
simultaneous  entry  into  the  ionisation  chamber. 
It  is  calc,  that  the  energy  of  disintegration  is  < 
0*2  Me.v.  Discrepancies  from  the  theoretical  vab. 
for  the  spatial  distribution  of  the  liberated  a-particles 
were  observed.  O.  D.  S. 

Absorption  and  coincidence  experiments  on 
the  radiations  from  radioactive  sodium,  24Na. 
N.  Feather  and  J.  Y.  Dunwortk  (Proc.  Camb. 
Phil.  Soc.,  1938, 34,  442 — 449). — The  energy  spectrum 
of  the  P-particles  from  2INa  is  simple  and  continuous 
with  an  upper  limit  at  1*40  X  10G  e.v.,  but  many  of 
the  p-particles  are  not  time- correlated  with  the 
y- ray  emission,  although  almost  all  y-ray  quanta 
occur  “  simultaneouslv  ”  with  Remission. 

F.  J.  L. 

Radiosilicon  produced  by  bombardment  of 
sulphur  with  fast  neutrons.  J.  Cichocki  and  A. 
Soltan  (Compt.  rend.,  1938,  207,  423 — 425). — 
Periods  of  14*5  days  (cf.  A.,  1937, 1,  490)  and  ~2*6  hr. 
are  observed  on  bombardment  of  S  writh  13*5  Me.v. 
neutrons.  The  2*6-hr.  period  is  associated  with  Si 
in  chemical  separations,  confirming  that  it  is  due  to 
31Si  :  fJS  +  \n  -x  ?iSi  +  £He.  The  exact  period 
(157*3±1*3  min.)  is  in  agreement  with  that  of  31Si 
formed  by  a  (n,p)  reaction  from  31P  (156*9±1*6  min.). 
30P  produced  by  a  (w,  2 n)  reaction  has  a  period  of 
130*6±1*5  sec.  A.  J.  E.  W. 

Radioelement  produced  in  cadmium  under  the 
action  of  fast  neutrons.  M.  Donfi  and  B.  Ponte- 
corvo  (Compt.  rend.,  1938,  207,  287 — 289). — A 
radioelement  of  period  50 ±5  min.  has  been  produced 
by  bombarding  Cd  with  neutrons  from  a  Rn-Be 
source.  Its  radiation  is  of  high  intensity  but  very 
low  penetrating  power.  Chemical  separations  show 
that  the  element  is  probably  a  Cd  isotope,  possibly 
corresponding  with  a  metastable  state  to  which  the 
atom  returns  after  excitation  without  neutron 
capture;  y-rays  or  conversion  electrons  are  emitted 
on  reversion  to  the  fundamental  state.  A.  J.  E.  W. 

Disintegration  of  boron  with  emission  of 
deuterons.  I.  Zlotowski  (Compt.  rend.,  1938, 
207,  148 — 150). — In  the  disintegration  of  B  with  Po 
a-particles  4  and  270  JH  tracks  were  observed 
(A.,  1938,  1,  290).  Repetition  of  the  experiment  with 
higher-energy  a-particles  (5*15  instead  of  4*8  Me.v.) 
gives  147  iH  ana  6  JD  tracks.  Of  the  10  JD  particles  8 
have  energies  between  3*65  and  4*05  Me.v.  and  the 
other  2  between  4*81  and  5*20  Me.v.  The  probabili¬ 
ties  of  the  occurrence  of  the  alternati  ve  disintegrations 
lJB  +  £He  llC  +  ?D  +  1*39  Me.v.  (a)  or  llC  + 
JH  ±  4*30  Me.v.  (6)  are  discussed ;  (6)  is  40  times  as 
probable  as  (a).  W.  R.  A. 


490 


BRITISH  CHEMICAL  AND  PHYSIOLOGICAL  ABSTRACTS.— A.,  I. 


1  (/.  9) 


Disintegration  of  nitrogen  by  neutrons.  G. 
Kirsch  and  F.  Rieder  (Sitzungsber.  Alcad.  Wiss. 
Wien,  Ila,  1935,  144,  383—392 ;  Chem.  Zentr.,  1936, 
ii,  935). — The  Wilson  chamber  photographic  method 
was  employed.  Two  processes  are  associated  with  the 
capture  of  neutrons.  In  one  irB  is  produced  by 
emission  of  an  a-particle,  and  in  the  other,  which  is 
less  frequent  and  mainly  due  to  faster  neutrons, 
a  proton  is  emitted  and  14  C  produced.  The  energy 
relationships  lead  to  the  expectation  of  a  long  life 
for  the  products.  H.  J.  E. 

Disintegration  of  aluminium,  examined  by 
tbe  photographic  method.  E.  Stepp  an  (Sitzungs- 
ber.  Akad.  Wiss.  Wien,  Ila,  1935,  144,  455 — 474; 
Chem.  Zentr.,  1936,  ii,  937). — Proton  groups  of  range 
17,22,25,28,41,46,50,  and  56  cm.  at  15°  were  detected. 
The  energy  relationships  are  discussed.  H.  J.  E. 

Disintegration  of  elements  from  argon  to 
manganese  with  polonium  a-rays.  J.  Schintl- 
meister  and  E.  Foyn  (Sitzungsber.  Akad.  Wiss. 
Wien,  Ila,  1935,  144,  409—418;  Chem.  Zentr.,  1936, 
ii,  935;  cf.  A.,  1936,  1045).— Of  the  elements  A,  K, 
Ca,  Sc,  Ti,  V,  and  Mn,  only  K  gave  an  appreciable 
yield  of  H  particles.  The  remainder  gave  >0*2  H 
particle  per  106  Po  a-particles.  H.  J.  E. 

Nuclear  photo-effect  with  y-  rays  from 
UB  (p,  y).  W.  Gentner  and  W,  Bothe  (Natur- 
wiss.,  1938,  26,  497 — 498). — Artificial  radioactive 
nuclei  (13N,  11  min.;  34C1,  33  min.;  39Ca,  4*5  min.; 
62Cu,  10*5  min. ;  C3Zn,  38  min. ;  1DCAg,  24  min. ; 
108Ag,  2*3  min. ;  Sb,  15  min.)  have  been  produced  by 
the  nuclear  photo-effect  using  y- rays  from  nB 
obtained  by  bombarding  B  with  protons  of  900 — 
950  lev.  energy.  The  relative  efficiencies  of  the 
y-rays  from  Li  and  B  are  compared.  Except  in  the 
case  of  108Ag  there  is  little  difference  in  the  efficiencies. 

A.  J.  M. 

Zero  effect  of  counter  tubes.  H.  Osterwisch 
(Physikal.  Z.,  1938,  39,  661— 665) —The  residual 
radiation  of  counter-tubes  of  various  dimensions  was 
determined  in  a  rock-salt  mine  at  1000  m.  H20 
equiv.  The  val.  was  const,  over  the  normal  working 
range  of  the  tubes.  A.  J.  M. 

Cause  of  abrupt  changes  in  counter-tube 
discharges.  R.  Schade  (Naturwiss.,  1938,  26, 
546 — 547). — The  sudden  changes  in  counter-tube 
discharges  are  attributed  to  statistical  variations  in 
the  subsequent  emission  of  electrons,  possibly  a 
photo-electric  emission  from  the  cathode. 

A.  J.M. 

Heavy  electrons  in  cosmic  rays.  V.  Veksler 
and  N.  Dobrotin  (Compt.  rend.  Acad.  Sci.  U.R.S.S., 
1938, 19,  479—482 ;  cf.  A.,  193S,  I,  114,  382,  et  aZ.).— 
The  previous  arrangement  of  proportional  counters 
is  now  used  at  sea  level  to  determine  the  dependence 
of  the  no.  of  coincidences  on  the  thickness  of  an  inter¬ 
posed  Fe  plate.  Other  causes  being  eliminated,  the 
particles  responsible  are  shown  from  range  and  ionis¬ 
ation  to  be  heavy  electrons  of  mass  50 — 300m; 
these  are  of  secondary  origin.  I.  McA. 

Large  cosmic  showers  of  the  atmosphere. 
P.  Auger  and  R.  Maze  (Compt.  rend.,  1938,  207, 
228 — 230). — Data  are  recorded  for  coincidences  in 


the  recording  of  counters  at  2  m.,  5  m.,  and  20  m. 
apart,  and  for  the  effect  of  screening.  H.  J.  E. 

Hard  cosmic-ray  showers.  W.  Bothe  (Indian 
J.  Physics,  1938,  12,  155 — 161). — A  lecture. 

W.  R.  A. 

Angles  between  the  components  of  a  pair 
[of  particles  produced  by  y-rays].  A.  Ali- 
chanian,  B.  Dzelepov,  and  P.  Spiyak  (Compt. 
rend.  Acad.  Sci.  U.R.S.S.,  1938,  19,  379— 380).— The 
no.  of  particles  produced  by  internal  conversion  of 
y-rays  from  20  me.  of  Po  deposited  electrically  on  a 
thin  foil  (30  g.)  of  Al-Be  alloy  (65%  Be)  were 
measured  by  the  method  of  coincidences  in  two 
Geiger  counters  set  at  0°,  30°,  60°,  90°,  120°,  150°, 
and  180°  to  each  other.  The  angles  between  the  pairs 
created  by  y-rays  (Po  and  Be)  in  Pb  were  also  in¬ 
vestigated.  A  strong  max.  in  the  no.  of  coincidences 
occurs  at  45 — 50°.  F.  J.  L. 

Ionisation  in  gases  at  high  pressures  by  gamma 
radiation.  J.  Clay  and  M.  Kwieser  (Physica, 
1938,  5,  725 — 736). — Measurements  are  recorded  for 
Kr,  A,  and  N2  at  pressures  up  to  140  atm.  and  for 
fields  up  to  6000  v.  per  cm.  Addition  of  small 
amounts  of  A  has  no  effect  on  the  results  for  N2, 
and  vice  versa,  but  addition  of  a  small  amount  of 
02  to  N2  or  A  made  it  more  difficult  to  obtain  satur¬ 
ation  in  these  gases.  The  effect  of  screening  with 
>10  mm.  of  Pb  on  the  ionisation  produced  in  N2, 
A,  Kr,  and  Xe  by  the  y-rays  from  Ra  was  studied. 

H.  J.  E. 

Theory  of  natural  and  artificial  radioactivity 
based  on  the  constitution  of  atomic  nuclei.  A. 
V£ronnet  (Compt.  rend.,  1938,  207,  121 — 123; 
cf.  A.,  1938,  I,  429). — On  the  basis  of  the  theory 
that  all  at.  nuclei  are  built  up  from  D*  and  3H+, 
natural  radioactivity  arises  from  the  spontaneous 
decomp,  of  23H  ->  a  +  p  +  D.  Induced  radio¬ 
activity  is  due  to  interaction  between  3K  particles 
and  protons,  deuterons,  neutrons,  and  a-particles. 
Schemes  for  these  interactions  arc  given. 

W.  R.  A. 

Artificial  transformation  of  a  proton  into  a 
neutron.  M.  Fierz  (Helv,  Phys.  Acta,  1936,  9, 
245—264;  Chem.  Zentr.,  1936,  ii,  933).— Theoretical. 

H.  J.  E. 

Theory  of  nuclear  forces.  C.  Moller  (Nature, 
1938,  142,  290—291).  L.  S.  T. 

Theory  of  p-decay.  M.  H.  Hebb  (Physica, 
1938,  5,  701 — 704). — The  method  of  Crane  and 
Halpern  for  detecting  the  neutrino  is  discussed.  For 
the  validity  of  this  method  it  is  necessary  that  the 
p- disintegration  be  adiabatic.  Theoretical  arguments 
that  this  is  so  are  advanced.  H.  J.  E. 

Interaction  between  charged  particles  and 
radiation  field.  H.  A.  Kramers  (Nuovo  Cim., 
1938,  15,  108 — 114). — Mathematical.  0.  J.  W. 

Interaction  between  elementary  particles. 
E.  C.  G.  Stueckelberg  (Compt.  rend.,  1938,  207, 
387— 389).— Mathematical.  A.  J.  E.  W. 

Transformations  of  elements  in  the  interior 
of  stars.  II.  C.  F.  von  Weizsacker  (Physikal. 
Z.,  1938,  39,  633 — 646). — The  assumption  that  all  the 
known  elements  are  being  formed  in  stars  at  present 
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is  discarded  on  the  grounds  that  the  lower  limit  of 
the  occurrence  of  He  in  stars  based  on  it  does  not 
agree  with  experiment,  the  existence  of  U  and  Th 
cannot  be  satisfactorily  explained,  and  the  explan¬ 
ation  of  Harkins’  rule  given  previously  (A.,  1937, 
I,  214)  in  this  connexion  is  not  correct.  The  sources 
of  energy  produced  by  stars  are  discussed.  Such 
energy  must  depend  alone  on  nuclear  reactions 
involving  light  nuclei.  The  necessary  physical  con¬ 
ditions  for  the  production  of  elements  and  for  the 
production  of  all  types  of  nuclei  in  comparable 
amounts  are  considered.  A.  J.  M. 

Deviation  of  the  nuclei  £He  and  from  the 
Hartree  model.  B.  0.  Gronblom  (Z.  Physik, 
1938,  110,  37 — 57). — A  mathematical  discussion  of 
the  correction  arising  from  nuclear  structure  to  be 
applied  to  the  Hartree  *  energy.  The  discussion  is 
based  on  assumptions  as  to  the  nuclear  forces  involved. 

H.  C.  G. 

Fundamental  physical  concepts.  C.  V.  Drys- 
dale  (Nature,  1938,  142,  288 — 289). — Theoretical. 

L.  S.  T. 

Cosmological  and  atomic  constants.  D.  S. 
Kothari  (Nature,  1938,  142,  354—355).  L.  S.  T. 

Gravitational  constant,  specific  charge,  and 
ratio  of  mass  of  proton  and  electron.  H.  Ertel 
(Naturwiss.,  1938,  26,  498 — 199). — Theoretical.  A 
relationship  between  the  gravitational  const.  (/),  the 
sp.  charge  (e),  the  mass  of  the  electron  and  proton 
(m)3  Sommerfeld’s  fine  structure  const,  (a  =  1/137), 
and  the  no.  of  protons  (N  =  no.  of  electrons  for  elec¬ 
trical  neutrality  of  all  matter  in  the  universe)  is 
derived,  which  gives  a  satisfactory  val.  for  /  when 
experimental  vals.  are  substituted.  A.  J.  M. 

Quantum  mechanical-relativistic  foundation 
of  the  connexion  between  the  universal  physical 
constants.  H.  Ertel  (Naturwiss.,  1938,  26,  499 — 
500). — The  relationship  between  the  universal  physical 
consts.  h,  c,  ±e  (electrical  quantum),  (mass 

of  proton  and  electron),  /  (Newton’s  gravitational 
const.),  and  X  (cosmological  const,  of  the  relativistic 
field  equations)  has  been  derived  by  means  of  a 
modification  of  the  theory  of  a  static  universe  put 
forward  by  Sambursky  et  al.  (Phys.  Rev.,  193S,  53, 
256).  -  A.  J.M. 

Order  of  magnitude  of  probabilities  of  radio¬ 
active  transition  in  the  nucleus.  B.  Ponte- 
corvo  (Compt.  rend.,  1938,  207,  230 — 232). — 
Theoretical.  H.  J.  E. 

Powers  of  exchange  between  elementary 
particles  and  Fermi's  ^-disintegration  theory  as 
consequences  of  a  possible  field  theory  of  matter. 
E.  C.  G.  Stueckelberg  (Helv.  Phys.  Acta,  1936, 
9,  3S9— 404;  Chem.  Zentr.,  1936,  ii,  2087).— A 
theory  is  considered  in  which  the  electron,  neutrino, 
proton,  and  neutron  are  regarded  as  quantum  states 
of  a  single  elementary  particle.  A.  J.  E.  W. 

Characteristic  functions  of  the  fundamental 
operators  of  the  Dirac  theory  of  the  electron. 
G.  Petiau  (Compt.  rend.,  1938,  206,  1455—1457).— 
Mathematical.  A.  J.  E.  W. 


Charge-dependence  of  nuclear  forces.  N. 
Kemmer  (Proc.  Camb.  Phil.  Soc.,  1938,  34,  354 — 
364). — The  hypothesis  that  the  forces  between 
elementary  nuclear  particles  are  independent  of  the 
charges  of  the  particular  particles  involved  (“  charge- 
independence  hypothesis  ”)  is  extended  to  explain 
the  proton-proton  interaction.  F.  J.  L. 

Binding  energies  of  the  hydrogen  isotopes. 
A.  H.  Wilson  (Proc.  Camb.  Phil.  Soc.,  1938,  34, 
365 — 374). — Assuming  that  the  potential  energy 
of  a  proton  and  a  neutron  is  of  the  form  C"Xr/r,  the 
wave  equation  of  the  deuteron  in  its  ground  state 
is  solved,  and  the  binding  energy  of  the  isotope  3H 
is  calc.  F.  J.  L. 

Relativity  correction  for  the  ionisation  energy 
of  atoms  with  two  electrons.  H.  A.  S.  Eriksson 
(Z.  Physik,  1938,  109,  762— 773).— The  general 
formula  for  the  relativity  correction  of  the  ionisation 
energy  of  atoms  with  2  electrons  and  any  nuclear 
charge  Z  is  shown  to  be  an  expansion  of  1  jZ.  The 
energies  of  dissociation  thus  corr.  are  shown  for 
a  no.  of  atoms  to  be  in  better  agreement  with  ex¬ 
perimental  results  than  the  non-relativistic  vals., 
especiall\r  in  the  cases  of  He  I  and  Li  II . 

L.  G.  G. 

Energies  associated  with  the  two-centre 
problem.  I.  General  features  of  the  energy 
surface.  (Miss)  E.  Monroe  (Proc.  Camb.  Phil. 
Soc.,  1938,  34,  375 — 381). — Mathematical  treatment 
of  the  quantal  problem  of  one  electron  in  the  field 
of  two  unequal  nuclei.  F.  J.  L. 

Emission  spectra  of  ozone  in  the  ultra-violet. 
J.  Jantn  (Compt.  rend.,  1938,  207,  145 — 146). — The 
emission  spectrum  of  03,  containing  a  trace  of  N2, 
has  been  photographed  from  3050  to  4530  a.  by  an 
apparatus  which  is  described.  A  continuous  spec¬ 
trum  is  obtained  containing  numerous  emission 
bands  the  XX  and  relative  intensities  of  which  are 
given.  Some  of  the  observed  bands  approx,  coincide 
with  the  principal  max.  of  03.  W.  R.  A. 

Gas  temperature  and  population  of  atomic 
levels  in  a  carbon  arc  at  low  pressure.  R.  C. 
Mason  (Physica,  1938,  5,  777 — 783). — Intensity 
measurements  on  the  3883  a.  CN  band  and  on  certain 
lines  of  Ba  and  Zn,  added  to  the  anode,  were  measured, 
and  used  in  calculating  the  relative  population  of  the 
excited  states.  With  decreasing  pressure  the  density 
of  excited  atoms  exceeded  that  to  be  expected  from 
the  thermal  equilibrium  by  increasing  amounts. 

H.  J.  E. 

So-called  boric  acid  continuum  emitted  from 
the  auriole  of  the  carbon  arc.  W.  Finkelnbcrg 
and  H.  Hess  (Physikal.  Z.,  1938,  39,  666—668).— 
The  so-called  H3B03  continuum  obtained  from  a  C 
arc  impregnated  with  H3B03  and  burning  in  02  or 
a  gas  containing  02  can  be  ascribed  to  a  B-0  com¬ 
pound,  the  exact  nature  of  which  is  unknown. 

A.  J.M. 

Spectrum  of  rubidium  hydride,  RbH.  A.  G. 
Gaydon  and  R.  W.  B.  Pearse  (Nature,  1938,  142, 
291). — The  passage  of  a  discharge  through  Rb  +  H2 
gives  a  band  spectrum  of  the  many-line  type  extend¬ 
ing  from  4800  to  6500  a.  The  bands  are  due  to  a 


492 


BRITISH  CHEMICAL  AND  PHYSIOLOGICAL  ABSTRACTS. — A.,  I. 


n(a) 


transition.  Approx,  positions  of  the  heads 
and  approx,  vals.  of  the  mol.  consts.  are  recorded. 

L.  S.  T. 

Band  spectra  of  selenium,  tellurium,  and  their 
oxides,  in  the  ultra-violet.  C.  S.  Piaw  (Ann. 
Physique,  1938,  [xi],  10,  173— 290).— The  study  of 
the  band  spectra  of  Se,  Te,  SeO,  TeO,  Se02,  and  Te02 
has  been  extended  to  the  far  ultra-violet.  Several 
band  systems  (including  some  new  systems)  have 
been  observed  in  the  far  ultra-violet  for  Te  and  So, 
two  systems  for  SeO  and  one  for  TeO  in  the  ordinary 
ultra-violet,  and  a  spectrum,  rich  in  bands,  for  Se02 
and  Te02  in  the  ultra-violet  and  visible.  The  new 
band  systems,  due  to  diat.  Se2  and  Te2,  violate  the 
Mecke-Birge  rule,  as  also  do  those  duo  to  S2  (cf. 
Wieland  et  al.t  A.,  1934,  1047).  Tho  new  absorption 
bands  of  Se02  and  Te02  have  been  studied  qualitatively 
and  quantitatively,  and  their  vibrational  structure 
has  been  partly  analysed.  SeO  bands  show  resolution 
which  does  not  exist  in  the  spectra  of  02,  SO,  and  TeO, 
and  this  is  attributed  to  two  systems  of  different 
bands.  The  rotational  structure  of  several  bands 
of  SeO  and  TeO  has  been  partly  analysed  and  the 
energies  of  dissociation  of  the  excited  and  normal 
states  of  TeO  have  been  determined.  Comparison 
of  the  mol.  consts.  of  the  spectra  of  these  elements 
with  those  of  their  oxides  shows  a  regular  variation 
of  the  spectroscopic  properties  for  the  mols.  of  the 
same  group.  The  identity  of  the  chemical  bond  in 
the  oxides  of  the  S  group  has  been  deduced  from  the 
recorded  spectroscopic  data.  W.  R.  A. 

Sharp  mitogenetic  spectra.  G.  Decker  (Proto¬ 
plasma,  193G,  25,  515 — 627 ;  Chem.  Zentr.,  1936,  ii, 
1003). — Resolution  to  5  a.  was  achieved  with 
radiation  from  a  yeast  culture.  H.  J.  E. 

Absorption  spectrum  of  diacetyl  between 
1500  and  2000  a,  V.  R.  Ells  (J.  Amcr.  Chem. 
Soc.,  1938,  60,  1864 — 1866). — Absorption  regions  in 
tho  vapour  correspond  generally  with  thoso  of  COMe2 
and  COMeEt,  although  displaced  in  the  direction  of 
longer  X.  The  existence  of  other  bands  permits  Ac2 
to  be  identified  in  presence  of  C0Me2  and  COMeEt. 

E.  S.H. 

Ultra-violet  spectrometry  of  d-araboascorbic 
and  glucoheptoascorbic  acid. — See  A.,  1938,  II, 
347. 

Group  resonators.  XXIV.  Predominance  of 
musical  intervals  in  simple  spectral  series  and 
in  the  spectra  of  group  resonators*  D.  Radul- 
esctj,  XXV.  Intra-atomic  group  resonators 
and  the  ratios  of  frequencies  of  the  absorption 
and  luminescent  bands  of  the  rare  earths. 
Absorption  spectrum  of  N02.  D.  Radulescxj 
and  A.  Cioara  (Bid.  Soc.  Chim.  Romania,  1937,  19, 
3 — 20,  21 — 34). — XXIV.  w  of  tho  spectral  lines  of 
the  series  for  monat.  elements,  and  the  limits  of  the 
series,  represent  a  succession  of  harmonics  with 
musical  intervals  of  the  natural  scale  predominating. 
Tho  narrow  bands  of  the  vapour  spectrum,  the  groups 
of  lines  forming  a  band,  and  the  w  of  the  max.  of  the 
normal  spectrum  in  solution  aro  separated  by  the  same 
musical  intervals.  The  analogy  between  group 
oscillators  and  simple  acoustic  oscillators  is  developed. 
Several  predictions  are  substantiated  by  reference  to 


the  spectra  of  C10Ho,  C10H7Me,  NH2Ph,  NHPhAc, 
PhBr,  CcH4Br2,  and  nuorene  in  C6H14. 

XXV.  Elements  with  configurations  sufficiently 
remote  from  that  of  a  rare  gas  form  group  resonators, 
the  valency  electrons  constituting  a  mobile  system  of 
coupled  electrons.  The  cathodic  luminescence  spec¬ 
trum  of  Pr  and  tho  absorption  spectra  of  Nd  and  Pr 
do  not  present  musical  intervals  as  predicted.  The 
prediction  of  musical  intervals  in  the  absorption 
spectrum  of  N0o  is  in  accord  with  experimental  data. 

W.  R.  A. 


Absorption  spectrum  and  molecular  structure. 
II.  Phenol  and  its  derivatives.  III.  Deriv¬ 
atives  of  organic  acids.  S.  Kato  and  F.  Someko 
(Sci.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo,  1938,  34, 
905—911,  912—921;  cf.  A.,  1937,  I,  597).— II. 
The  absorption  spectra  of  PhOH,  PhOMe,  and  Ph20 
have  ,been  examined  in  the  gaseous  state  and  in 
solution  in  Et20  or  cone.  H2S04.  Each  spectrum  is 
divisible  into  two  band  systems,  series  (a)  and  (6),  of 
unequal  intensity.  This  type  of  absorption,  similar  to 
that  of  H20  and  lower  aliphatic  alcohols,  appears  to  be 
associated  with  the  presence  of  a  singly-linked  ter- 
valent  O  atom.  The  series  (6)  of  gaseous  PhOH  and 
PhOMe  and  in  Et20  solution,  which  is  the  strong  band 
on  the  shorter-X  side,  is  attributed  to  a  transition  to 
L4,  whilst  the  weak  bands,  series  (a),  are  attributed  to 
tho  transition  between  2 p(x)  and  (3s)3 A.  With  Ph20 
tho  intensities  of  tho  two  absorptions  are  reversed, 
duo  probably  to  the  influence  of  the  strong  field  from 
the  two  Ph  radicals  on  the  0  atom.  The  appearance 
of  series  (a)  and  (6)  in  tho  absorption  of  the  compounds 
in  H2S04  solution  indicates  that  the  pairing  of  2p(x) 
electrons  of  tho  O  atom  is  not  destroyed  by  the  effect 
of  strong  interaction  with  H2S04,  thus  differing  from 
the  aromatic  amines  (loc.  cit.).  The  continuum, 
however,  is  displaced  towards  longer  XX,  and  the 
intensities  for  HoSCL  solutions  aro  considerably 
stronger  than  thoso  for  the  gas  or  Et^O  solution,  due 
to  the  effect  of  the  strong  mol.  field  of  H2S04  close  to 
the  0. 

II.  The  absorption  band  near  3000  a.,  found  in  all 
ketones  and  aldehydes,  and  characteristic  of  the  C!0 
group,  is  not  found  for  acids  and  several  acetates. 
Comparison  of  the  absorption  bands  due  to  the  Ph 
radical  for  the  compounds  between  PhOMe  and 
PhOAc,  and  between  COPhMo  and  MeOBz,  and 
examination  of  the  spectra  in  the  far  ultra-violet  due 
to  the  C!0  group  and  the  0  atom  of  these  compounds, 
lead  to  the  conclusion  that  the  normal  and  excited 
orbits  of  the  non-bending  electron  of  the  singly-linked 
0  in  the  mol.  are  close  to  the  C!0  group,  in  which 
strong  polarity  causes  the  attractive  interaction. 
Thus  the  reduction  of  the  net  charge  confined  in  the  0 
of  the  C!0  group  cannot  give  rise  to  the  transition  of 
the  forbidden  type,  2 p(y) (a-a),  which  corre¬ 
sponds  with  tho  absorption  near  3000  A.  W.  R.  A. 


Absorption  spectra  by  reflexion  of  organic 
substances  in  the  solid  state.  (Mme.)  T.  Guil- 
mart  (Compt.  rend.,  1938,  207,  289 — 291). — The 
technique  of  the  method  is  outlined.  The  absorption 
spectra  in  the  range  2470 — 2700  a.  of  the  solid  amides 
Ph*[CH23n*CO-NJf2  (n  =  0 — 6)  have  been  studied. 
The  narrow  bands  due  to  the  Ph  chromophore  group 
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increase  in  intensity  for  n  —  0 — 4,  but  decrease,  with 
some  displacement  towards  higher  XX,  for  n  =  5  and  6. 
The  intensity  of  the  continuous  absorption  decreases 
up  to  n  —  4,  increasing  for  n  =  5 — 6.  These  results 
confirm  that  buckling  of  the  mol.  occurs  with  n  >4. 

A.  J.  E.  W. 

Absorption  spectra  of  organic  substances  in 
concentrated  sulphuric  acid.  III.  Substances 
with  ethylenic  linkings  and  carbonyl  groups. 
F.  Bandow  (Biochem.  Z.,  1938,  298,  81 — 100;  cf.  A., 
1938,  I,  227). — Lower  aliphatic,  unsaturated  mono- 
and  di-carboxylic  acids  in  H2S04  absorb  light  of  short 
X  only,  the  curve  for  crotonic  acid  exhibiting  a  max. 
at  2300  a.,  whilst  the  higher  members  of  the  series  (e.g>t 
oleic  acid)  exhibit  max.  at  3050  a.  (3700  when  diluted). 
Allyl  alcohol  and  bromide,  vinyl  Et  and  vinyl  Bu 
ether,  simple  unsaturated  hydrocarbons  and  their  Cl 
substitution  products  {e.g.,  chlorobutadiene),  and 
aromatic  compounds  containing  ethylenic  linkings 
also  have  max.  absorption  in  the  region  2400 — 4400  a. 
Results  are  somewhat  different  with  H3P04  as 
solvent.  W.  McC. 

Absorption  and  fluorescence  of  porphyrins. — 

See  A.,  193S,  11,381. 

Phthalocyanines  and  associated  compounds. 
XIII.  Absorption  spectra.  J.  S.  Anderson, 
E.  F.  Bradbrook,  A.  H.  Cook,  and  R.  P.  Linstead 
(J.C.S.,  1938,  1151 — 1156). — The  absorption  spectra 
of  phthalocyanine  (I),  15  of  its  metallic  derivatives, 
and  a  no.  of  associated  compounds  containing  the 
tetrazaporphin  (porphyrazine)  ring  have  been 
examined  in  the  visible  region.  The  spectrum  of  (I)  is 
composed  of  <  seven  bands  which  can  bo  placed  in 
two  groups,  in  each  of  which  the  intensity  diminishes 
regularly  with  increasing  v.  Within  each  group  the 
bands  are  separated  by  a  const,  v  difference.  Intro¬ 
duction  of  metals  into  (I)  causes  a  shift  in  the  spectrum 
to  higher  vv,  the  displacement  increasing  with  the  at. 
no.  of  the  central  atom.  The  various  spectra  arc 
compared  and  are  correlated  with  the  spectra  of  the 
porphyrins  and  azaporphyrins.  W.  R.  A. 

Absorption  spectra  of  co-ordination  com¬ 
pounds.  III.  Special  bands  of  chromium 
complexes.  R.  Tsuchida  and  M.  Kobayashi  (Bull. 
Chem.  Soc.  Japan,  1938,  13,  471 — 480). — The  bands 
for  aq.  solutions  of  [Cr(H20)fi]Cl3,  [Cr(NH3)c]Cl3, 
[Cr(NH3)5Cl]Cl2,  [Cr(NH3)5NCS](NCS)2  (also  prepared 
with  1H*0),  [Cr(NH3)o(NCS)4]NH4,H20, 
[Cr(NCS)rJK3,4H20,  and  [Co(NH3)5Cr04]Cl  are 
recorded.  All  these  complexes  contain  first  and 
second  bands  due  to  co-ordinated  Cr"\  the  NCS  group 
gives  rise,  when  present,  to  a  special  band  and  when 
anions  are  present  there  is  a  third  band  attributed  to 
trans  pairing.  The  spectrochemical  series  of  Cr  is 
identical  with  that  of  Co  complexes.  K2Cr04  has 
the  second  and  third  bands.  The  bands  of  the 
polynuclear  compound  are  analysed  into  those  of  the 
component  complex  radicals.  F.  R.  G. 

Absorption  spectra  of  cis-  and  tratis- isomer- 
ides  in  the  near  infra-red.  Y.  Ta  (Compt.  rend., 
1938,  207,  326 — 329). — The  absorption  spectra  of  cis - 
and  /ran^CHClICHCl  and  -CHIICHI  (I)  in  the  v  range 
6000 — 9320  cm-1  have  been  studied.  The  existence 


of  combination  w  giving  replicas  of  the  vibrational 
spectrum  in  the  neighbourhood  of  the  principal  CH  lines 
(cf.  A.,  1938,  I,  434)  is  confirmed,  and  these  spectra 
enable  the  cis -  and  frans-isomerides  to  be  distinguished. 
New  vibrational  w  for  (I)  have  been  approx,  deter¬ 
mined.  A  combination  v  due  to  CH  and  the  CIC 
vibration  at  1580  cm.-1  is  observed  with  both  iso- 
merides,  although  this  vibration  should  be  inactive 
with  the  irarw-form.  Harmonics  of  the  fundamental 
CH  v  in  CHXICHX  appear  to  have  two  components. 

A.  J.  E.  W. 

Kinetics  of  the  OH  radicals  as  determined 
by  their  absorption  spectrum.  III.  Quantit¬ 
ative  test  for  free  OH  ;  probabilities  of  transi¬ 
tion.  O.  Oldenburg  and  F.  F.  Riekf.  (J.  Chem. 
Physics,  1938,  6,  439—447). — The  abs.  intensities  of 
OH  absorption  lines  in  H20  vapour  thermally  dis¬ 
sociated  at  1473°  have  been  investigated  by  photo¬ 
graphic  photometry  and  the  transition  probabilities 
(/  vals.)  computed.  Comparison  of  these  with  known 
/  vals.  of  other  mols.  indicates  that  the  OH  band 
belongs  to  a  half-forbidden  transition.  The  calc,  life¬ 
time  of  the  excited  state  is  approx.  4  X  104  sec. 

W.  R.  A. 

Infra-red  absorption  of  solutions  of  hydroxides 
and  hydrolysing  salts.  W.  Gordy  (J.  Elisha 
Mitchell  Sci.  Soc.,  1935,  51,  242— 243).— Hydroxide 
mols.  in  solution  have  characteristic  bands  at  1*81, 
2*60,  3*65,  and  5*2  p.  The  OH  ion  has  a  characteristic 
band  at  2*30  p.  and  hydrated  acid  mols.  have  a  band  at 
5*6  g.  The  bands  at  2*30,  3*65,  and  5*2  p.  are  funda¬ 
mentals,  the  others  being  harmonics.  Ch.  Abs.  (e) 

Intra-  and  inter-molecular  1  *  hydrogen  bond  1  ’ 
and  absorption  spectra  in  the  near  infra-red. 
R.  Freymann  (J.  Chem.  Physics,  1938,  6,  497 — 
498). — Attention  is  directed  to  publications  by  the 
author,  since  1932,  in  this  field.  The  main  results  are 
summarised.  W.  R.  A. 

Vapour-liquid-solution  displacements  in 
vibration  absorption  bands.  J.  W.  Ellis  and 
E.  L.  Kinsey  (J.  Chem.  Physics,  1938,  6,  497).— The 
displacements  from  the  vapour  positions  of  certain 
sharp  infra-red  CH  and  OH  bands  of  pure  liquids  and 
of  solutions  in  CC14  and  CS2  are  considered.  CH 
bands  are  influenced  by  the  surrounding  medium 
<  OH  bands.  The  extent  of  the  shift  depends  on  the 
magnitude  of  the  frequency.  Shifts  in  non-polar 
solvents  are  >  those  in  pure  liquids.  CS2  solutions 
give  shifts  >  those  in  CC14  solutions.  W.  R.  A 

Absorption  of  infra-red  radiation  by  thin 
layers  of  air.  G.  Falckenberg  (Meteorol.  Z., 
1936,  53,  172—175;  Chem.  Zentr.,  1936,  ii,  2118).— 
The  variation  of  the  absorption  of  air  layers  110 — 
1020  cm.  thick  with  the  H20  v.p.  and  the  temp,  of 
the  source  has  been  investigated.  A.  J.  E.  W. 

Infra-red  absorption  and  Raman  spectra  of 
liquefied  hydrogen  chloride.  B.  Vodar,  R.  Frey¬ 
mann,  and  Y.  Ta  (J.  Phys.  Radium,  1938,  [vii],  9, 
282 — 286). — The  infra-red  absorption  spectrum  of 
gaseous  and  liquid  HC1  has  been  examined  from  0*8  to 
2*1  p. ;  the  third  harmonic,  anticipated  to  lie  between 
0*9  and  l'lp.,  could  not  be  detected,  nor  could  any 
Raman  displacement,  corresponding  with  its  funda- 
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mental,  be  observed  in  the  spectrum  of  liquid  HC1  at 
—80°.  In  the  second  harmonic  a  new  band  at  1  -29  g. 
appears  in  addition  to  the  band  at  1*23  p. ;  the  former 
disappears  gradually  as  the  temp,  increases  and 
characterises  associated  HC1  mols.,  whilst  the  latter  is 
due  to  single  mols.  The  extent  of  association  is  small. 
The  difference  in  location  of  band  max.  in  gaseous  and 
liquid  HC1  is  discussed.  W.  R.  A. 

Absorption  of  carbon  dioxide  in  the  region  of 
the  band  >.  —  4*3  g.  between  300°  and  1000°  K., 
and  the  radiation  of  furnace  gases  and  its  pract¬ 
ical  calculation.  0.  Bronder  (Physikal.  Z.,  1938, 
39,  620 — 621). — Remarks  on  papers  by  Tingwaldt  (A., 
1938,  I,  117)  and  Schack  (Z.  tech.  Physik,  1924,  5, 
267).  The  latter,  in  deriving  the  formula  for  the  total 
emission  of  a  band,  overlooked  the  variation  with 
temp,  of  the  indices  in  Beer’s  law.  When  this  temp, 
effect  is  taken  into  account  the  results  of  Tingwaldt 
agree  with  the  formula.  A.  J.  M 

Absorption  spectrum  of  pyrrole,  thiophen, 
and  furan  in  the  middle  infra-red.  R.  Manzoni- 
Ansidei  and  M.  Rolla  (Atti  R.  Accad.  Lincei,  193S, 
[vi],  27,  410 — 413). — Measurements  in  the  range 
600 — 1500  cm.4  are  recorded.  O.  J.  W. 

Comparison  of  the  infra-red  absorption 
spectra  of  heterocyclic  compounds  and  homo- 
cyclic  hydrocarbons.  J.  Lecomte  (Compt.  rend., 
193S,  207,  395 — 398). — Absorption  max.  and  Raman 
w  (500 — 1350  cm.4)  for  C6H6,  PhMe,  cyclohexane, 
C10H8,  and  related  heterocyclic  compounds  are 
compared  and  discussed  with  reference  to  the  sym¬ 
metry  of  the  mols.  A.  J.  E.  W. 

Infra-red  absorption  spectrum  of  hydrogen 
peroxide.  C.  R.  Baieey  and  R.  R.  Gordon 
(Trans.  Faraday  Soc.,  1938,  34,  1133 — 1138). — 
Measurements  with  liquid  and  gaseous  H202  are 
reported.  The  results  coupled  with  Raman  data 
support  the  structure  proposed  by  Penney  and 
Sutherland  (A.,  1934,  1158).  E.  S.  H. 

Assignment  of  the  fundamental  frequencies 
and  computation  of  the  potential  function  of 
tetrachloroethylene.  J.  Duchesne  (Nature,  1938, 
142,  256). — A  re-investigation  of  the  spectrum  of 
C2C14  using  a  potential  function  of  the  type  employed 
by  Manneback  and  Verleysen  (A.,  1937,  I,  223)  gives 
for  the  C~C  force  const,  a  val.  of  8  x  10 5  instead  of 
6-25  X  105  dynes  per  cm.  (cf.  ibid.,  224).  Earlier 
conclusions  regarding  the  existence  of  resonance  in 
this  mol.  may  be  premature,  since  the  frequencies 
can  now  be  correlated  with  a  force  field  in  which  the 
C-C  const,  has  its  normal  double-bond  val. 

L.  S.  T. 

Inner  rotation  and  normal  vibrations  of  ethane. 

III.  Statistic  calculation  of  the  heat  of  rotation 
and  entropy  of  ethane.  K.  Schafer.  IV, 
Raman  spectrum  of  liquid  ethane.  J.  Go  use  a  u 
and  J.  Karweil.  V.  Co-ordination  of  infra-red 
and  Raman  lines  with  normal  vibrations.  J. 
Karweil  and  K.  Schafer  (Z.  physikal.  Chem., 
1938,  B,  40,  357— 375,  376—381,  382— 390).— III. 
Mathematical.  The  mol.  is  regarded  as  spinning 
symmetrically  but  with  hindered  rotation.  Applic¬ 
ation  of  the  theoretical  conclusions  to  recorded  data 


indicates  that  the  hindered  rotation  is  equiv.  to 
3  kg. -cal.  per  mol. 

IV.  Two  new  lines  at  786  and  1491  cm.-1  have  been 
observed. 

V.  From  the  Raman  and  infra-red  data  (cf.  A., 

1938,  I,  295)  the  12  fundamental  frequencies  are 
assigned.  C.  R.  H. 

Diffuse  fluorescence  spectrum  of  rare  earth 
ions  in  solution  and  in  crystals.  P.  C.  Mukerji 
(Z.  Physik,  1938,  109,  573 — 585). — La,  Ce,  Pr,  and 
Nd  ions  in  solution  give  rise  to  fluorescence  bands  in 
the  near  ultra-violet  when  excited  by  shorter-wave 
radiation.  La  ions  in  the  crystal  do  not  give  a 
fluorescence  band,  but  Ce  ions  in  the  crystal  give  rise 
to  bands  the  no.  of  which  varies  with  the  anion. 
The  extent  of  continuous  absorption  of  dissolved  La 
ions  is  also  studied.  L.  G.  G. 

Fluorescence  in  a  layer  of  thickness  compar¬ 
able  with  the  wave-length.  IT.  Fluorescence 
polarisation.  F.  S.  Barishanskaja  (Compt.  rend, 
Acad.  Sci.  U.R.S.S.,  1938,  19,  465 — 468;  cf.  A., 
1938,  I,  62). — Fluorescence  polarisation  of  films  of 
fluorescein  (10-4 — 10 g.  per  c.c.  in  H20  or  glycerol) 
has  been  studied  in  relation  to  orientation  of  the 
incident  polarised  light,  film  thickness,  and  concn. 
The  technique  permits  high  concn.  and  avoids 
absorption  corrections.  Results  of  Vavilov  (ibid.) 
are  confirmed.  I.  McA. 

Fluorescence  of  dyes.  S.  B.  Sen-Gufta  (J. 
Indian  Chem.  Soc.,  1938,  15,  263 — 300). — Absorption 
spectra  and  fluorescence  intensities  for  carefully 
cryst.  fluorescein,  cosin  (I),  rhodamine  6G  (II), 
rhodulin-orange,  Magdala-red  (III),  rhodamine  B  (IV), 
acriflavine  (V),  benzoflavine,  phloxine,  and  phosphine 
2G  in  EtOH  are  recorded.  The  fluorescence  yields, 
opposite  to,  normal  to,  and  in  the  line  of  the  incident 
light,  and  also  the  mol.  extinction  coeff.  at  365  mu., 
are  recorded.  The  yields  are  shown  to  be  independent 
of  cell  thickness,  but  except  at  low  concn.  the  yields 
fall  very  rapidly  with  increase  in  concn.,  whilst  the 
max.  of  the  fluorescence  bands  are  shifted  towards  the 
red.  The  yields  cc  A  of  the  exciting  light.  Mol. 
conductivities  at  29 — 30°  for  (I) — (V)  are  recorded. 
Quenching  of  fluorescence  is  considered  to  be  due  to 
formation  of  micelles  which  break  up  on  dilution  (cf. 
Moilliet  et  aLt  A.,  1935,  299)  as  there  is  a  break  in  the 
conductivity /Vconcn.  curve  corresponding  with  the 
concn.  at  which  rapid  quenching  of  the  fluorescence 
begins.  F.  R.  G. 

Photochemical  studies.  XXVT.  Fluorescence 
of  acetone  vapour  and  its  relation  to  the  photo¬ 
chemical  decomposition.  M.  S.  Matheson  and 
W.  A.  Noyes,  jun.  (J.  Amer.  Chem.  Soc.,  193S,  60, 
1857 — 1864). — The  ratio  of  intensities  of  absorbed  to 
fluorescent  light  is  a  function  of  incident  light  intensity 
and  of  time  of  exposure.  The  Stern-Volmer  equation 
is  obeyed  only  at  very  low  intensities.  The  fluor¬ 
escence  spectra  of  COMe2  and  Ac2  are  identical  at 
XX  >5000  a.  The  fluorescence  of  COMe2  is  increased 
greatly  by  small  amounts  of  Ac2.  The  mechanism 
is  discussed  and  an  explanation  advanced,  based  on 
the  deactivation  of  excited  COMe2  mols.  by  Ac2,  the 
excited  Ac2  being  responsible  for  the  fluorescence. 
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An  apparatus  for  study  of  fluorescence  of  gases  is 
described.  E.  S.  H. 

Fluorescent  ion  of  chromium  in  ruby.  B.  V. 
Thosar  (Phil.  Mag.,  1938,  [vii],  26,  380—389).— 
The  Zeeman  pattern  of  the  red  fluorescence  doublet 
of  ruby  at  — 180°  is  explained  by  the  hypothesis  that 
the  spin -moment  of  the  3 d  electrons  of  the  Cr***  ion 
responds  only  to  the  external  magnetic  field,  the 
orbital  moment  of  the  ion  being  unaffected.  This 
entails  that  the  fluorescent  Cr***  ion  substitutes  for 
Al***  ions  in  the  A1203  lattice.  The  hypothesis  is  in 
agreement  with  the  theory  of  paramagnetism  of  the 
ions  of  the  transition  series.  The  calc.  Zeeman 
interval  is  of  the  same  order  of  magnitude  as  the 
observed,  but  numerically  different.  A  possible 
explanation  of  this  difference  and  also  of  the  asym¬ 
metry  of  the  Zeeman  pattern  is  offered.  The  differ¬ 
ence  in  intensity  of  the  red  doublet  for  ruby  and 
sapphire,  and  in  their  colour,  is  discussed,  and  the 
intensity  of  this  forbidden  doublet  is  explained. 

*  •  W.  R.  A. 

Distribution  of  fluorescence  excitation  of  bi¬ 
valent  europium  in  calcium  fluoride  and  of  bi¬ 
valent  samarium  in  calcium  sulphate.  H.  P. 
Eckstein  (Nature,  1938,  142,  256 — 257).- — Max.  of 
excitation  XX  for  the  blue  and  red  fluorescences, 
respectively,  are  recorded.  L.  S.  T. 

Chemiluminescence  of  the  chlorophylls  and 
other  porphyrin  metal  complex  salts .  P.  Rothe- 
mtjnd  (J.  Amer.  Chem.  Soc.,  1938,  60,  2005). — Red 
chemiluminescence  is  exhibited  when  solutions  of 
chlorophyll  in  tetra  hydro  naphthalene  (I)  are  heated 
at  125 — 190°.  Mg  and  Zn  complex  salts  of  porphin 
and  of  aPyS-tetraphenylporphin  show  the  same 
phenomenon  in  (I),  xylene,  p-cymene,  and  bromo- 
eyefchexane.  E.  S.  H. 

Non-adiabatic  reactions.  Chemiluminescence. 
M.  G.  Evans,  H.  Eyeing,  and  J.  F.  Kincaid  (J. 
Chem.  Physics,  1938,  6,  349- — 358). — Theoretical. 
Chemiluminescent  reactions  are  non-adiabatic  be¬ 
cause  emission  of  radiation  can  occur  only  by  trans- 

**  %• 

ition  from  a  higher  to  a  lower  potential  energy  surface. 
The  second  law  of  thermodynamics  places  an  upper 
limit  on  the  efficiency  of  excitation  by  radiationless 
transitions  and  on  the  no.  of  quanta  of  energy  emitted. 
Upper  potential  energies  are  reached  by  activation  by 
black-body  radiation  at  the  temp,  of  the  surface  or  by 
“  crossing  55  of  potential  energy  surfaces.  The  ex¬ 
perimental  data  of  Audubert  (A.,  1937,  I,  164)  on 
chemiluminescent  reactions  occurring  during  the 
thermal  decomp,  of  metallic  azides  are  interpreted  in 
the  light  of  the  theory.  W.  R.  A. 

Cathode  [-ray]  luminescence  of  aluminium 
oxide.  E.  Iwase  (Sci.  Papers  Inst.  Phvs.  Chem. 
Res.  Tokyo,  193S,  34,  761—774;  cf.  A.,  1932,  1076; 
1933,  446). — Japanese  rubies  give  a  cathode-ray 
luminescence  identical  with,  although  weaker  than, 
that  of  N.  Carolina  rubies.  Synthetic  A1203  when 
calcined  at  1000 — 1200°  with  small  additions  of  Sm 
salts  gave  an  orange  luminescence ;  Mn  produced  an 
orange-green  colour,  whilst  Cr  gave  a  red  luminescence 
under  all  conditions.  R.  C.  M. 


Photochemical  investigations  of  metal  sul¬ 
phides.  I.  Crystal  structure  and  luminescence 
of  sulphide  phosphors.  S.  Makishima  (J.  Soc. 
Chem,  Ind.,  Japan,  1938,  41,  202 — 205  b). — ZnS  and 
CaS  phosphors  are  cryst.  The  effect  of  temp,  and  the 
influence  of  crystal  structure  ( c.g .,  Zn  blende  or 
wurtzite  types  of  ZnS)  on  the  luminescence  are 
discussed.  W.  R.  A, 

Properties  of  zinc  sulphide  phosphors.  F. 
Seitz  (J.  Chem.  Physics,  1938,  6,  454-461).—' The 
properties  of  pure  and  Cu -activated  ZnS  phosphors 
are  interpreted  by  a  method  similar  to  that  used 
for  alkali  halide  phosphors  activated  by  T1  (A.,  1938, 
I,  230).  Ordinary  luminescent  varieties  of  ZnS 
are  assumed  to  have  the  high- temp,  hexagonal 
(wurtzite)  structure.  The  combination  of  photo¬ 
conductivity  and  the  bimol.  decay  law  of  phosphor¬ 
escence  implies  that  excitation  of  ZnS  phosphors  is 
accompanied  by  an  ionisation  process,  phosphorescence 
being  the  result  of  the  recombination  of  ionised 
centres  and  electrons.  Application  of  the  quantum 
theory  of  solids  shows  that  the  ionisation  process 
does  not  involve  the  Zn**  and  S"  ions  of  the  lattice. 
The  pure  ZnS  phosphor  probably  contains  neutral 
interstitial  Zn  atoms  and  these  may  be  responsible 
for  luminescence  and  photoconductivity,  whilst  in 
the  Cu-activated  phosphor  interstitial  Cu  atoms  are 
responsible.  A  study  of  the  relative  stability  of 
interstitial  and  substitutional  Cu  ions  according  to  the 
Schottky-Wagner  theory  of  deviations  from  stoicheio* 
metrical  proportions  indicates  that  the  interstitial  Cu 
atoms  are  probably  in  a  metastable  condition. 

W.  R.  A. 

Luminescence  efficiency  of  zinc  silicate  phos¬ 
phors  in  the  gas  discharge.  A.  Ruttenauer 
(Z.  tech.  Physik,  1938,  19,  148— 150).— The  efficiency 
of  Zn  silicate  phosphors  activated  with  Mn  for  the 
detection  of  ultra-violet  radiation  has  been  investig¬ 
ated.  The  luminescence  radiation  shows  three 
different  max.  according  to  the  [Mn]  with  exciting 
radiation  of  different  X.  Phosphors  containing  0*4% 
Mn  give  a  max.  emission  for  excitation  of  X  736 — 
744  a.,  those  containing  1-5%  Mn  for  excitation  of  X 
1850 — 2537  A.,  and  those  containing  5%  Mn  for 
excitation  of  X  3650  a.  The  higher  is  the  [Mn]  the 
longer  is  the  X  of  the  exciting  light  for  max.  emission. 
With  a  phosphor  containing  1*5%  Mn  radiation  of  X 
2537  a.  (Hg  discharge)  was  converted  into  emission 
of  X  5350  a.  with  a  quantum  efficiency  of  0*8. 

A,  J.  M. 

Charging  potential  of  phosphorescent  masses 
on  irradiation  with  electrons.  H.  Bey  (Physikal. 
Z.,  1938,  39,  605 — 611). — An  insulated  phosphor¬ 
escent  screen  behaves  like  an  insulated  metal  screen 
on  irradiation  with  electrons.  With  increasing  anode 
potential  it  becomes  positively  charged.  From  a 
certain  point  it  follows  the  anode  potential,  but  much 
more  slowly,  differing  in  this  respect  from  a  metal 
screen.  The  relationship  between  the  intensity  of  the 
emitted  light  and  the  anode  potential  was  investigated. 

A.  J.M. 

Raman  spectra  of  ammonia  and  the  ammon¬ 
ium  ion.  G.  Costeantj  (Compt.  rend.,  1938,  207, 
285 — 286). — Weak  Raman  lines  3460  and  3545  cm,-1, 
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corresponding  with  lines  in  the  absorption  spectrum 
(A.,  1935,  563),  have  been  observed  with  the  three 
principal  NH3  frequencies  in  liquid  NH3  at  — 40°. 
These  lines  also  occur,  at  higher  w,  in  cone.  aq.  NH3 
and  in  solutions  of  NH4CNS  and  NH4N03  in  NH3. 
These  solutions  and  aq.  NH4N03  also  give  Raman  w 
at  ~  1387,  1456  (due  to  NH4\or  N03'),  1655,  and 
1687  cm  -i  (due  to  NH/).  A.  J.  E.  W. 

Raman  spectra  of  hydrogen  and  deuterium 
sulphides  in  the  gas,  liquid,  and  solid  states. 
G.  M.  Murphy  and  J.  E.  Vance  (J.  Chem.  Physics, 
1938,  6,  426 — 429). — In  gaseous  and  liquid  H2S  and 
D2S  only  one  Raman  displacement  was  observed; 
in  the  solid  state  both  compounds  givo  one  single  line 
and  a  close  doublet.  The  differences  vK;tl,  —  vJiq.  is  1*4% 
and  vjjq,  —  vsond  is  1*3%.  Available  spectroscopic 
data  do  not  permit  calculation  of  isotope  effect, 
force  consts.,  anharmonicity,  or  angle;  the  angle  is 
not  90°.  W.  R.  A. 

Raman  spectrum  of  gaseous  boron  trifluoride. 

D.  M.  Yost,  D.  i>e  Vault,  T.  P.  Anderson,  and 

E,  N.  Lassettre  (J.  Chem.  Physics,  1938,  6, 
424 — 425;  cf.  A.,  1937, 1,  10). — BF3  was  prepared  by 
thermal  decomp,  of  benzenediazonium  fluoborate, 
PhN2*BF4.  The  Raman  spectrum  excited  by  the 
2537  A.  Hg  line  is  recorded.  From  it  and  infra-red 
data,  frequencies  have  been  assigned  to  fundamental 
modes  of  vibration  in  complete  agreement  with  the 
assignment  of  Bailey  et  aL  (ibid.,  548).  W.  R.  A. 

Raman  spectra  of  the  CIO',  C102',  and  B03'" 
ions.  T.  G. Kujttmzelis  (Physikal. Z 193S, 39, 665 — 
666). — The  Raman  spectrum  of  a  saturated  solution 
of  NaOCl  gives,  in  addition  to  the  H20  bands,  a  sharp 
line  at  713^3  cm.”1,  corresponding  with  the  simple 
vibration  Cl<— >0,  and  agreeing  with  the  Cl-*— =>-Me 
line  in  the  Raman  spectrum  of  MeCl.  A  solution 
of  C102  gives  only  one  sharp  line  at  935^:8  cm.-1  which 
is  due  to  the  C102  mol.  C102'  gives  a  line  at  802 
cm.-1  H3B03  (5%  solution)  gives  a  strong  con- 

tinum  with  a  line  of  moderate  strength  at  878  cm.-1 
and  traces  of  lines  at  400 — 500  and  1400  cm.-1 

A.  J.  M. 

Vibrations  and  structure  of  the  X03  ions. 
T.  G.  Ivujttmzelis  (Z.  Physik,  1938, 109,  586 — 597). — 
Several  new  Raman  lines  were  observed  with  cone, 
solutions  of  carbonates,  nitrates,  chlorates,  bromates, 
and  iodates.  From  a  consideration  of  the  vibrations 
theoretically  possible  combined  with  the  available 
data,  it  is  concluded  that  the  C03  ion  has  a  plane 
configuration,  the  N03  ion  has  an  easily  deformable 
plane  structure,  whilst  the  C103,  Br03,  and  103  ions 
are  pyramidal.  H.  C.  G. 

Raman  spectra  of  crystalline  powders. 
Hydrates.  E.  Canals  and  P.  Peyrot  (Compt. 
rend.,  1938,  207,  224 — 226). — Vais,  are  given  for 
the  bands  due  to  H<,0  observed  in  H2C204,2H20, 
CaS04,2Ho0,  BaCL>,2H20,  Cd(N03)2,4H20, 
Na2So03,5Ho0,SrCL,6H„0>MgCl2)6Ho0,MgS04>7H20, 
ZnS04,7H20,  Na2SO4,10H2O,  KjS04,Al2(S04)3,24H20, 
and  ice.  Even  in  similarly  constituted  mols.  with 
the  same  H20  of  crystallisation  for  ZnS04,7H20 
and  MgSCbJH^O),  the  bands  are  quite  distinct  in 
structure.  H.  J.  E. 


Raman  spectra  of  hydrocarbons  containing 
tertiary  C-D  linldngs. — See  A.,  1938,  II,  401. 


Raman  effect  in  tetradeutero-ap-dibromo- 
methane.  S.  Mizushima,  Y.  Morino,  and  S. 
Sugiura  (Proc.  Imp.  Acad.  Tokyo,  1938,  14,  250 — 
251). — CD2Br*CD2Br  was  prepared  by  the  following 
reactions  :  (i)  CaC*  +  2Do0  =  C0D2  +  Ca(0D)o ;  (ii) 
4D,0  +  5Br  +  P  =  D;iPO,  +  5DBr;  (iii)  C2D2  + 
2DBr  =  (CD2Br)2.  (CH2Br)2  wras  prepared  by 
a  similar  method.  The  Raman  spectra  have  been 
measured  and  are  compared.  The  calc.  Teller- 
Redlich  product  ratio  for  vibrations  of  the  same 
symmetry  class  for  two  isotopic  analogues  agrees 
with  the  experimental  val.  The  results  support 
previous  conclusions  (cf.  A.,  1938,  I,  233)  regarding 
the  mol.  structure  of  (CH2Br)2.  W.  R.  A. 

Raman  effect  in  the  diagnosis  of  the  constitu¬ 
ents  of  a  mixture  of  isomeric  dihalogenated 
benzene  derivatives. — See  A.,  1938,  II,  401. 

Molecular  association  of  acetic  acid,  P. 
Koteswaram  (Z.  Physik,  1938,  110,  118 — 133). — 
Raman  lines  for  pure  AcOH  and  its  solutions  in  H30, 
CC14,  and  C6H6  are  photographed.  Increase  in 
temp,  of  the  pure  acid,  or  its  dilution  with  H20, 
shifts  the  lines  to  higher  frequencies,  indicating 
depolymerisation.  CC14  and  CGHG  as  solvents  do 
not  reduce  the  association.  There  is  no  direct 
evidence  for  the  existence  of  hydrates.  L.  G.  G. 


Structure  of  associated  molecules  of  organic 
acids  on  the  basis  of  Raman  spectra.  V.  Tsohe- 
Lincev  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938,  19, 
4S9 — 491 ;  cf.  A.,  1937, 1,  502). — On  a  review  mainly 
of  Raman  spectra  evidence,  the  form 

CR<0-(-.  (H ..jo^CR,  based  on  the  author’s  work  on 

keto-phenolic  systems,  is  preferred  for  dimerides 
formed  by  -C02H  association.  A  like  occurrence  of 
quadrivalent  ketonic  0  is  suggested  in  salicylaldehyde 
and  the  enol  form  of  diketoncs  (where  Raman  -OH  w 
are  absent),  and  accounts  for  acid  salts  of  monobasic 
acids.  I.  McA. 


Molecular  diffusion  of  light  by  liquids.  Vari¬ 
ation  of  diffused  intensity  with  wave-length. 

A.  Rousset  and  R.  Garnier  (Compt.  rend.,  1938, 
207,  142 — 145). — Comparison  of  the  variation  of 
the  intensity  of  the  light  diffused  by  CGHG  with  that 
of  CC14,  AcOH,  and  EtOH  by  the  method  of  photo¬ 
graphic  photometry  shows  that,  in  the  spectral 
range  3650  to  5460  a.,  C6H6  follows  the  Vessot- 
King  rule.'  The  ratio  of  existing  abs.  vals.  of  the 
intensity  of  light  diffused  by  Et20  and  by  C6HG 
agrees  with  that  of  the  vals.  calc,  from  this  rule  and 
also  shows  that  C6H6  obeys  it.  W.  R.  A. 

N. 

Sparking  potential  in  benzene  vapour.  E. 

Badareu  and  L.  Constantinesco  (Compt.  rend., 
1938, 207,  217 — 220). — Vals.  of  the  sparking  potential 
were  determined  with  plane  A1  electrodes  at 
0T — 1*8  mm.  Hg.  The  relationship  between  the 
sparking  potential  (F)  and  the  product  of  the  pressure 
and  the  distance  between  the  electrodes  {pd)  passed 
through  a  min.  at  V  —  489  ±  1  v,  and  pd  = 
0*24  ±0  01.  H.  J.  E. 
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Breakdown  potential  in  benzene  vapour. 
E.  Badarett  (Compt.  rend.,  1038,  207,  279 — 281). — A 
theoretical  discussion  of  previous  work  (preceding 
abstract).  Ionisation  of  the  C6H6  mol.  requires  an 
electron  of  min.  energy  ~120  e.v.,  a  val.  that  for 
other  gases.  A.  J.  E.  W. 

Investigations  of  photochemical  processes  in 
crystals  and  measurements  by  electrical  means. 
It.  Hilsch  and  R.  W.  Pohl  (Trans.  Faraday  Soc., 
1938,  34,  883 — 888). — When  crystals  of  KBr,  con¬ 
taining  10~G  of  KH  in  solid  solution,  are  allowed  to 
absorb  ultra-violet  light,  “  Farbzentren  ”  are  de¬ 
veloped  and  the  KH  is  photochemical^  decomposed. 
The  photochemical  process  is  accompanied  by  thermal 
oscillations  of  the  lattice  and  an  experiment  to 
illustrate  this  is  described.  At  low  temp,  no  decomp, 
occurs.  Preliminary  results  for  KD  are  discussed ; 
the  dependence  of  its  photochemical  yield  on  temp, 
is  different  from  that  for  KH.  The  absorption 
spectrum  of  RbH  is  given  and  interpreted  as  due 
to  electron  transitions  from  the  anion  to  the  cation. 
The  magnitude  of  the  binding  energy  of  “  Farbzen¬ 
tren  ”  in  the  lattice  of  alkali  salts  is  discussed  and  a 
method  of  measuring  it  electrically  is  outlined. 

W.  R.  A. 

Photo-electric  primary  current  in  alkali  hal¬ 
ide  crystals  as  a  function  of  temperature  and  the 
concentration  of  colour  centres.  G.  Glaser  and 
W.  Lehfeldt  (Nachr.  Ges.  Wiss.  Gottingen,  Math.- 
phys.  KL,  II,  1936,  2,  91 — 10S;  Chem.  Zentr., 
1936,  ii,  754). — Measurements  are  recorded  for  XaCl, 
KC1,  and  KBr  at  -250°  to  250°.  H.  J.  E. 

Mechanism  of  photo  sensitisation  by  solids. 

C.  F.  Goodeve  and  J.  A.  Kitchener  (Trans.  Faraday 
Soc.,  1938,  34,  902 — 90S). — The  mechanism  of  photo¬ 
sensitisation  by  solids,  which  is  closely  allied  to  the 
inner  photosensitisation  by  liquids,  depends  on  the 
nature  and  action  of  the  absorbed  quantum  or 
“  exciton  5J  which  determines  the  type  of  chemical 
change  which  takes  place.  The  enhancing  power 
of  glycerol  and  glucose  on  the  activity  of  solid  photo- 
sonsitisers  is  probably  due  to  a  second  stage  with  a 
chemical  mechanism.  Different  mechanisms  for  the 
fluorescence  of  phosphors  are  considered,  the  ft  ex¬ 
citon  ”  being  generally  regarded  as  a  free  electron. 
Detailed  photochemical  study  of  the  bleaching  of 
chlorazol-skv-blue  FF  on  Ti02  in  the  dry  state  (A., 
1938,  I,  261)  shows  that  TiG2  acts  as  a  true  photo- 
sensitiser.  The  photographic  process  is  considered 
to  involve  both  direct  and  sensitised  photo-reactions. 
The  degradation  of  excitons  to  heat  is  discussed. 

W.  R.  A. 

Photo-electric  effect  in  membranes.  II.  L. 

Braxtner  and  M.  Bratjner  (Rev.  Fac,  Sci,  Istanbul, 
1938,  3,  1S9 — 254). — The  photo-electric  effect  with 
parchment-paper  sensitised  by  graphite  has  been 
investigated.  There  is  an  optimum  thickness  for 
the  max.  effect.  The  variation  of  the  effect  with  the 
intensity  of  the  light  shows  a  similar  curve  with  a 
max.  Of  added  substances  examined  KOH  gave 
the  greatest  and  HC1  the  weakest  photo-effect.  A 
method  for  the  sensitisation  of  parchment-paper 
membranes  with  some  vegetable  pigments  (chlorophyll , 
lycopene,  carotene)  is  described ;  of  these,  chlorophyll 


gave  the  greatest  effect.  Experiments  were  also 
carried  out  to  determine  the  photo-electric  effect 
obtainable  with  living  tissues.  The  leaves  of  Helodea 
densa  show  a  definite  cross-sectional  polarity, the  upper 
side  being  more  photo-sensitive  than  the  under  side. 

A.  J.  M. 

New  “positive  "  barrier  plane  photo-electric 
effect  and  the  new  barrier  plane  photocell. 
B.  Kolomiez  (Compt.  rend.  Acad.  Sci.  U.R.S.S., 
1938,  19,  383 — 384). — The  sensitivity  of  T1  sulphide 
photo-cells,  in  which  the  electrons  pass  from  the 
metal  to  the  semi-conductor  (positive  photo-electric 
effect),  is  10  times  that  of  So  cells  under  the  same 
conditions  of  illumination.  The  e.m.f.  is  0-3  v.,  and 
the  spectral  sensitivity  is  the  same  as  that  of  the 
"  thallofids.”  v  F.  J.  L. 

Photo-electric  effect  in  natural  single  crystals 
of  red  copper  ore.  R.  Deaglio  (Atti  R.  Accad. 
Sci,  Torino  [Cl.  Sci.  fis.],  1935,  70,  I,  52 — 61 ;  Chem. 
Zentr.,  1936,  ii,  951 ;  cf.  A.,  1935,  430). 

H.  J,  E. 

Relation  between  electrolytic  conduction  in 
solids  and  crystal  structure.  J.  A.  A.  Ketelaar 
(Trans.  Faraday  Soc.,  1938,  34,  874 — 881). — The 
mechanism  of  conduction  in  good  ionic  conductors 
is  discussed.  Ag2HgI4  is  considered  in  detail  in 
connexion  with  the  Bragg-Williams  theory  of  order- 
disorder  transformations,  and  the  relation  between 
the  energy  difference  and  the  degree  of  order  is  derived 
experimentally.  The  difference  between  true  averaged 
structures  and  multiple  twin  structures  is  indicated ; 
only  the  former  show  a  high  ionic  conductivity, 

W.  R.  A. 

Electrical  conductivities  and  dielectric  con¬ 
stants  of  quartz  and  certain  other  crystals. 
N.  G.  Rahimi  (J.  Phys,  Radium,  1938,  [vii],  9,  291 — 
296). — The  electrical  conductivity  of  quartz  is  re¬ 
duced  after  keeping  at  700°  for  a  period  of  time, 
more  particularly  if  the  crystals  have  been  main¬ 
tained  under  strain.  This  treatment  also  causes  the 
disappearance  of  anomalous  dielectric  properties  of 
quartz  and,  therefore,  appears  to  produce  in  quartz 
a  well-defined  state.  W.  R.  A. 

Dielectric  constants  of  glycerides.  B.  Y. 
BniDE  and  R.  D.  Bhide  (Current  Sci.,  1938,  7, 
16). — The  dielectric  consts.  of  lnonomyristin  (I)  and 
COPh2  have  been  determined  at  radio  frequencies. 
The  curve  of  dielectric  const,  against  temp,  shows 
distinct  breaks  at  the  transition  temp,  of  these 
substances.  The  m.p.  of  the  different  forms  of  (I) 
given  by  Malkin  etal.  (A.,  1937,  1,  17)  were  confirmed, 
but  a  sudden  break  was  also  found  at  27°  instead  of 
at  24°  as  given  by  the  above  workers.  A.  J.  M. 

Variation  of  dielectric  constant  on  solidific¬ 
ation  of  homopolar  liquids.  R.  Guxllien  (Compt. 
rend.,  1938,  207,  393—395;  cf.  A.,  1938,  I,  297).— 
€  for  PhMe,  m- xylene,  CC14,  and  liquid  N2  increases 
on  solidification.  Data  are  given  for  c  and  the  mol. 
polarisation  of  N2  at  63 — 78°  k.  A.  J.  E.  W. 

Dielectric-constant  measurements  with  pure 
organic  liquids.  R.  J.  W.  Le  Fevre  (Trans. 
Faraday  Soc.,  1938,  34,  1127 — 1132). — Apparatus 
and  technique  are  described.  Results  for  21  liquids 
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over  different  ranges  of  temp,  are  reported.  All  the 
liquids  appear  to  have  approx,  the  same  dielectric 
const,  at  their  crit,  points.  E.  S.  H. 

Dipole  moments  of  anthracene  derivatives 
and  the  stereochemical  mechanism  of  additive 
and  fission  reactions  in  the  anthracene  series. — 
See  A.,  1938,  II,  407. 

Dipole  moments  of  vapours.  VII.  Calcul¬ 
ation  of  valency  angles  in  chloroform  and 
methylene  chloride.  L.  G.  Groves  (J.C.S.,  1938, 
1195 — 1196;  cf.  A.,  1938,  I,  64). — Using  vals.  for 
the  moments  of  the  C-Cl  and  C-H  links  obtained 
from  the  recorded  moment  of  MeCl,  the  Cl-C-Cl 
interco valency  angle,  after  allowing  for  induction 
components,  is  found  to  be  approx,  tetrahedral  in 
both  CHC13  and  CH2C12,  and  agrees  with  electron 
diffraction  data.  ~  W.  R.  A. 

Molecular  volumes  and  parachors  of  mercuric 
halides  and  their  group  relationships.  E.  B.  R. 
Prideattx  and  J.  R.  Jarratt  (J.C.S.,  193S,  1203 — 
1205).— The  mol.  vols.  of  liquid  HgCl2  and  HgBr2 
are  >  the  sums  of  the  at.  vols.  of  their  constituents 
under  corresponding  conditions.  The  differences  are 
attributed  to  differences  in  covols.,  which  are  con¬ 
trolled  by  internal  pressures  identified  with  van  der 
Waals  mol.  attractions.  These  pressures  are  increased 
in  heteropolar  mols.  containing  polar  or  semipolar 
bonds.  The  physical  properties  dependent  on  covol. 
and  internal  pressure,  reviewed  for  Hg*\  Cd,  and 
Zn  halides,  are  thus  affected  by  the  electronic  systems 
of  the  mols.  The  parachors  of  HgCl2  and  HgBr2, 
determined  by  the  max.  bubble  pressure  method, 
are  <  the  sums  of  the  parachors  of  their  at.  con¬ 
stituents,  but  a  correction  for  semi-polar  bonds 
brings  the  vals.  into  closer  agreement.  W.  R.  A. 

Refraction  of  simple  organic  isomerides. 

J.  M.  Stevels  (Rev.  trav.  chim.,  1938,  57,  921 — 
928). — The  theory  previously  developed  (A.,  1937, 
I,  601 ;  1938,  I,  232)  is  extended  to  C2Hc  and  C2H4 
derivatives.  F.  L.  U. 

Effect  of  a  longitudinal  magnetic  field  on  the 
conductivity  and  refractive  index  of  ionised  air. 
B.  N.  Singh  (Phil.  Mag.,  1938,  [vii],  26,  244 — 252). — 
Measurements  of  the  conductivitv  and  refractive 
index  of  ionised  air  in  the  presence  of  applied 
longitudinal  magnetic  field  have  been  made,  using 
waves  of  frequency  8-1  X  107  cycles  per  sec.  Vals. 
are  in  agreement  with  those  calc,  without  approxim¬ 
ation  from  magneto-ionic  theory.  Vals.  do  not 
approach  go  at  the  gyro  frequency  of  the  incident 
wave  as  the  magnetic  field  is  increased.  0.  D.  S. 

Magnetic  rotatory  power  of  imperfect  com¬ 
plexes.  F,  Gallais  (J.  Chim.  phys.,  1938,  35, 
212 — 222). — The  magnetic  rotatory  power  of  the 
mercuri-iodides  and  other  complexes  of  Hg,  Bi, 
Cd,  and  Ag  has  been  investigated.  The  formation 
of  [Hgl4]"  ions  is  accompanied  by  a  considerable 
increase  in  the  magnetic  rotation,  but  the  investigation 
of  the  other  complexes  shows  that  the  effect  is  not 
general,  nor  is  it  confined  to  any  particular  type  of 
complex.  A.  J.  M. 


Periodicity  law.  Break  in  continuity  in  values 
of  molecular  rotatory  power  in  optically  active 
homologous  series.  P.  Petrenko-Kritschenko 
and  J.  Ekster  (Compt.  rend.  Acad.  Sci.  U.R.S.S., 
1938, 19,  493—496 ;  cf.  A.,  1938,  II,  167).— Available 
data  for  [M ]D  (those  of  Pickard  and  Kenyon  are  not 
cited)  refute  rules  of  its  monotonic  variation  with 
chain  length.  Anomalous  vals.  are  really  max.  or 
min.  as  [J/]D  in  a  series  is  claimed  to  be  of  periodic 
wave  form.  Similarly,  [il/]D  increases,  then  falls, 
in  the  succession  C*C  C!C  ->  C|C.  I.  McA. 

Rotatory  power  of  quartz  in  the  far  ultra¬ 
violet  and  the  Schumann  region.  R.  Servant 
(Compt.  rend.,  193S,  207,  283 — 285). — Vals.  of  the 
rotatory  power  (a)  at  1950 — 1525  a.  are  recorded. 
Above  1S50  A.  the  results  are  in  agreement  with  those 
of  Duclaux  and  Jeantet  (A.,  1926,  886).  a  increases 
rapidly  in  the  Schumann  region,  and  the  observed 
vals.  are  not  in  accord  with  the  Lowry-Coode- 
Adams  or  Bradshaw-Livens  formulse  (A.,  1927,  813; 
1929,242).  A.  J.  E.  W. 

Paramagnetic  rotatory  power  of  hydrated 
neodymium  ethyl  sulphate  in  the  direction  of 
the  optic  axis.  J.  Becqtxerel,  W.  J.  de  Haas, 
and  J.  van  den  Handel  (Physica,  1938,  5,  753 — 762 ; 
cf  A.,  1936,  1056). — Measurements  at  1-480 — 1-256°, 
14-16 — 20-42°,  and  63-50 — 77-47°  K.  are  recorded. 
Vals.  of  the  Verdet  const,  are  calc.  Results  for  the 
Et  sulphate  and  normal  sulphate  are  compared. 

H.  J.  E. 

Crystal  twins  of  normal  C2iH50  and  the  influ¬ 
ence  of  phase  transitions  on  their  orientation. 
G.  C.  H.  Kolvoort  (J.  Inst.  Petroleum  Tech.,  1938, 
24,  338 — 347). — The  twin-structure  of  C^H^,  m.p. 
50*5 — 50*9°,  has  been  studied.  The  (110)  and  (310) 
planes  act  as  twinning  planes.  C^Hja  is  biaxial,  the 
birefringence  being  positive;  the  angle  between  the 
optic  axes  is  about  45°  and  is  less  for  red  light  than  for 
blue.  At  41°  and  at  46°  new  solid  phases  are  formed. 

J.  S.  G.  T. 

Deformation  of  valency  angles.  Structure  and 
absorption  of  derivatives  of  oximes. — See  A., 
1938,  II,  367. 

Structure  of  the  aldol  of  acetaldehyde. — See 
A.,  1938,  II,  392. 

Inertness  and  chemical  activity  of  the  rare 
gases.  I.  Theory  of  zero  valency.  General 
problem  of  the  chemical  activation  of  the  rare 
gases.  II.  Stable  compounds  from  the  inter¬ 
action  of  helium  and  platinum,  activated  by 
cathodic  evaporation.  III.  Comparison  of  the 
properties  of  helium-platinum  compounds  with 
those  of  the  hydrogen-platinum  system  and  of 
compounds  of  oxygen  and  nitrogen  with  the  same 
metal.  H.  Damianovich  (Bull.  Soc,  chim.,  1938, 
[v],  5,  1085—1091,  1092—1106,  1106— 1120).— I.  A 
general  review  of  early  work  on  the  reactivity  of  the 
rare  gases. 

II.  Various  methods  for  preparing  He-Pt  com¬ 
pounds  are  described.  Two  such  compounds  decom¬ 
pose  endothermically  at  92*5°  and  310°,  the  calc,  heats 
of  reaction  being  11 ,805  and  18,831  g.-cal., respectively. 

III.  The  author’s  collected  researches  are  sum- 
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marised  and  the  following  conclusions  are  reached. 
Only  theories  of  chemical  reaction^  which  result  in 
stable  compounds  can  satisfactorily  explain  the  data ; 
the  theory  of  zero  valency  is  unsound  as  it  is  based  on 
negative  evidence ;  inertness  is  a  state  which  can  be 
eliminated  under  suitable  conditions.  C.  R.  H. 


Classification  of  the  rare  earths,  (a)  W. 
Klemm.  (b)  W.  Noddack  and  A.  Brukl  (Angew. 
Cliem.,  1938,  51,  575—581). — A  discussion  in  which 
the  former  upholds  his  classification  into  two  groups, 
whilst  the  two  latter  propose  three  groups. 

K.  W.  P. 


Primary  processes  in  photodecomposition. 
M.  Burton  and  G.  K.  Rollefson  (J.  Chern.  Physics, 
1938,  6,  416 — 423). — A  simple  rupture  process  is 
defined  as  one  in  which  decomp,  occurs  at  the  locus  of 
absorption  within  one  vibration  period  after  the 
creation  of  the  excited  state.  The  term  “  predissocia¬ 
tion  ”  covers  all  other  photodecomp,  processes.  In 
diat.  mols.  the  only  mechanisms  of  predissociation 
possible  are  by  rupture  as  a  result  of  either  spon¬ 
taneous  or  induced  adiabatic  transition  from  an  attrac¬ 
tive  to  a  repulsive  or  “  weakly  attractive  ”  level.  In 
polyat.  mols.,  spontaneous  or  induced  shifts  of  energy, 
or  rearrangement  of  groups,  resulting  in  decomp., 
may  also  occur.  The  various  processes  are  illustrated 
by  reference  to  S,  I2, 03,  and  aldehydes.  Two  different 
types  of  predissociation  are  indicated  for  CH20,  one  in 
a  single  potential  hypersurface  and  the  other  a 
spontaneous  transition  between  two  hypersurfaces. 

W.  R.  A. 


Summation  of  state  for  dissociation  processes, 
K.  H.  Riewe  (Z.  Physik.,  1938,  109,  753 — 757). — 
Mathematical.  The  summation  of  state  for  a  mol.  in 
a  partly  dissociated  gas  is  calc,  on  the  basis  of  a 
method  previously  employed  by  Planck  in  the  case  of 
a  partly  ionised  gas  consisting  of  H  atoms. 

H.  C.  G. 


An  assumption  in  the  theory  of  co-operative 
phenomena.  G.  S.  Rushbrooke  (Proc.  Camb. 
Phil.  Soc.,  1938,  34,  424— 428).— The  effect  of  the 
assumption,  “  that  the  term  in  the  partition  function 
for  the  excited  states  of  a  mol.  is  not  affected,  owing  to 
intermol.  forces,  by  the  environment  of  the  mol.,” 
on  the  results  of  the  approx,  methods  of  Bragg  and 
Williams  used  in  theoretical  work  on  co-operative 
phenomena  is  deduced.  F.  J.  L. 

Molecular  forces  and  imperfect  gases.  W. 
Wen-Po  (Phil.  Mag.,  1938,  [vii],  26,  225— 244).— 
Theoretical,  0.  D.  S. 

Spectroscopy  and  valency.  VI.  Periodicity 
of  bonding  energies  of  hydride  di-atoms.  R.  W. 
Berrimax  and  C.  H.  D.  Clark  (Proc.  Leeds  Phil.  Soc., 
1938, 3, 465 — 476 ;  cf.  A.,  1936,  782). — The  periodicity 
of  spectroscopic  nos.  is  extended  to  include  bonding 
energy  (heat  of  dissociation)  of  hydride  di-atoms,  and 
the  principle  is  used  to  “  weight  ”  the  vals.  recorded  by 
various  authors.  New  vals.  of  bonding  energies  calc, 
by  thermal  methods  are :  Si-H  3*27,  S— H  3*80, 
As-H  2*06,  Se-H  3*18,  Te-H  2*70,  and  Sb-H  1*6  e.v. 
Spectroscopic  and  thermochemical  bonding  energies 
are  compared  and  discussed,  an  anomalous  C— H  val. 
is  explained,  and  the  C-C  val.  is  examined  in  relation 
to  the  stability  of  long  chains  in  n-paraffins.  The 
II  (A.,  I.) 


departure  from  additivity  increases  regularly  in  the 
CH — FH  series  of  thermal  vals.  with  increasing  polar 
opposition  of  the  two  atoms  concerned.  N.  M.  B. 

Deformation  of  molecules  and  their  vibration 
spectra  in  the  condensed  state.  E.  Bauer  and 
M.  Magat  (Physica,  1938,  5,  718 — 724). — It  is  shown 
that  it  is  possible  to  account  quantitatively  for 
changes  in  the  Raman  and  infra-red  frequencies 
associated  with  groups  such  as  OH  and  NH,  in 
passing  from  the  vapour  to  the  condensed  phase,  by  a 
theory  of  electrostatic  interaction.  It  is  unnecessary 
to  postulate  more  complex  j^hcnomena,  such  as  H  bond 
formation.  H.  J.  E. 

Calculation  of  the  polarisability  of  a  molecule. 

M.  M.  Biedermann  (Physica,  1938,  5,  689 — 692). — 

It  is  shown  that  the  additional  polarisation  of  one 
atom  by  the  electric  dipole  induced  in  another  can  be 
described  by  using  the  perturbed  wave  function  in  the 
second-order  approximation.  .  H.  J.  E. 

Energy  levels  in  real  and  ideal  crystals. 

N.  F.  Mott  (Trans.  Faraday  Soc.,  1938,  34, 

822 — 827). — The  conditions  under  which  crystals 
conduct  an  electronic  current  are  discussed.  The 
removal  of  an  electron  from  one  ion  leaves  a  "  positive 
hole  ”  which  can  be  filled  by  an  electron  from  a 
neighbouring  ion,  a  process  which  can  continue 
throughout  the  whole  crystal.  An  electron  can  be 
introduced  from  outside  or  it  can  be  raised  photo- 
electrically  from  an  inner  energy  of  one  ion  to  “  con¬ 
duction  band  ”  levels.  Electrons  in  the  conduction 
band  can  be  trapped  in  metastable  positions.  Trap¬ 
ping  can  occur  not  only  at  various  lattice  imperfec¬ 
tions  but  also  in  a  perfect  lattice,  W.  R.  A. 

Excited  energy  levels  of  insulating  crystals. 
J.  C.  Slater  (Trans.  Faraday  Soc.,  1938,  34,  828 — 
832). — A  comparison  and  discussion  of  existing 
theories  on  the  excited  states  of  insulating  crystals. 

W.'R.  a. 

Energies  of  disorder  in  ionic  crystals.  W. 
Jost  (Trans.  Faraday  Soc,,  1938,  34,  860 — 867). — 
Theoretical.  The  magnitude  and  significance  of  the 
energies  of  disorder  for  different  salts  are  discussed. 
These  can  be  lattice  energies.  Energies  from 
different  types  of  disorder  are  compared  and  methods 
for  evaluating  the  energy  barrier,  which  migrating 
ions  must  surmount,  are  considered.  W.  R.  A. 

Mechanism  of  the  movement  of  ions  and  elec¬ 
trons  in  solids  and  the  interpretation  of  reactions 
between  solids.  C.  Wagner  (Trans.  Faraday 
Soc.,  1938,  34,  851 — 859). — In  solid  ionic  compounds, 
deviations  from  the  strict  order  of  the  ideal  crystal 
lattice  lead  to  electrical  conductivity  by  the  movement 
of  ions  and  electrons.  Typical  examples  are  discussed 
and  the  disorder  of  the  ions  is  indicated  qualitatively. 
The  degree  of  disorder  in  AgCl  can  be  calc,  from  the 
electrical  conductivity  of  pure  AgCl  and  of  solutions 
containing  CdCl2  or  PbCl2  in  AgCl.  The  reactions 
between  solids  are  regarded  as  caused  by  the  diffusion 
of  ions  and  electrons  through  the  reaction  products 
formed  between  the  phases  of  the  initial  state.  In 
simple  cases  the  rate  of  chemical  change  may  be  calc, 
from  electrical  data.  This  is  illustrated  by  reference 
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to,  inter  alia ,  2Ag  ±  S  =  a-Ag2S;  2AgI  +  Hgl2  = 
Ag«,HgI4 ;  6Li  +  N2  =  2Li3N ;  Cu  ±  AgCl  ~ 
Ag~  +  CuCl ;  AgCl  +  Nal  =  Agl  +  NaCl. 

W.  R,  A. 

Lattice  energies  of  some  alkali  halides  and  the 
electron  affinity  of  iodine.  A.  N.  Tandon  (Proc. 
Nat.  Acad.  Sci.  India,  1937,  7, 102—110 ;  cf.  A.,  1934, 
719  ;  1935,  273 ;  1937, 1, 170,  398).— Previous  theory, 
experimental  methods,  and  results  are  reviewed. 
With  the  thermal  ionisation  technique  used  for  the 
bromides,  vals.  determined  for  the  lattice  energies  of 
Xal  and  KI,  and  for  the  electron  affinity  of  I,  are 
166*4,  150*6,  and  72-4  kg.-cal.,  respectively,  confirm¬ 
ing  available  data.  I.  Me  A. 

Effect  of  temperature  on  the  atomic  distribu¬ 
tion  in  liquid  potassium.  C.  D.  Thomas  and  N.  S. 
Gingrich  (J.  Chem.  Physics,  1938,  6,  411—415). — 
Using  Mo  Kec  radiation,  the  X-ray  diffraction  patterns 
of  liquid  K  at  70°,  200°,  295°,  and  395°  have  been 
obtained.  The  intensity  curves  show  three  peaks 
becoming  less  pronounced  with  rising  temp.  The  at. 
distributions  for  70°  and  395°  have  been  determined  by 
Fourier  analysis.  A  rise  of  temp,  causes  a  shift  in  tho 
peak  positions  in  the  distribution  curve  to  greater 
distances  and  the  high-tymp.  curve  is  more  highly 
damped.  ,  .  W.  R.  A. 

Scattering  of  X-rays  by  a  crystal.  J.  Laval 
(Compt.  rend.,  1938,  207,  169 — 170). — The  scattering 
of  X-rays  by  crystals  of  calcite  and  single  crystals 
of  sylvine  is  discussed.  W.  R.  A. 

X-Ray  surface  reflexion  fields  and  their 
application  to  absorption  corrections  and  to 
background  patterns.  M.  J.  Buerger  (Z.  Exist,, 
1938,  99,  189 — 204;  cf.  Hendershot,  A.,  1937,  I, 
5S1).— For  zero-  and  flayer  photographs,  both  the 
normal  beam  and  equi- inclination  (ibid.,  49)  techniques 
being  considered,  the  nature  and  position  of  the  areas 
in  Weissenberg  X-radiograms  characterised  by  surface 
and  transmitted  reflexions  are  calc,  for  typical 
crystal  habits.  Absorption  corrections  in  crystal 
analysis  are  simplified  by  charting  of  these  areas, 
which  may  be  experimentally  realised  as  a  background 
pattern  of  use  where  optical  goniometry  is  un¬ 
suitable.  1.  McA. 

Reflecting  power  of  crystals  with  an  ideal 
mosaic.  V.  DolejSek,  M.  JahodA,  J.  Jezek,  and 
M.  Rozsival  (Nature,  1938,  142,  253). — Photo¬ 
graphic  investigation  of  the  relationship  between  the 
magnitude  of  the  mosaic  structure  of  aystals  and 
tho  intensity  of  X-ray  reflexion  shows  that  with 
specially-selected  crystals  of  gypsum,  rock-salt  (I), 
and  sphalerite  (II)  the  product  of  the  exposure  and 
the  magnitude  of  the  ideal  mosaic  is  const.  With 
quartz,  where  the  mosaic  is  insignificant,  the  results 
fluctuate.  Under  the  influence  of  a  direct  electric 
field  ~104  v.  per  cm.  the  mosaic  diminishes  for  (II) 
but  not  (I).  L.  S.  T. 

Comparison  of  the  rotary  crystal  method  and 
the  powder  method.  M.  Straumants  and  A. 
IevinS  (Z.  Physik,  1938,109,  728— 743).— The  lattice 
consts.  of  rock-salt  from  5  sources,  determined  on 
single  crystals  and  on  the  powder,  are  in  good  agree¬ 
ment,  and  are  respectively  5*62735±0 *000002  and 


5*62747  ±0-000003  a.  Measurements  on  Co[Hg(CNS)J 
show  that  the  lattice  consts.  vary  slightly  for  indi¬ 
vidual  crystals  and  lie  in  the  ranges  a25  11*08944— 
11*09756  and  c25  4*36465-4*36524  a.  L.  G.  G. 

Interpretation  of  Laue  photographs  in  terms 
of  the  reciprocal  lattice.  C.  C.  Murdock  (Z. 
Krist.,  1938,  99,  205 — 216).— Crystallo-mathematical. 


I.  McA. 

Crystal  structure  models.  W.  A.  Wooster 
and  G.  Knott  (Nature,  1938,  142,  251). — Models  are 
constructed  from  table  tennis  balls  and  celluloid 
rod  which  can  bo  firmly  joined  together  after  treat¬ 
ment  with  COMe2.  Mol.  packing  can  be  illustrated 
with  balls  from  which  spherical  caps  have  been  cut. 
Photographs  of  models  illustrating  the  interat. 
distances  and  mol.  packing  of  C10H8  are  reproduced. 

L.  S.  T. 


Nature  of  twinning  in  potassium  and  rubidium 
dithionates.  W.  H.  Barnes  and  A.  V.  Wendling 
(Amer.  Min.,  1938,  23,  391—398).  L.  S.  T. 

Structure  of  rubidium  dithionate,  Rb2S2Oe. 
W.  H.  Barnes  and  A.  V.  Wendling  (Z.  Krist., 
1938,  99,  153 — 180). — Optical  activity  in  untwinned 
crystals  is  confirmed.  X-Ray  analysis  gives  a 
hexagonal  (rhombohedral)  cell,  a  10*02,  c  6*35  a.  ; 
p  2*86;  3  mols.  per  cell;  space-group  D\\  these 
confirm  available  data.  An  extensive  analysis  based 
on  relative  intensities  yields  parameters  almost 
identical  (save  for  2  0  vals.)  with  Huggins*  vals. 
(A.,  1934,  16)  for  the  isomorphous  K2S2Oe.  The 
S20 6"  ion  consists  of  2  apex-linked  S03  tetrahedra 
with  trigonal  axes  collinear  with  the  central  S*S 
bond.  S — S,  S — 0,  and  0 — 0  are  2*08,  1*50,  and  2*51 
a.,  respectively.  I.  McA. 


Rate  of  crystallisation  of  aluminium  of  99*992% 
purity.  J.  Czochralski  and  J.  Mikolajczyk 
(Wiadom.  Inst.  Met.,  1936,  3,  106 — 107 ;  Chem. 
Zentr.,  1936,  ii,  3059).— A  single  crystal  of  99*992% 
pure  A1  could  be  drawn  from  the  melt  at  the  crystallis¬ 
ation*  temp.  at  a  max;  speed  of  160  mm.  per  min. 
The  impurities  influence  the  no.  of  crystallisation 
centres,  but  not  the  rate  of  crystallisation. 

H.  J.  E. 

Crystal  structure  of  some  bromocupric  com¬ 
plexes.  A.  Silberstein  (Compt.  rend.,  1938, 
206, 1490 — 1492). — The  compounds  (NH4)2[CuBr4,2A] 
(A=o-  or  ra-C6H4Me*NH2)  are  similar  in  structure 
to  (NH4)2[CuBr4,2H20],  having  a  and  b  7*88,  c 
17*43  and  17*64  a.,  respectively.  Supposed  com¬ 
pounds  having  ,4— C^tyN,  NHgMe,  or  p-C6H4Me*NH2 
are  of  doubtful  individuality,  as  they  give  X-ray 
powder  diagrams  identical  with  those  due  to  mixtures 
of  NH4Br  and  CuBr2,2A.  A  structure  proposed  for 
(NH4)2[CuBr4,2NH3]  (A.,  1938,  I,  91)  is  corr. ;  the 
spatial  arrangement  of  N  and  BrinNH4Br  is  preserved, 
the  Cu  atoms  occupying  two  out  of  24  possible 
positions  at  face  centres  of  the  NH4Br  unit  cell. 

A.  J.  E.  W. 

Crystal  structure  of  ammonium,  potassium, 
rubidium,  and  caesium  chloro-  and  bromo- 
palladates.  J.  A.  A.  KetelAar  and  J.  F.  van 
Walsem  (Rec.  trav.  chim.,  1938,  57,  964—966).— 
The  compounds  all  belong  to  the  K^PtClg  type. 
Vals.  of  a  (±0-01  a.)  for  the  unit  cell  and  calc,  a  for 
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the  K,  NH4,  Rb,  and  Cs  salts,  respectively,  are  as 
follows:  M2PdCl6  9-74,  2-83 ;  9-81,  2-48;  9-99,  3-25; 
10-16,3-68;  M2PdBr„  9-92,  4-49 ;  9-95,  4-17 ;  10-25, 
4-68;  10-64,4-38.  F.  L.  U. 


Crystal  structure  of  caesium  aurous  auric 
chloride,  CSgAuAuCl^  and  caesium  argentous 
auric  chloride,  CSaAgAuClg.  N.  Elliott  and  L. 
Pauling  (J.  Amer.  Chem.  Soc.,  1938,  60,  1846 — 
1851). — Cs2AuAuCl6,  tetragonal,  has  a  body-centred 
unit,  with  aQ  7*49±0-02  and  c0  10*87±0*02  a., 
containing  2  mols. ;  space-group  — I4rjmmm. 

The  positions  of  tho  atoms  have  been  determined. 
Cs^gAuGlg  has  a  similar  unit  and  at.  arrangement, 
with  a0  7*38±0*02  and  c0  11*01±0*02  a.  The 
crystals  contain  linear  [AgCl2]'  and  [AuCl*]'  ions  and 
square  co-planar  [AuC14]'  ions.  A  metastable  modific¬ 
ation  of  Cs2AgAuCl6  is  described;  the  unit  is  cubic, 
with  aQ  5*28±0*01  a.,  and  contains  0-5  mol. 

E.  S.  H. 


Polymorphism  of  MnSe.  A.  Baroni  (Z.  Krist., 
1938,  99,  336—339;  ef.  A.,  1936,  669).— Three  poly¬ 
morphs  (preps,  described)  are  characterised  by  electron 
diffraction  as  similar  to  the  MnS  forms  (Schnaase, 
A.,  1933,  341).  a-MnSe  with  a  5*44  a.  has  the  cubic 
NaCl  structure.  The  unstable  (->■  a)  (3-MnSe  has 
the  cubic  Zn  blende  structure  with  a  5*82  a.  y- 
MnSe  is  hexagonal,  like  wurtzite,  with  a  4-12,  c  6*72  a. 

I.  McA. 

Molecular  structure  of  arsenious  oxide, 
As4Oe,  phosphorus  tri oxide,  P4Oa,  phosphorus 
pentoxide,  P4O10,  and  hexamethylenetetramine, 
(CH2)6N4,  by  electron  diffraction.  G.  C.  Hamfson 
and  A.  J.  Stosick  (J.  Amer.  Chem.  Soc.,  1938,  60, 
1814 — 1822). — Interat.  distances  (in  A.)  and  angles 
recorded  are:  As406,  As — O  1*80±0*02,  /  OAsO 
100±1*5°,  Z.AsOAs  126±3°;  P406,  P—O  1*65±0*02, 
±OPO  99±1°,  Z.POP  127*5±1°;  (CH0)aN4,  C— N 
1*47 ±0*02,  Z.CNC  109*5°,  Z.NCN  109*5°;  P4O10, 
P—O  1*62 ±0*02,  P—O'  l*39±0-02,  Z.OPO  101*5±r, 
Z.POP  123*5±1°,  ^OPO'  116*5±1°.  The  shortening 
of  the  distances  in  As406,  P406,  and  P4O10  below  the 
theoretical  single-linking  vals.  is  ascribed  to  single¬ 
linking  double-linking  resonance.  The  abnormally 
low  val.  for  P — O'  is  ascribed  to  the  polar  character 
of  the  linking.  E.  S.  H. 


Crystal  structure  of  CUaAs  and  CU3P.  B. 
Steenberg  (Arkiv  Kemi,  Min.,  Geol.,  1938,  12,  A, 
No.  26,  1 — 15). — Three  phases  of  formula  Cu3As 
have  been  investigated.  4 4  Artificial  domeykite  ” 
is  hexagonal  with  a  7*088,  c  7*232  a.;  6  mols.  per 
cell ;  space-group  C3c.  Each  As  is  surrounded  by 
12  Cu;  at.  radius  of  Cu=l*24  a.,  and  of  As=l*12  a. 
Natural  domeykite  is_ cubic,  a  9*592  A.;  16  mols.  per 
cell;  space-group  1 4:3d  \  at.  radii  Cu=l*28,  As= 
1*35  a.  Tho  mineral  algodonite  has  been  synthesised 
and  studied.  Cu3P  is  isomorphous  with  artificial 
domeykite,”  a  7*070,  c  7*135  a.  T.  H.  G. 

X-Ray  studies  on  bismuth  trioxide.  L,  G. 
Shx£k  (Arkiv  Kemi,  Min.,  Geol.,  1938,  12,  A, 
No.’  IS,  1 — 15). — Four  varieties  of  Bi203  have  been 
obtained.  a-Bi203  is  a  pure  form  stable  at  room 
temp,  with  a  monoclinic  pseudo- orthorhombic  struc¬ 
ture  as  deduced  from  Laue  and  powder  photographs ; 
/x  5*83,  b  8*14,  c  7*48  a,,  p  67*07°;  4  mols.  per  cell; 


space-group  uncertain.  p-Bi203  is  also  pure  but  is 
tetragonal  pseudo-cubic ;  a  10*93,  c  5*62  a.;  8  mols. 
per  cell;  space-group  C42n.  A  complete  structure 
is  suggested  with  6  0  around  each  Bi,  Bi — 0=2*37  a. 
A  third  phase  is  cubic  but  is  contaminated  with  Si; 
a  5*525  a.  ;  2  mols.  per  cell ;  space-group  Pn3m. 
A  structure  is  proposed  in  ivhich  every  Bi  is  sur¬ 
rounded  by  6  O  at  2*40  a.;  it  resembles  As203  and 
Sb203  somev'hat  but  the  formation  of  mols.  is  not 
pronounced.  It  is  isomorphous  with  Mg3P2.  The 
fourth  phase  contained  a  slight  amount  of  A^Oj 
or  Fe203;  it  is  body-centred  cubic,  a  10*08  a.;  12 
mols.  per  cell ;  space-group  723.  Alternative  struc¬ 
tures  are  proposed.  T.  H.  G. 

Variations  in  the  crystalline  parameter  of 
cadmium  oxide  by  insertion  of  cadmium  atoms 
into  its  lattice.  R.  Faivre  and  A.  Michel  (Compt. 
rend.,  193S,  207,  159 — 161). — Solid  solutions  of  CdO 
and  Cd  can  be  produced  by  heating  a  mixture  of 
CdO  and  Cd  in  a  sealed  tube  or  by  heating  CdO  in 
vac.  In  the  latter  case  dissociation  is  followed  by 
the  insertion  of  free  Cd  atoms  in  the  CdO  lattice. 
The  progress  has  been  studied  by  X-ray  crystal 
analysis.  W.  R.  A. 

Structure  of  the  true  antimony  tetroxide  and 
of  the  isomorphous  stibio-tantalite,  SbTa04. 
K.  Dihlstrom  (Z.  anorg.  Chem.,  1938,  239,  57 — 64). — 
On  prolonged  ignition  at  900°  of  hydrated  Sb206, 
the  Sb3060H  which  is  first  formed  (cf.  A.,  1938,  I, 
68)  is  changed  to  Sb204;  This  also  results  on  pro¬ 
longed  ignition  of  Sb203  in  air.  It  is  isomorphous 
with  stibio-tantalite,  SbTa04.  They  are  rhombic, 
a  4*804,  b  5*424,  c  1T76  A.  for  Sb204,  and  a  4*916, 
b  5*542,  c  11*78  a.  for  SbTa04.  The  unit  cell  con¬ 
tains  4  mols.  and  the  space-group  is  Cl,.  At.  par¬ 
ameters  and  a  structure  diagram  are  given. 

F.  J.  G. 

Crystal  structure  of  ^382-  A.  Westgren  (Z. 
anorg.  Chem.,  1938,  239,  82 — 84). — Ni3S2  is  rhombo- 
hedral  with  a  4*041  a.,  a  90*3°.  Tho  unit  cell  contains 
1  mol.  and  the  space-group  is  J)\.  At.  parameters 
and  a  structure  diagram  are  given.  F.  J.  G. 

Structure  of  libethenite,  Cu2(0H)(P04).  H. 
Heritsch  (Naturwiss.,  1938,  26,  529). — Similarities 
between  the  structure  of  andalusite  and  olivenite 
indicate  that  the  two  horizontal  axes  should  be 
interchanged.  Investigation  of  the  structure  of 
libethenite  shows  that  the  horizontal  axes  should  bp 
interchanged  in  this  case  also.  A.  J.  M. 

Crystallographic  and  optical  investigation  of 
some  new  rare  earth  tartrates  with  antimonyl 
and  potassium  chloride.  C.  Minguzzi  (Period. 
Min.,  1936,  7,  77—97 ;  Chem.  Zentr.',  1936,  ii,  776).— 
Isomorphous  crystals  of  compound $  of  the  type 
MK(Sb0)2(C4H40g)2Cl2,6*5H20  w-ere  prepared  (M  = 
La,  Ce,  Pr,  or  Nd).  The  crystallographic  consts. 
were  :  La  compound,  a  :  b  :  c  =  0*9642  :  1  :  1*0190, 

£93°  09';  Ce  compound,  a  :  b  :  c  =  0*9602  :  1  :  1*0095, 

3  92°  45' ;  Pr  compound,  a  :  b  :  c  =*  0*9714  :  1  :  1*0132, 

392c08';  N  dcompound,  a  :  b  :  c  =  0*9694 : 1  :  1*0117, 

p  92°  44'.  H.  J.  E. 

Crystal  structure  of  EuS.  W.  Nowacki  (Z. 
Krist.,  1938,  99,  339 — 341). — Powder  X-radiograms 


502 


BRITISH  CHEMICAL  AND  PHYSIOLOGICAL  ABSTRACTS . — A . ,  I. 


m  (6) 


yield  a  face-centred  cubic  cell  with  a  5-957  ^  0*002  a.  ; 
Ppyk.  5-884 ;  4  mols.  per  cell.  Photometrcd  intensities 
indicate  a  Nad  structure.  The  ionic  radius  for  Eu”, 
calc,  by  comparison  with  the  isomorphous  SrS  and 
BaS,  is  ~1-19  A.  in  accord  with  Pauling’s  val.  (1-17  A.) 
from  the  isomorphous  sulphates.  I.  McA. 

Precision  determination  of  the  lattice  con¬ 
stants  of  non-cubic  substances  (Bi,  Mg,  Sn)  by 
the  asymmetric  method.  A.  lEvrN§,  M.  Stratj- 
manis,  and  K.  Karlsons  (Z.  physikal.  Chem.,  1938, 
B,  40,  347—356). — Vais,  for  the  lattice  consts. 
have  been  obtained  with  an  average  accuracy  of 
0*001%.  The  vals.  agree  best  with  those  of  Jette 
and  Foote  (cf.  A.,  1936,  45).  C.  R.  H. 

Deformation  and  lattice  constants.  A.  Phil¬ 
lips  and  R.  M.  Brick  (Metallwirts.,  1936,  15,  541 — 
542 ;  Chem.  Zcntr.,  1936,  ii,  754). — Data  are  recorded 
for  the  changes  in  lattice  const,  of  Au-Ag  (76  at.-%  Au) 
and  Al-Cu  (5%  Cu)  alloys  on  extension  of  a  wire 
specimen.  H.  J.  E. 

X-Ray  diffraction  study  of  soda-boric  oxide 
glass.  J.  Biscoe  and  B.  E.  Warren  (J.-Amer. 
Ceram.  Soc.,  1938,  21,  287 — 293). — Glasses  con¬ 
taining  the  mol.  quantities  0*114,  0*225,  and  0-333  of 
Na20  were  examined  using  Mo  Xa.  The  changes  in 
interat.  distance  and  in  the  no.  of  O  atoms  surrounding 
each  B  atom  are  continuous  and  indicate  that  the 
B  atoms  are  partly  in  triangular  and  partly  in  tetra¬ 
hedral  co-ordination,  the  proportion  of  the  latter 
increasing  with  Na20  content.  Each  Na  is  surrounded 
by  6  O  at  2-4  a.  and  each  O  by  5 — 6  O  at  2-4  a.  This 
arrangement  is  equiv.  to  a  random  network  of  B 
atoms  bonded  to  3 — 4  O  with  Na  in  the  spaces. 
Max.  and  min.  in  the  property-composition  curves 
(e.g.y  the  marked  min.  thermal  expansion  at  16% 
Na20)  is  explained  by  the  ability  of  the  B  atom  to 
change  to  tetrahedral  co-ordination  when  the  Na20  is 
present  to  supply  the  necessary  O.  J.  A.  S. 

Supra-molecular  structure  of  fibrous  ma¬ 
terials.  0.  Kratky  and  H.  Mark  (Papier-Fabr., 
1938,  36,  345—348). — The  cellulose  mol.  chains  have 
varying  plasticity  on  which  depend  such  factors  as 
the  settling  rate  and  */j  of  cellulose  solutions.  The 
mechanism  of  the  crystallisation  of  cellulose  is 
discussed  in  various  stages  and  a  parallel  drawn  in 
the  case  of  rubber  in  that  a  network  of  chain  mols.  is 
formed  in  each  instance  with  parallel  methods  of 
linking  between  the  chains.  D.  A.  C. 

Symbolic  representation  of  crystalline  form. 

H.  Buttgenbach  (Bull.  Acad,  roy.  Belg.,  1938,  [v], 

24,  259 — 284). — In  view  of  the  present  chaotic  state 
of  crystallographic  expression,  proposals  for  a  unified 
scheme  based  on  definite  rules  are  defined  in  detail  for 
the  various  crystal  systems  and  their  application  to 
various  typical  crystals  is  given.  N,  M.  B. 

Structure  of  the  insulin  molecule.  (Mrs.) 
D.  M.  Wrinch  (J.  Amer.  Chem.  Soc.,  1938,  60,  2005 — 
2006). — The  author’s  cvclol  structure  (A.,  1937,  I, 
604)  for  insulin  is  in  line  with  X-ray  data  (A.,  1938, 

I,  300).  R.  S.  C. 

Structure  of  triterpenes  and  related  sub¬ 
stances.  II.  G.  Giaco^iello  (Gazzetta,  1938,  68, 


363 — 376). — Analysis  of  X-ray  data  shows  that  the 
hydrocarbon  C24H18  obtained  by  dehydrogenation  of 
triterpenes  has  a  structure  analogous  to  that  of  the 
triterpenes  themselves.  The  structure  of  related 
substances  is  discussed.  0.  J.  W. 


Mol.  wt.  of  fichtelite.  (Miss)  D.  Crowfoot 
(J.C.S.,  1938,  1241 — 1242). — Crystals  of  fichtelite  on 
optical  and  X-ray  evidence  show  close  similarity  to 
certain  types  of  sterol  crystal.  From  X-ray  determin¬ 
ation  the  dimensions  of  the  unit  cell  are  a  10-69, 
b  7*45,  c  13-10  A.,  p  127°  5',  c  sin  p  10*45  A.;  space- 
group  P2V  n  =  2;  p  1*045.  Assuming  2  mols.  per 
unit  cell  the  mol.  wt.  is  264^4,  in  good  agreement 
with  262  the  formula  wt.  of  C^H.^.  The  probable 
mol.  structure  is 


CHMe  CH2 

dH0 ^H. 

0h;  c  ch“ 

H^C^M^CH  \h2 

CH,  CHPr^ 

sc 


W.  R.  A. 


r 

Crystal  structure  of  ci/clohexarie  and  of  some 

of  its  simpler  derivatives.  0.  Hassel  and  A.  M. 

Sommerfeldt  (Z.  physikal.  Chem.,  1938,  B,  40, 

391 — 395). — In  the  neighbourhood  of  the  m.p.  the 

mols.  in  cubic  crystals  of  cycZo- hexane,  -hexanol, 

-hexanone,  and  chlorocycZohexanc  possess  considerable 

rotational  freedom.  The  lattice  consts.  are  8*76, 

8*83,  8*61,  and  9-05  a.,  respectively.  C.  R.  H. 

*  - 


X-Ray  analysis  of  the  structure  of  anthra- 
qpiinone.  B.  C.  Guha  (Phil.  Mag.,  1938,  [vii],  26, 
213—223;  cf.  A.,  1937,  I,  401).— The  C  atoms  of 
anthraquinone  lie  in  one  plane  tilted  from  the  (001) 
plane  by  6°  about  each  of  the  a ,  6,  and  c  axes.  The 
side  rings  of  the  mol.  have  internal  angles  120°  and 
side  lengths  1-35  A,  for  the  CIC  and  1-46  a.  for  the 
C*C  bonds.  The  middle  ring  has  angles  109°  between 
two  single  bonds,  and  125°  between  a  double  and  a 
single  bond,  with  lengths  of  sides  as  in  the  outer  rings. 
The  O  atoms  are  inclined  unsymmetrically  to  the 
C  plane.  The  C — O  distances  are  1*13  A.  O.  D.  S. 


Crystal  structure  of  thianthren  and  selen- 
anthren.  J.  E.  CrackstOn  and  R.  G.  Wood 
(Nature,  1938,  142,  257). — Thianthren,  a  :  b  :  c 

2-37  :  1  :  1*95,  p  110°  O',  a0  14*3,  b0  6-09,  c0  11*8  a., 
and  selenanthren,  a  :  b  :  c  2*36  :  1  :  1*97,  p  1 1 0°  20', 
a0 14-5,  b  6*21,  c  12-1  a.,  both  have  space-group  C J*  and 
are  isomorphous  (cf.  A.,  1937, 1,  448;  1938,  II,  118). 

L.  S.  T. 

Space  group  of  creatinine.  K.  Banerjee  and 
A.  Haqite  (Indian  J.  Physics,  1938,  12,  183 — 194). — 
The  space-group  is  C\j,jPj2m ;  8  mols.  per  unit  cell ; 
and  a  14*86,  b  13*14,  c  5*85  a.,  p  110°  30'. 

W  *  R.  A. 

Crystal  structure  of  condensed  ring  com¬ 
pounds.  VI.  1  :  2-Benzanthracene ,  5-methyl- 
1  :  2-benzanthracene ,  and  3-methyl-l  :  2-benz- 
anthraquinone.  J.  Iball  (Z.  Krist.,  1938,  99, 
230—237;  cf.  A.,  1936,  1451).— X-Ray  analysis 
yields  for  the  respective  monoclinic  cells  :  a  7*91, 
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8-21,  7*52,  b  6-43,  6-53,  16-81,  c  23-96,  48-4,  11*63  a., 
p  99°,  90°,  118*9°;  mols.  per  cell  4,  8,  4;  p  1-245, 
1*231,  1*393;  probable  space-group  C% — P2,  C& — 
P'2jCy  Cu — P2x/a.  .  Assuming  plane  C  skeleton  mols., 
orientations  are  discussed  on  the  basis  of  estimated 
intensities,  optical  data,  and  general  considerations. 

I.McA. 

Crystal  structure  of  cyanuric  acid,  (CHON)3. 

E.  H.  Wiebenga  and  N.  F.  Moerman  (Z.  Krist., 
1938,  99,  217 — 229 ;  cf.  A.,  1938,  I,  125).— The 
pseudorhombic  .monoclinic  cell  has  a  7*90,  b  6-74, 
c  9*04  a.,  p  ~90°;  4  (CH0N)3  per  cell;  space-group 
Cu — C2/c.  From  X-ray  intensities,  cleavage,  and 
twinning,  layers  parallel  to  (101)  consist  of  plane 
triangle-cum-ring  (0C#NH)3  mols.  lacking  the 
trigonal  symmetry  and  CN  link  distinctions  of 
cyanuric  triazide  (A.,  1935,  1194).  Interat.  distances 
(C— N  1*36—1*37  a.,  C— 0  1*24—1*31  a.)  indicate 
resonance.  Adjacent  mols.  in  a  layer  are  linked 
(0  to  N)  by  H  bonds.  I.  McA. 

Electron  diffraction  and  surface  structure. 

G.  I.  Finch  (J.C.S.,  1938,  1137 — 1146). — A  lecture. 

W.  R.  A. 

Structure  of  polished  metal  surfaces.  E. 
Plessing  (Physikal.  Z.,  1938,  39,  618 — 620). — The 
results  of  Dobinski  (A.,  1937,  1,  227)  for  the  structure 
of  surfaces  of  Au  and  Ag  under  C6H6  determined  by 
electron  diffraction  have  been  confirmed,  but  the  data 
for  Ni,  Cu,  and  Fe  do  not  agree  with  Dobinski’s  but 
with  Raether’s  results  (A.,  1933,  1222).  The  effect 
of  mechanical  treatment  on  Au  was  investigated. 

A.  J.  M. 

Photographic  intensity  measurements  of 
electron-diffraction  patterns.  L.  S.  Ornstein, 

H.  Brinkman,  A.  Hauer,  and  T.  Tol  (Physica,  1938, 

5,  693 — 700). — The  relation  between  intensity  and  the 
resulting  photographic  density  was  determined  for 
each  observation  for  the  same  exposure  time  and 
electron  velocit}?'  as  was  used  for  the  diffraction 
photographs.  Data  for  Ag  and  Cu  films  are  described. 
The  at.  factor  for  electron  diffraction  shows  a  depend¬ 
ence  on  the  angle  of  scattering  different  from  that 
found  by  previous  investigators.  H.  J.  E. 

Electron-diffraction  investigation  of  alumin¬ 
ium  chloride,  bromide,  and  iodide.  K.  J. 
Palmer  and  N.  Elliott  (J.  Amer.  Chem,  Soe.,  1938, 
60,  1852 — 1857). — In  the  gaseous  state  the  dimeric 
mols.  consist  of  two  tetrahedra  sharing  an  edge  with 
six  halogen  atoms  at  the  corners,  each  tetrahedron 
containing  one  Al.  Interat.  distances  are  recorded 
for  the  three  compounds.  E.  S.  H. 

Electron- diffraction  investigation  of  the  mole¬ 
cular  structures  of  (1)  phosphorus  oxytrichlor- 
ide ,  oxydichlorofluoride ,  oxychlorodi  fluoride , 
oxy trifluoride,  fluorodichloride ,  pentafluoride, 
and  trif luorodichloride ,  and  of  (2)  disilane,  tri- 
chlorosilane ,  and  hexachlorodi  silane.  L.  0. 
Brookway  and  J.  Y.  Beach  (J.  Amer.  Chem.  Soc., 
1938,  60,  1836 — 1846). — Interat.  distances  (in  A.) 
and  angles  recorded  are  :  PF3,  P — F  1*52+0*04,  ZFPF 
104+4° ;  PC13  P— Cl  2*00+002,  +  C1PC1  101  ±2°; 
PFCL,  P— F  1*55+0*05,  P— Cl  2*02+0*03,  ZC1PC1 
102+3°;  P0F3,  P— F  1-52+0-02,  P—0  1*56+0  03, 
+FPF  107+2°;  P0C13,  P— Cl  2-02+0*03,  P—0 


(1-58),  ZC1PC1  106+1°;  P0F2C1,  P— F  1*51+0  03, 
P— Cl  2*01+0  04,  P—0  1*55+0*03,  Z.FPF  106+3°; 
P0FC12,  P— F  1*50+0*03,  P— Cl  1-99+0*04,  P-0 
1*54+0  03,  ZC1PC1  106+3°;  PF5,  P— F  1-57+0*02, 
ZFPF  90°,  120°,  180°;  PF3C12,  P— F  1-59+0-03, 
P — Cl  2-05+0*03,  ZFPF  120°,  ZC1PC1  180°;  Si,H6, 
Si— Si  2*32+0-03,  Si— H  1*47+0*03;  SiHCl3,  Sl-Cl 
21 -0+0-03, Cl— Cl  3-29+0*03,  ZCISiCI  101+1° ;  Si2Cl6, 
vSi — Si  2*32+0*06,  Si— Cl  2*00+0  05.  E.  S.  H. 

Electron  diffraction  of  dihalogen  derivatives 
of  cj/cfohexane.  J.  G.  Gudmundsen  and  0. 
Hassel  (Z.  physikal.  Chem.,  1938,  B,  40,  326- — 
332). — Data  for  the  vapours  of  six  derivatives  are 
recorded.  C.  R.  H. 

Electron-diffraction  examination  of  linear 
high  polymerides.  K.  H.  Storks  (J.  Amer.  Chem. 
Soc.,  1938,  60,  1753— 1761).— Thin  films  of  poly- 
ethjdene  succinate,  adipate,  and  sebacate  (I)  and  of 
natural  gutta-percha  (II)  have  been  examined. 
Stretched  films  show  diffraction  patterns,  charac¬ 
teristic  of  sharply  oriented  crystals,  giving  measure¬ 
ments  in  good  agreement  with  existing  X-ray  data. 
Unstretched  films  of  (II)  are  composed  of  relative^ 
large  crystallites,  oriented  with  their  fibre  axis 
directions  normal  to  the  film  surface.  Unstretched 
films  of  (I)  consist  of  relatively  small  crystals, 
apparently  oriented  with  their  fibre  axis  directions 
approx,  in  the  plane  of  the  film,  but  with  limited 
rotation  around  the  fibre  axis  directions.  E.  S.  H. 

Diffuse  scattering  of  X-rays  from  piezo- 
electrically  oscillating  quartz.  G.  E.  M.  Jauncey 
and  W.  A.  Bruce  (Physical  Rev.,  1938,  [ii],  54, 
163 — 165). — Different  modes  and  types  of  vibration 
have  no  effect  on  the  intensity  of  the  diffuse  scattering, 
and  since  the  latter  cannot  be  affected  by  secondary 
extinction  it  is  concluded  that  the  change  of  intensity 
of  the  Laue  spots  (cf.  A.,  1936,  273)  is  due  to  a  decrease 
of  secondary  extinction  in  the  body  of  the  crystal. 

nI  m.  b. 

Paramagnetism  of  electrons  in  a  rectangular 
band.  L.  N6el  (Compt.  rend.,  1938,  206,  1471 — 
1473). — Theoretical.  The  magnetic  properties  of 
metals  of  the  Fe  group  are  discussed.  A.  J.  E.  W. 

Magnetic  after-effect.  S.  Koch  (Naturwiss., 
1938,  26,  493 — 494). — A  theory  of  the  magnetic  after¬ 
effect  which  takes  into  account  the  connexion  with  the 
mechanical  after-effect  is  put  forward.  A.  J.  M. 

Ferromagnetic  Curie  point  as  a  phase  trans¬ 
ition  of  the  second  Mnd.  J.  de  Boer  and  A. 
Michels  (Physica,  1938,  5,  775— 776).— Data  for 
Ni,  although  insufficient  for  a  definite  conclusion,  are 
of  the  right  order  of  magnitude.  H.  J.  E. 

Break  in  the  magnetisation  curve  of  iron  single 
crystals  in  weak  magnetic  fields.  K.  Honda  and 
T.  Nishina  (Z.  Physik,  1938,  109,  758— 761).— The 
magnetisation  curves  for  Fe  single  crystals  along  the  3 
principal  axes  are  determined  with  a  high -sensitivity 
astatic  magnetometer.  The  curves  are  collinear  up  to 
a  crit.  field  strength  at  which  point  they  diverge,  the 
susceptibility  then  changing  for  each  orientation. 
The  results  are  explained  in  the  light  of  the  Honda- 
Okubo  theory  of  paramagnetic  substances. 

L.  G.  G. 
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Resistance,  spontaneous  magnetisation,  and 
Curie  point  of  nickel.  W.  Gerlach,  H.  Bittel, 
andS.  Velayos  (Sitzungsber.  bayr.  Akad.  Wiss.,  1936, 
81 — 136;  Chem.  Zentr.,  1936,  ii,  2309). — The  i?-0 
curves  for  impure  samples  of  Ni  can  be  obtained  by 
the  application  of  Matthiessen’s  additive  rule  to  the 
corresponding  curve  for  pure  Ni.  This  conclusion  is 
confirmed  by  measurements  on  pure  and  impure 
specimens  of  Ni  at  —200°  to  600°.  The  results  are 
discussed  in  relation  to  anomalies  in  R  and  spontaneous 
magnetisation;  the  work  of  Borelius  (cf.  A.,  1931, 
552)  is  also  discussed.  Spontaneous  magnetisation 
occurs  considerably  above  the  temp,  regarded  as  the 
Curie  point  of  Ni.  A.  J.  E.  W. 

Determination  of  elasto-optical  constants  with 
supersonic  waves.  H.  Mueller  (Z.  Krist.,  1938, 
99,  122—141;  cf.  A.,  1937,  I,  505;  193S,  I,  129; 
Bergmann  and  Fues,  B.,  1936,  1093). — The  mathe¬ 
matical  theory  of  the  optical  effects  of  ultrasonics  in 
cubic  crystals  and  amorphous  solids  is  further 
reviewed  with  reference  to  the  dependence  of  intensity 
and  polarisation  of  the  diffracted  beam  pattern  on  the 
elastic  and  elasto-optical  consts.  of  the  medium.  On 
this  basis,  the  intensity  and  polarisation  for  NaCl, 
KC1,  and  CaF2  crystals  are  calc,  from  measurements 
(Voigt,  Pockels)  of  the  consts. ;  three  experimental 
methods  are  discussed  for  the  (general)  converse 
problem.  I.  Me  A. 

Optical  observation  of  the  Debye  heat  waves 
in  crystals.  (Sir)  C.  V.  Ram  ax  and  C.  S.  Ven- 
rateswaran  (Nature,  1938, 142,  250). — Photographs 
showing  the  interference  pattern  of  the  4046  A.  radia¬ 
tion  of  a  H20-cooled  Hg  lamp  scattered  by  thermal 
agitation  in  a  crystal  of  gypsum,  and  demonstrating 
the  physical  reality  of  the  Debye  heat  waves  in 
crystals,  aro  submitted.  The  displacements  of  the  three 
components  into  which  the  incident  radiation  is  split 
correspond  with  acoustic  wave  velocities  of  3350, 
2050,  and  1100  m.  per  sec.,  respectively.  L.  S.  T. 

Recrystallisation  diagram  of  cadmium.  J. 
Czochralskj  and  T.  Miazga  (Wiadom.  Inst.  Met., 
1935,  2,  3 — 5;  Chem.  Zentr.,  1936,  ii,  433 — 434). — 
A  diagram  is  constructed  from  grain-size  measure¬ 
ments  for  compressively  deformed  Cd  which  was 
allowed  to  recrystallise  for  30  min.  at  20°,  50°,  100°, 
150°,  200°,  250°,  300°,  and  310°.  H.  J.  E. 

Elastic  constants  of  transparent  isotropic 
solids  by  a  new  method.  K.  H.  Hoesch  (Z; 
Pliysik,  1938,  109,  606 — 624). — Elastic  waves  are 
generated  in  glass  blocks  by  affixing  the  latter  to 
vibrating  quartz  crystal,  suitable  apparatus  for  the 
excitation  of  which  is  described  in  detail.  Polarised 
light  passed  through  the  glass  blocks  is  examined 
microscopically  and  the  mean  distance  between  the 
resultant  striations  is  determined.  Hence  the 
velocity  of  propagation  of  the  waves  in  the  glass  is 
calc.,  and  the  moduli  of  elasticity  and  torsion  are 
obtained  to  an  accuracy  of  0-6%  and  the  Poisson 
const,  to  1*4%.  L.  G.  G. 

Effect  of  pressure  on  elastic  parameters  of 
isotropic  solids.  F.  Birch  (J.  Appl.  Physics,  1938, 
9,  279 — 2S8). — Murnaghan’s  theory  (Amer.  J.  Math., 


1937,  59,  235)  of  finite  strain  is  applied  to  determine 

the  effect  of  hydrostatic  pressure  on  the  elastic  coeffs. 
of  an  isotropic  body  for  further  applied  strains  of  small 
magnitude.  The  stress-strain  relations  are  the  same 
as  those  of  the  classical  theory,  but  with  elastic 
parameters  which  depend  on  the  pressure.  The 
observed  pressure  coeffs.  are  in  agreement  with  the 
calc.  vals.  J.  A.  D. 

X-Ray  diffraction  study  of  sulphur  allotropes. 
S.  R.  Das  (Indian  J.  Physics,  1938,  12,  163 — 181). — 
The  structures  of  various  S  allotropes  have  been 
investigated  by  Hull’s  diffraction  method  between 
—  183°  and  130°.  Roll  S,  flowers  of  S,  milk  of  S,  and 
the  gummy  deposits  of  colloidal  S  are  cryst.  and 
similar  in  structure  to  Sa  (orthorhombic  S).  Freshly- 
prepared  plastic  S  is  amorphous  but  is  readily  trans¬ 
formed  into  a  hard,  solid,  CS2-insol.  substance  (I)  of 
structure  similar  to  Sa.  When  (I)  is  kept  at  about  60°, 
or  treated  with  aq.  NH3,  it  becomes  sol.  in  CS2. 
White  S,  from  hydrolysis  of  S2C12,  gives  a  well-defined 
pattern,  quite  different  from  that  of  Sa ;  it  is  insol.  in 
CS2  but,  when  heated  for  some  time  at  88°,  is  changed 
completely  into  Stt.  Data  on  (monoclinic)  could  not 
be  obtained  but  patterns  of  liquid  S  for  114°,  119°,  and 
128°  are  given.  At  low  temp,  (to  —183°)  no  change  in 
structure  of  solid  S  is  found.  The  solubility  of  the 
various  forms  in  CS2  is  discussed.  For  each  insol. 
variety  S02  always  takes  part  in  the  reaction  involved 
and  it  is  suggested  that  S02  forms  a  protective  layer 
on  the  surface  of  the  crystals.  W.  R.  A. 

Mol,  wts.  of  globular  proteins.  (Mrs.)  D.  M. 
Wrixch  (Phil.  Mag.,  1938,  [vii],  26,  313— 332).— The 
predictions  and  general  point  of  view  of  the  cyclol 
theory  agree  well  with  the  data  of  Svedberg.  A 
consideration  of  the  shape  of  the  Cn  cyclols  and  the 
nature  of  the  C3rclol  network  indicates  that  compound 
cyclols  may  exist.  The  actual  nos.  given  by  Svedberg 
for  14  different  mol.  wt.  classes  may  all  be  represented 
by  simple  or  compound  cyclols,  assuming  that  the 
corresponding  apparent  residue  wts.  lie  between  121 
and  128.  A  simple  interpretation  of  the  reversible 
dissociation,  characteristic  of  many  proteins,  has  been 
suggested  which  explains  in  particular  the  effect  of 
dilution  and  changes  in  pn  on  the  mol.  wts.  of  such 
proteins.  For  virus  proteins  and>  other  heavy 
proteins,  a  cage-colonv  structure  has  been  proposed. 

W.  R.  A. 

Electrical  conductivity  of  lead  crystals  at  low 
temperatures  in  strong  transverse  magnetic 
fields.  E.  Justi  and  H.  Scheffers  (Physikal.  Z., 

1938,  39,  591 — 597). — The  resistance  of  two  Pb 
crystals  with  the  100  and  111  axes  approx,  parallel 
has  been  determined  at  1-8 — 20°  K.  under  the  action 
of  a  strong  transverse  magnetic  field  (31,000  gauss). 
The  increase  of  resistance  at  14 — 20°  K.  on  applying 
the  field  is  comparatively  small  and  isotropic  in 
agreement  with  the  low  characteristic  temp.,  but  at  the 
temp,  of  boiling  He  it  increases  considerably  and  shows 
increasing  anisotropy  with  greater  field  strength. 
The  residual  resistance,  defined  as  the  difference 
between  the  measured  and  the  ideal  resistance, 
decreases  considerably  with  falling  temp,  even  before 
the  onset  of  superconductivity.  The  mean  relative 
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increase  in  resistance  is  a  function  of  the  ratio  of  the 
field  strength  to  the  resistance  without  the  field. 

A.  J.  M. 

Co-existence  of  normal  and  superconductive 
regions.  K.  Mendelssohn  and  J.  G.  Daunt  (Phil. 
Mag.,  1938,  [vii],  26,  376 — 380). — Experimental  proof 
is  given  for  an  isothermal  co-existence  of  super¬ 
conductive  and  normal  material  in  the  same  specimen. 
The  time  effects  in  superconductors  are  discussed  with 
regard  to  such  a  co-existence.  W.  R.  A. 

41  Overshoot  phenomenon  ”  in  superconduct¬ 
ivity.  A.  D.  Misener  (Proc.  Camb.  Phil.  Soc.,  193S, 
34,  465 — 469). — Transition  curves  are  obtained  for  a 
sample  of  Ta  wire  (length  6  cm.,  diameter  7-5  X  10-3 
cm.)  at  const,  temp,  and  zero  external  magnetic  field 
by  increasing  the  current,  and  also  by  increasing  the 
external  field  with  const,  current.  Resistance  be¬ 
comes  unsteady  after  ~10%  of  the  resistance  of  the 
specimen  had  been  restored.  This  unsteadiness  and 
the  4  4  overshoots  ”  observed  with  coiled  specimens 
occur  in  the  same  regions  of  the  transition  curve  and 
are  probably  due  to  a  secondary  effect  in  the  transi¬ 
tion  from  the  superconducting  to  the  nonsupercon¬ 
ducting  state.  F.  J.  L. 


Method  of  least  squares  and  the  thermo¬ 
electric  power  of  rhodium.  H.  T.  Wensel  and 
L.  B.  Tuckerman  (Rev.  Sci.  Instr.,  1938,  9,  237 — 
241). — Polemical.  Proper  application  of  the  method 
of  least  squares  to  the  data  of  Booth  and  Dixon  (A., 
1937,  I,  606)  indicates  that  their  conclusions  are  not 
justified ;  this  is  supported  by  other  evidence.  Other 
reported  irregularities  in  the  behaviour  of  Rh  near 
1100°  can  be  ascribed  to  the  formation  and  decomp, 
of  a  surface  film  of  Rh203.  (Cf.  following  abstract.) 

W.  R.  A. 


Discontinuity  in  the  thermo-electric  power  of 
rhodium.  E.  T.  Booth  and  E.  M.  Dixon  (Rev. 
Sci.  Instr.,  1938,  9,  242 — 243). — A  reply  to  criticism. 
(Cf.  preceding  abstract.)  W.  R.  A. 


Thermomagnetic  anomaly  shown  at  room 
temperatures  by  microcrystalline  ferromagnetic 
substances.  A,  Michel  and  (Mlle.)  M.  Gallissqt 
(Compt.  rend.,  1938,  207,  140 — 142). — A  relationship 
between  the  magnetism-temp,  curve  and  the  micro- 
cryst.  nature  of  the  specimen  has  been  indicated  (A., 
1938, 1,  421).  Microcryst.  ferrites  of  Ni,  Cu,  and  MgO 
have  been  investigated.  There  is  no  single  definite 
Curie  point  for  a  substance ;  instead  the  Curie  temp, 
extends  over  a  small  range.  Both  chemical  and 
physical  heterogeneity  cause  changes  in  the  curvature 
of  the  magnetism-temp,  curve.  W.  R.  A. 


Cause  of  the  [magnetic]  anomaly  in  magnetite 
at  low  temperatures.  R.  Forrer  (Compt.  rend., 
1938,  207,  281 — 283). — Natural  Fe304  gives  an 
anomalous  increase  in  x  with  increasing  temp, 
between  —138°  and  —118°,  which  is  ascribed  to  the 
breaking  at  low  temp,  of  linkings  between  pairs  of 
Fe  atoms  in  the  lattice.  A  second  form  of  Fe304 
(cf.  Hilpert,  A.,  1937,  I,  421)  which  reacts  readily 
with  CLj  does  not  give  this  anomaly,  indicating  the 
absence  of  Fe-Fe  linkings.  Ferrites  (in  which  such 
linkings  cannot  occur)  give  no  anomalj". 

A.  J.  E.  W. 


Ferromagnetic  and  electrical  properties. 
VIH.  Longitudinal  and  transverse  thermo¬ 
magnetic  effects  of  nickel.  P.  Wagner  (Ann. 
Physik,  1938,  [v],  32,  665—682;  cf.  A.,  1932,  900).— 
The  saturation  val.  E*>  of  the  thermomagnetic  e.m.f, 
of  a  Ni  wire,  when  one  end  is  at  temp.  >  0,  the  Curie 
temp.,  and  the  other  at  temp.  T  <  0,  is  given  by 
E*  =  C(©  —  T)2,  where  C  is  a  const,  dependent  on 
the  purity  of  the  Ni.  The  transverse  e.m.f.,  Ex,  has 
opposite  sign  to  the  longitudinal,  Ett,  but  is  of  equal 
magnitude.  By  the  application  of  longitudinal  stress 
E ||  is  increased  to  a  saturation  val.,  2 while  E x 
decreases  towards  zero.  At  high  field  strengths  both 
Eu  and  Ex  decrease  with  increasing  field.  At  small 
temp,  difference  and  under  stress  E  oc  72,  where  I 
is  the  magnetisation.  0.  D.  S. 

Magneto-resistance  change  of  ferromagnetics 
in  an  alternating  magnetic  field.  S.  S  ha  ran 
(Indian  J.  Physics,  1938,  12,  203 — 210). — The  effects 
produced  on  the  resistance  of  Ni  and  of  Ni-Fe  perm¬ 
alloy  by  an  alternating  magnetic  field  and  bv  an 
alternating  and  direct  field  simultaneously  have  been 
investigated.  W.  R.  A. 

Mechanical  and  magnetic  secondary  effect  of 
carbonyl  iron.  G.  Richter  (Ann,  Physik,  1938, 
[v],  32,  6S3 — 700).— A  torsional  secondary  effect  has 
been  observed  in  wires  of  carbonyl  iron  with  temp, 
variation  similar  to  that  of  the  magnetic  secondary 
effect  previously  described  (B.,  1937,  1059).  It  is 
suggested  that  both  are  due  to  thermal  fluctuations 
in  the  crystal  lattice  and  the  activation  energy  is  calc., 
from  the  temp,  coeff.  of  the  velocity  of  establishment 
of  the  effect,  to  be  20  kg.-cal,  per  mol.  O.  D.  S. 

Paramagnetic  relaxation.  P.  Debye  (Physikal. 
Z.,  1938,  39,  616 — 618). — Theoretical.  A.  J.  M. 

Paramagnetic  dispersion  in  chromium  alum 
and  its  interpretation.  C.  J.  Gorter,  P.  Teu- 
nissen,  and  F.  Brons  (Physica,  1938,  5,  657 — 662).— 
Measurements  at  77°  and  90°  k.,  and  with  field 
strengths  of  800,  1600,  2400,  and  3200  oersted,  are 
recorded.  The  results  are  discussed  in  terms  of  the 
theories  of  Casimir  and  of  Kronig.  H.  J.  E. 

Magnetic  properties  and  structure  of  man¬ 
ganous  and  cobaltous  dipyridine  chlorides. 
D.  P.  Mellor  and  C.  D.  Coryell  (J.  Amer.  Chem. 
Soc.,  1938,  60,  1786 — 1787). — Magnetic  measure¬ 
ments  indicate  that  the  Mn  and  Co  atoms  in  the  above 
compounds  form  ionic  rather  than  covalent  dsp2 
linkings.  It  is  suggested  that  an  octahedral  ionic 
type  of  structure  occurs  in  the  Mn  and  a-Co  com¬ 
pounds  and  a  tetrahedral  ionic  type  in  the  (3-Co 
compound.  E.  S.  H. 

Magnetic  susceptibilities  of  certain  inorganic 
complex  compounds.  J.  H.  Frazer  and  N.  0. 
Long  (J.  Chem.  Physics,  1938,  6,  462 — 165). — The 
method  employed  for  determining  gyromagnetic 
effect  has  been  adapted  to  measure  the  magnetic 
susceptibilities  (x)  of  some  inorg.  substances  at  27 3 
in  a  weak  field  (approx.  300  oersted)  using  0*5  g.  of 
material.  Constructional  and  operational  details  are 
given.  NaNO,  prepared  by  passing  dry  NO  into  a 
solution  of  Na  in  liquid  NH3  and  evaporating  NH^,  is 
diamagnetic.  Na  nitrosopenlanitrocobaltiate  dihydrate , 


506 


BRITISH  CHEMICAL  AND  PHYSIOLOGICAL  ABSTRACTS.— A.,  I. 


iv  (b-d) 


Na3[Co(NO)(N02)5],2H20  (I),  and  nitrosopentamminc 
Co  dichloride ,  [Co(NO)(NH3)5]Cl2,5H20  (II),  have  been 
investigated.  (II)  is  paramagnetic;  (I)  is  diamag¬ 
netic  in  weak  fields  but  becomes  paramagnetic  as  the 
field  strength  is  raised.  A  tentative  explanation  of  the 
X  of  the  three  compounds  is  given.  W.  R.  A. 

Magnetic  properties  of  ferric  hydroxide.  R. 
Chevaduer  and  (Mlle.)  S.  Mathieu  (Compt.  rend., 
1938,  206,  1469 — 1471). — The  val.  of  */v  for  the  hydr¬ 
oxide  pptd.  by  KOH  from  Fe2(S04)3  solutions  and 
washed  and  dried  under  fixed  conditions  shows  largo 
variations  with  the  initial  concns.  used,  and  with  the 
ratio  of  KOH  to  Fe  on  pptn,  The  Fe203  obtained  on 
heating  gives  a  const,  val.  of/.  A.  J.  E.  W. 

Paramagnetic  magneton  numbers  of  the 
ferromagnetic  metals.  E.  C.  Stoner  (Proc. 
Leeds  Phil.  Soc.,  1938,  3,  457 — 464). — The  results  of 
Sucksmith  (cf.  A.,  1938,  I,  71)  for  Fe,  Co,  and  Ni  are 
discussed  in  the  light  of  a  collective  electron  treat¬ 
ment  of  ferromagnetism  using  Fermi-Dirac  statistics. 
The  general  character  of  the  1  j^r-T  curves  is  in  agree¬ 
ment  with  this  treatment.  Estimates  of  the  ratio 
of  the  interchange  interaction  energy  to  the  Fermi 
energy  can  be  made  from  the  results,  and  the  Fermi 
energy  so  obtained  for  Ni  is  in  good  agreement  with 
the  val.  deduced  from  the  electronic  sp.  heat  at  low 
temp.  N.  M.  B. 

Change  of  thermal  energy  with  adiabatic 
change  of  magnetisation  in  iron,  nickel,  and 
carbon  steel.  T.  C.  Hardy  and  S.  L.  Quimby 
(Physical  Rev.,  1938,  [ii],  54,  217— 223).— The  change 
in  thermal  energy  which  occurs  when  the  magnetis¬ 
ation  is  altered  adiabatically  is  traced  for  each 
material,  through  a  complete  half- cycle  of  magnet¬ 
isation  which  starts  with  the  max.  val.  of  the  intensity 
of  magnetisation.  The  external  work  done  by  the 
specimen  at  each  stage  is  evaluated.  The  decrease 
in  thermal  energy  on  demagnetisation  is  <  the 
external  work  done  by  the  specimen  in  Fe  and  steel, 
and  greater  in  unannealed  Ni;  in  annealed  Ni  it  is 
greater  when  magnetisation  is  continuous  and  less 
when  it  is  discontinuous.  N.  M.  B. 

Time  effects  in  magnetisation.  J.  L.  Snoek 
(Physica,  1938,  5,  663 — 688). — A  theory  is  developed 
which  accounts  for  the  phenomena  of  magnetic 
viscosity  and  the  reversible  decrease  of  permeability 
with  time.  Confirmatory  measurements  on  carbonyl 

Fe  are  described.  H.  J.  E. 

% 

Raman  and  Nath’s  theory  of  the  diffraction  of 
light  by  ultrasonic  waves.  R.  Bar  (Helv.  Phys. 
Acta,  1936,  9,  265 — 284;  Chem.  Zentr.,  1936,  ii, 
931 — 932). — The  theory  was  verified  for  xylene  with 
a  frequency  of  1500  kHz.  and  using  a  Hg  lamp.  as 
light  source.  It  was  qualitatively  applicable  at  a 
frequency  of  7500  kHz.  H.  J.  E. 

Mathematical  theory  of  diffraction  of  light  by 
ultrasonic  waves.  G.  Wannier  and  R.  Exter- 
manh  (Helv.  Phys.  Acta,  1936,  9,  337—339;  Chem. 
Zentr.,  1936,  ii,  2284 — 2285). — The  frequency  of  the 
diffracted  light  is  given  by  co*  —  o>0  +  uv  (v  =  sound 
frequency).  Intensities  of  diffracted  light  are  calc, 
and  compared  with  Raman  and  Nath's  theory. 

A.  J.  E.  W. 


Diffraction  of  light  by  ultrasonic  waves  in  air. 
R.  Bar  (Helv.  Phys.  Acta,  1936,  9,  367 — 371 ;  Chem. 
Zentr.,  1936,  ii,  2285). — First-  and  second-order 
diffracted  spectra  have  been  obtained.  Variations 
in  n  of  ±1*3  X  10-6,  corresponding  with  a  pressure 
variation  of  4*8  X  10-3  atm.,  are  recorded.  Ultra¬ 
sonic  velocities  in  gases  may  be  determined  by  the 
method  used  (cf.  A.,  1937,  I,  174).  A.  J.  E.  W. 

Interference  of  two  plane  ultrasonic  waves. 
Application  of  this  phenomenon  in  a  new  method 
of  measuring  the  velocity  of  sound.  J.  P.  Cance 
(J.  Phys.  Radium,  1938,  [vii],  9,  308 — 312). — Details 
of  the  method  (cf.  A.,  1938,  I,  239)  are  given.  The 
velocities  of  sound  in  PhMe  and  Hg  are  1314  and 
1442  m.  per  sec.,  in  agreement  with  recorded  data. 

W.  R.  A. 

Sound  velocity  in  heavy  water  and  compressi¬ 
bility.  K.  Yosioka  (Sci.  Papers  Inst.  Phys.  Chem. 
Res.  Tokyo,  1938,  34,  843 — 853). — The  sound 

velocity,  F,  in  H20  and  in  D20  has  been  determined 
at  temp,  between  25°  and  90°  at  a  frequency  of  4900 
kc.,  by  an  optical  method  utilising  the  diffraction  of 
light  caused  by  a  train  of  supersonic  waves.  The 
max.  val.  of  V  is  reached  at  a  temp,  in  D20  >  in 
H20,  whilst  the  adiabatic  compressibility  (k),  calc, 
in  both  cases  from  V  and  d ,  reaches  a  min.  val.  at  a 
temp,  in  D20  >  in  H20.  By  extrapolation  the 
following  data  have  been  found  for  pure  D20  at  25°  : 
F,  1398*6  m.  per  sec. ;  k,  46*27  X  10-12  dyne-1,  and 
isothermal  compressibility,  46*49  X  10~12  dyne-1. 

W.  R.  A. 

Velocity  of  sound  in  liquid  oxygen.  H.  W. 
Liepmann  (Helv.  Phys.  Acta,  1936,  9,  507 — 510; 
Chem.  Zentr.,  1936,  ii,  3051). — Measurements  for  a 
frequency  of  7500  kHz.  are  recorded.  The  velocity 
at  — 183*6°  was  903  m.  per  sec.  and  at  —209*5°, 
1111  m.  per  sec.  The  adiabatic  compressibility  was 
calc.  The  piezo -electric  properties  of  the  quartz 
used  persisted  to  —212°.  H.  J.  E. 

Ultrasonic  radiation  field  of  a  quartz  disc 
radiating  into  liquid  media.  F.  E.  Fox  and  G.  D. 
Rock  (Physical  Rev.,  1938,  [ii],  54,  223 — 228).— 
The  radiation  pressure  of  sound  waves  on  a  spherical 
obstacle  is  used  to  determine  the  distribution  of 
intensity  in  the  sound  field  of  a  quartz  disc  radiating 
into  H20.  Results  are  in  agreement  with  theory. 

N.  M.  B. 

Refractive  index  of  air  in  the  visible  and  photo¬ 
graphic  infra-red.  D.  Bender  (Physical  Rev., 
1938,  [ii],  54,  179 — 183). — Measurements  of  n  for  dry 
air  free  from  C02  were  made  from  5300 — 11,177  a., 
and  a  dispersion  formula  for  0°  and  760  mm.  is  given. 
A  calculation  indicates  that  the  02  absorption  band 
at  7600  a.  has  no  measurable  effect  on  the  dispersion 
of  air.  N.  M.  B. 

Specific  heats  of  beryllium,  phosphorus,  and 
titanium  nitrides.  S.  Satoh  (Sci.  Papers  Inst. 
Phys.  Chem.  Res.  Tokyo,  1938,  34,  888 — 896).— 
Using  the  ice  calorimeter  and  A1  as  standard  the  sp. 
heats  of  Be3N,  (0—95°,  0—303°,  0—500°),  P3N5 
(0—99*6°,  0—305°),  and  TiN  (as  P3N5  and  0—500°) 
are  respectivelv  0*2726  -f-  7*884  X  10 —  5*163  X 
10-7*2;  0*2027  +  6*252  x  l(Hf;  and  0*1410  +  1*918 
X  10-^  -  1*127  X  10-7*2.  W.  R.  A. 
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Atomic  heats  of  nitrogen  in  various  nitrides. 

I.  S.  Satoh  (Sci.  Papers  Inst.  Phys.  Chem.  Res. 
Tokyo,  1938,  34,  751 — 760). — The  at.  heats  of  N 
in  B,  Al,  Si,  Ca,  V,  Mo,  and  Ta  nitrides  at  25°,  100°, 
300°,  and  500°  have  been  calc,  from  measurements 
of  the  mol.  heats  of  the  nitrides,  and  the  at.  heats 
of  the  elements  concerned.  The  mean  val.  of  the 
at.  heat  for  the  range  0 — 100°  was  about  2*4  for  the 
nitrides  of  the  elements  of  low  at.  no.,  B,  Al,  Si, 
whilst  for  these  of  higher  at.  no.  it  varied  from  3*26 
for  VN  to  4*49  for  Ca3N2.  The  temp,  coeff.  for  the 
first  group  was  low,  the  at.  heat  increase  from  25° 
to  500°  being  about  1*85  units,  whereas  in  the  other 
group  the  increase  was  3*257  for  TaN,  3*963  for  YN, 
and  4*766  for  Mo2N,  Ca3N2  with  1*76  being  exceptional. 
The  mean  val.  for  0 — 100°  is  a  periodic  function  of  the 
at.  no.  of  the  elements.  R.  C.  M. 

Heat  capacity  and  entropy  of  barium  fluoride, 
csesium  perchlorate,  and  lead  phosphate.  K.  S. 
Pitzer,  W.  V.  Smith,  and  W.  M.  Latimer  (J.  Amer. 
Chem.  Soc.,  1938,  60,  1826 — 1828). — Heat  capacity 
data  for  the  range  15 — 300°  K.  are  recorded.  The 
calc.  mol.  entropies  at  298*1°  K.  are  :  BaF2  23*03^0*1, 
Pb3(P04)2  84*45 ±0*4,  CsC104  41*S9±0-2  g.-cal.  per 
degree.  E.  S.  H. 

Entropy  of  ethyl  alcohol  from  molecular  data 
and  the  equilibrium  in  the  hydration  of  ethylene . 
S.  C.  Schumann  and  J.  G.  Aston  (J.  Chem.  Physics, 
1938,  6,  480 — 184). — The  entropy  and  free  energy 
of  EtOH  gas  have  been  calc,  from  mol.  data  at  several 
temp,  on  the  basis  of  both  free  internal  and  restricted 
rotation.  For  restricted  rotation  hindering  potentials 
of  3000  g.-cal.  about  the  C’C  bond  and  10,000  g.-cal. 
about  the  CIO  bond  were  assumed.  The  vals.  for 
restricted  rotation  agree  well  with  those  obtained  from 
the  third  law  and  from  the  equilibrium  data  on  the 
hydration  of  C2H4.  W.  R.  A. 

Entropy  of  acetone  and  isopropyl  alcohol  from 
molecular  data.  Equilibrium  in  the  dehydro¬ 
genation  of  isopropyl  alcohol.  S.  C.  Schumann 
and  J.  G.  Aston  (J.  Chem.  Physics,  1938,  6,  485 — 
488). — The  discrepancies  between  the  entropy  vals. 
of  COMe2  and  of  Pr^OH  gases,  obtained  by  calculation 
from  the  third  law  of  thermodynamics  and  from  mol. 
data,  can  be  explained  by  assuming  restricted  rota¬ 
tion  in  the  mols.  using  the  following  restricting 
potentials  :  COMe2,  about  the  C*C  bond  1000  g.-cal. ; 
Pr^OH,  about  the  C'C  3400  and  about  C*0  5000 
g.-cal.  W.  R.  A. 

Communal  entropy  and  the  theory  of  fusion. 
0.  K.  Rice  (J.  Chem.  Physics,  1938,  6,  476 — 479). — 
The  concept  of  “  communal  ”  entropy  (A.,  1938,  I, 
73)  is  discussed.  Theoretically  and  empirically  the 
entropy  of  fusion  of  simple  solids  is  not  primarily 
concerned  with  the  excitation  of  communal  entropy 
as  suggested  by  Eyring  et  al  (loc.  cit),  The  nature 
of  the  communal  entropy  and  its  manner  of  excitation 
are  discussed.  W.  R.  A. 

Depression  of  the  m.p.  by  mixed  structure  of 
molecules  of  crystalline  solid  and  crystalline 
liquid  substances.  D.  Vorlander  fwith  K.  Ost] 
(Ber.,  1938,  71,  [R],  1688— 1710).— The  following 
points  are  treated  experimentally  and  theoretically; 


depressions  of  the  m.p.  by  transition  from  solid 
cr3rstals  to  the  amorphous  melt ;  anomalies  of  the 
depression  of  the  f.p.  in  the  cryoscopic  determin¬ 
ation  of  mol.  wt. ;  comparison  of  the  eutectic  with  the 
isotectic  in  the  transition  from  the  solid  crystal  to 
the  amorphous  melt ;  behaviours  of  mixtures  of 
“  children 5  ’  in  the  transition  from  solid  crystals  to  cryst. 
liquids  and  to  amorphous  melts  (cryst.  liquid  Re¬ 
form  of  the  type  of  p-azoxyphenol  ethers;  cryst. 
liquid  Bz  form  of  the  type  of  Et  /;-azoxy  benzoate ; 
cryst.  liquid  mixtures  and  “  children  ”  from  PI  and 
Bz  forms ;  m.p.  diagrams  of  cryst.  mixtures  in  con¬ 
nexion  with  the  structural  relationships  between 
“  parents  ”  and  “  children.”  The  original  thould  be 
consulted  for  details.  The  following  are  described 
incidentally:  p-phenetoleazo-p-anisole ,  m.p.  135 — 
136°;  Et  p-pkenetole-p-azobenzoate,  m.p.  119°,  and 
the  corresponding  acid ,  m.p.  215—217°  and  254 — 
257°;  p-etkoxybenzylidene-p'-phenetidine ,  m.p.  148 — 
149°;  p-anisylidene-p'-phenetidine,  m.p,  128 — 129°; 
p-ethoxybenzylidene-p'-anisidine,  m.p.  122 — 123°. 

M.p.  of  paraffins  and  fatty  acids.  E.  B. 
Moulltn  (Proc.  Camb.  Phil.  Soc.,  1938,  34,  459 — 
464). — The  relationships  between  the  no.  (Ar)  of  C 
atoms  in  paraffin  and  fatty  acid  chains  and  their 
m.p.  (0)  are  shown  to  be  (a)  for  paraffins,  log  (Ar— 2) 
=  l*065-j-5*290/103,  (b)  for  fatty  acids,  N  odd,  log 
(2Ar — 2)  =  l*14+5*80/lO3,  (c)  A^even,  log  (2Ar— 2)  = 
1-O2+7-20/1O3.  F.  J.  L. 


Thermal  hysteresis  of  the  methane  transition 
at  20*4°  K.  A.  Eucken  and  E.  Bartholom:6  (Nachr. 
Ges.  Wiss.  Gottingen,  Math. -phys.  Kl.,  II,  1936,  2, 
51 — 64;  Chem.  Zentr.,  1936,  ii,  773 — 774). — Heuse’s 
observation  of  a  hysteresis  effect  (A.,  1930,  677) 
was  confirmed.  The  hysteresis  effect  is  reduced  by 
a  temporary  interruption  of  the  cooling  process  above 
the  transition  point.  The  max.  sp.  heat  at  the 
transition  point  is  120  g.-cal.  per  mol.  The  cause  of 
the  hysteresis  is  discussed.  H.  J.  E. 

Vaporisation  experiments  in  vacuum  with 
polonium,  radium-D,  and  radium-R.  M.  H offer 
(Sitzungsber.  Akad.  Wiss.  Wien,  II a,  1935,  144, 
393 — 396;  Chem.  Zentr.,  1936,  ii,  1691;  cf.  A., 
1937,  I,  99). — Po  vaporises  at  a  temp.  300°  <  that 
for  Ra-D  and  250°  <  for  Ra -E.  H.  J.  E, 


Vaporisation  experiments  with  polonium  in 
oxygen  and  nitrogen.  E.  Rona  and  M.  Hoffer 
(Sitzungsber.  Akad.  Wiss.  Wien,  Ila,  1935,  144, 
397 — 402  ;  Chem.  Zentr.,  1936,  ii,  1691). — Po  vaporises 
at  a  lower  temp,  in  N2  than  in  02.  H.  J.  E. 

Solid-liquid  equilibrium  in  argon.  O.  K. 
Rice  (J.  Chem.  Physics,  1938,  6,  472 — 475). — The 
internal  equilibrium  between  the  solid  and  liquid 
phases  of  A  is  investigated  by  the  method  applied 
to  N2  and  02  (A.,  1937,  I,  398).  The  intersection  of 
the  curves  for  the  thermodynamic  quantities 
T(dSjdV)T  and  (dE/dVjr-rP,  plotted  as  functions 
of  the  vol.,  determine  the  conditions  of  equilibrium 
of  the  system.  The  functions  (dSjdV)r  and  ( dEjdV)T , 
assumed  dependent  on  vol.  but  independent  of  temp., 
are  plotted  against  vol.  and  give  curves  which  repro¬ 
duce  approx,  most  of  the  melting  parameters  of  A 
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at  high  pressures.  The  significance  of  these  curves 
is  discussed.  W.  R.  A. 

Nernst  heat  theorem  and  irreversible  pro¬ 
cesses  at  low  temperatures.  A.  R.  Ubbelogde 
(Phil.  Mag.,  1938,  [vii],  26,  260—268;  cf.  A.,  1937, 

I,  571). — It  is  suggested  that  for  systems  obeying 
the  Nernst  heat  theorem  the  probability  of  spon¬ 
taneous  change  in  the  system  will  decrease  rapidly 
on  approaching  0°  K.  The  application  of  this  ex¬ 
tension  of  the  theorem  to  electrical  resistance, 
thermal  conductivity,  and  viscosity  is  discussed. 

0.  D.  S. 

Relations  between  Stefan’s  radiation  law, 
Nernst ’s  heat  theorem,  and  Maxwell’s  formula 
for  the  radiation  pressure.  E.  Guth  and  A.  E. 
Haas  (Proc.  Nat.  Acad.  Sci.,  1938,  24,  224 — -227). — 
Theoretical.  E.  S.  H. 

Modernised  version  of  Gibbs’  use  of  the  grand 
canonical  ensemble.  R.  H.  Fowler  (Proc.  Camb. 
Phil.  Soc.,  1938,  34,  382—391).  F.  J.  L. 

Avogadro  number  with  absolute  significance 
and  a  derived  equation  of  state  for  perfect  gases. 
L.  Labocetta  (Ric.  Sci.  Progr.  teen.,  1936,  [ii],  7, 
I,  50 — 51 ;  Chem.  Zentr.,  1936,  ii,  759). — Theoretical. 

H.  J.  E. 

Corresponding-states  equation  of  practical 
interest  for  general  physico-chemical  comput¬ 
ations.  F.  G.  Keyes  (J.  Amer.  Chem.  Soc.,  1938, 
60,  1761 — 1764). — Fugacitv-pressure  ratio  charts 
for  const,  reduced  temp,  against  reduced  pressures 
lead  at  low  pressures  to  a  simple  reduced  equation 
of  state.  The  consts,  of  this  equation  have  been 
evaluated  and  show  differences  between  polar  and 
non-polar  gases.  The  equation  has  been  applied  to 
certain  equilibria  and  the  results  indicate  that  it  is 
useful  for  making  approx,  physico-chemical  calcul¬ 
ations  involving  gases  under  pressure.  E.  S.  H. 

Pressure  coefficient  of  thermal  conductivity  of 
metals.  C.  Starr  (Physical  Rev.,  1938,  [ii],  54, 
210 — 216). — Determinations  were  made  for  Cu,  Ag, 
and  Au  by  means  of  an  improved  longitudinal  heat 
flow  method.  Results  indicate  that  the  Wiedemann- 
Franz  ratio  over  a  pressure  range  of  12,000  kg.  per 
sq.  cm.  has  a  small  positive  ^coeff.  of  approx.  1%  in 
10,000  kg.  per  sq.  cm.,  disagreeing  with  Bridgman, 
who  found  that  the  coeff.  may  be  negative  or  positive. 
Experiments  show  that  these  negative  coeffs.  wrere 
due  to  a  systematic  convection  error.  The  positive 
coeff.  is  attributed  to  the  non-electronic  part  of  the 
thermal  conductivity.  -  N.  M.  B. 

Thermal  conductivity  of  metals.  R.  E.  B. 
Makixson  (Proc.  Camb.  Phil.  Soc.,  1938,  34,  474 — 
497). — Theoretical.  Form u he  for  the  heat  currents 
transported  by  the  electrons  (k>)  and  by  the  lattice 
(k*?)  are  derived.  k7  is  unimportant  at  any  temp, 
in  univalent  metals,  but  plays  a  major  part  in  Bi 
at  lowr  temp.  The  scattering  of  lattice  waves  at  the 
boundaries  of  single  crystals  (including  insulators) 
at  low  temp,  is  also  considered.  F.  J.  L. 

Temperature  coefficient  of  compressibility 
and  the  kinetics  of  liquids.  F.  E.  Yenicay  (Rev. 
Fae.  Sci.  Istanbul,  193S,  3,  255 — 262).— Mathematical. 
Liquids  are  in  an  intermediate,  transition  state 


between  the  stable,  structurally  wrell-defined  solid 
and  gaseous  states.  They  possess  different  structures 
at  each  different  temp.  T.  H.  G. 

Viscosity  of  liquid  helium.  W.  H.  Keesom  and 
G.  E.  Macwood  (Physica,  1938,  5,  737—744).— 
Apparatus  of  the  oscil!ating-disc  type  for  the  measure¬ 
ment  of  7]  of  liquid  gases,  interchangeably,  is 
described.  Measurements  writh  He  at  1  *2—4*0°  K.  are 
recorded.  There  wTas  no  evidence  that  Hell  showrs 
slip.  7]  goes  to  zero  as  T  approaches  0°  K. 

H.  J.  E. 

Viscosity  of  liquid  hydrogen.  W.  H,  Keesom 
and  G.  E.  Macw'ood  (Physica,  1938,  5,  745 — 748). — 
Measurements  by  the  oscillating-disc  method  at 
14*8 — 20*0°  k.  gave  215*0  to  138*8  pi-poise. 

H.  J.  E. 

Viscosity  of  hydrogen  vapour.  W.  H.  Keesom 
and  G.  E.  Macwood  (Physica,  1938,  5,  749 — 752). — 
Measurements  of  the  vj  of  the  saturated  vapour  of  H2 
at  14*5 — 20*3°  K.  are  recorded.  H.  J.  E. 

Reaction  rate  theory  of  viscosity.  R.  H.  Ewell 
(J.  Appl.  Physics,  1938,  9,  252 — 269). — A  theory  of 
chemical  reaction  rates,  based  on  the  physical  con¬ 
ception  of  potential  energy  barriers,  is  applied  to 
evaluate  the  coeffs.  of  viscosity,  plasticity,  and 
diffusion  of  liquids,  resins,  and  glasses.  The  relation 
between  viscosity  and  v.p.,  and  the  effect  of  external 
pressure  on  viscosity,  are  considered.  The  theory 
can  be  applied  to  all  flow  phenomena  including  creep 
in  metals,  diffusion  in  crystals,  and  the  electrical 
conductivit\r  of  glasses,  liquids,  and  ionic  solutions. 

J.  A.  D. 

Viscosities  of  hydrocarbons.  IV — VI.  E.  B. 
Evans  (J.  Inst.  Petroleum  Tech.,  1938,  24,  321 — 
337 ;  cf.  A.,  1938,  I,  305).— Vais,  of  the  abs.  and 
kinematical  viscosities  at  0 — 100°  are  tabulated  for 
isoparaffins,  monocyclic  naphthenes  including  cyclo - 
pentane  and  -hexane  and  derivatives  containing 
5 — 32  C,  acyclic  and  cyclic  olefines.  Details  are  given 
of  the  prep,  and  physical  properties  of  the  cyclo - 
pentane  and  -hexane  hydrocarbons.  J.  S.  G.  T. 

Thermal  diffusion  of  colour  centres  in  potass¬ 
ium  chloride  crystals  at  various  concentrations. 
O.  Stasiw  (Nachr.  Gcs.  Wiss.  Gottingen,  Math.- 
phys.  Kl.,  II  [N.F.],  1936,  2,  131—137;  Chem. 
Zentr.,  1936,  ii,  3058 — 3059). — Diffusion  measurements 
are  recorded.  The  vals.  at  low  temp,  are  >  the  vals. 
expected  from  an  extrapolation  of  high-temp.  data. 

H.  J.  E. 

Self-diffusion  in  solids.  G.  Hevesy  (Trans. 
Faraday  Soc.,  193S,  34,  841 — 845) —The  use  of  radio¬ 
active  isotopes  as  indicators  is  extended  to  experiments 
on  diffusion  in  solids .  The  viewr  that  the  diffusion  rate 
in  solids  is  dependent  on  the  distribution  of  the 
electrical  forces  around  the  atoms  explains  the 
observed  low  diffusion  coeffs.  of  Pb  and  accounts 
for  the  high  diffusion  rate  of  Au  in  solid  Pb.  Similar 
methods  determine  the  self-diffusion  rate  of  Pb++  in 
solid  PbCL2  and  Pbl2.  Results  permit  the  accurate 
calculation  of  the  transference  no.  of  Pb++. 

W.R.  A. 

Self-diffusion  coefficient  of  gold.  H.  A.  C. 
McKay  (Trans.  Faraday  Soc.,  193S,  34,  845 — 849). — 
The  self-diffusion  coeffs.  (D)  of  Au  have  been  measured 
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for  the  temp,  range  721 — 966°  by  two  methods  which 
are  described.  The  vals.  from  both  methods  do  not 
agree;  these,  and  their  differences,  are  discussed. 

W.  R.  A. 

System  sulphuric  acid-ethers.  II.  System 
sulphuric  acid-propyl  ether.  S.  K.  K.  Jatkar 
and  N.  G.  Gajenduagad  (J.  Indian  Inst.  Sci.,  1938, 
21A,  77 — 87). — The  val.  of  75  shows  a  pronounced 
max.  at  H2S04,Prtt20  (cf.  A.,  1938, 1, 141).  Deviations 
of  the  fluidity  from  additivity  show  max.  at 
H2S04,2R20  (R  =  Me,  Et,  Pr*).  Vais,  of  sp.  con¬ 
ductivity  (which  shows  a  max.  at  92*6%  IL,S04)  and 
of  d  are  recorded  for  HoSO.-Pr^O  mixtures. 

F.  R.  G. 

Diamagnetic  susceptibility  of  formic  acid- 
water  mixtures.  S.  R.  Rao  and  S.  Sriraman  (J. 
Annamalia  Univ.,  1938,  7,  187 — 193). — The  sus¬ 
ceptibilities  (x)  of  aq.  solutions  of  HC02H  containing 
29 — 79  wt.-%  HC02H  have  been  measured  by  a 
Curie  balance  at  26°.  Pure  HC02H  has  x  =  0-4464. 
The  results  show  a  deviation  (  >0%)  from  the  additivity 
law  and  this  may  indicate  the  formation  of  a  mono- 
hydrate.  Alternately,  the  deviation  may  be  due  to 
partial  association  of  HC02H  mols.  W.  R.  A. 

Indium-lead  system.  S.  Valentiner  and  A. 
Haberstroh  (Naturwiss.,  1938,  26,  517). — Thermal 
analysis  indicates  the  formation  of  a  crvst.  phase 
represented  by  Pb6In26.  This  is  confirmed  by  X-ray 
analysis.  Pure  In  or  In  with  >10  at.-%  Pb  has  a 
face-centred  tetragonal  lattice  with  cja  1-08,  but  at 
about  10  at.-%  Pb  a  second  face-centred  tetragonal 
lattice  with  cja  0-94  makes  its  appearance,  and  is  the 
only  phase  at  20  at.-%  Pb.  At  27  at.-%  Pb  the  Pb 
lattice  appears  with  const s.  2%  <  those  of  pure  Pb. 

A.  J.  M. 

Theory  of  the  thermoelectric  properties  of 
alloys.  T.  Muto  (Sci.  Papers  Inst.  Phys.  Chem. 
Res.  Tokyo,  1938,  34,  741 — 750). — Mathematical. 

R.  C.  M. 

Decomposition  of  the  solid  solution  of  copper 
in  aluminium  as  a  result  of  plastic  deformation 
with  subsequent  annealing.  S.  Konobejewsky 
and  M.  Sacharosa  (Metallwirts.,  1936,  15,  412 — 
417  ;  Chem.  Zentr.,  1936,  ii,  1681). — X-Ray  measure¬ 
ments  on  mixed  crystals  with  5,  4,  and  2%  of  Cu  are 
recorded  which  show  the  influence  of  temp,  and  time 
of  annealing  on  the  decomp.  H.  J.  E. 

State  of  the  nickel  atom  in  the  y-phase  of  the 
Ni-Zn  system.  J.  Dorfman  and  S,  Siderov 
(Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938,  19,  381 — 
382). — The  magnetic  moment  of  the  Ni  atom  in  the 
y-phase  of  the  Ni-Zn  alloy  (16-1 — 20*25  at.-%  Ni) 
is  zero,  indicating  that  the  atom  is  neutral  and  in  the 
XS0  state.  This  is  in  agreement  with  the  Hume- 
Rothery  rule.  F.  J.  L. 

Effect  of  uniform  pressure  on  the  Curie  tem¬ 
perature.  H.  Ebert  and  A.  Kussmann  (Physikal. 
Z.,  1938,  39,  598 — 605). — The  variation  of  the  ferro¬ 
magnetic  magnetisation  of  Ni-Cu,  Ni-Al,  and  Ni-Fe 
alloys  with  pressure  (up  to  4000  kg.  per  sq.  cm.)  and 
temp,  has  been  studied.  At  low  temp,  the  influence 
of  pressure  on  the  magnetisation  diminishes.  The 
influence  of  pressure  on  the  Curie  point  increases  with 
rising  temp.,  the  effect  being  the  more  marked  the 


nearer  the  Curie  point  is  approached.  It  is  not 
possible  to  eliminate  the  ferromagnetism  by  the 
application  of  any  finite  pressure.  A.  J.  M. 

Difficulties  in  the  preparation  of  mixed 
crystals  with  silver  chloride.  V.  Cagltoti  (Congr. 
int.  Quim.  pura  apl.,  1934,  9,  II,  471 — 482;  Chem. 
Zentr.,  1936,  ii,  2301). — Drawn  AgCl  fibres  show 
fibrous  structure  parallel  to  [100]  and  [111],  the 
former  alone  remaining  after  recrystallisation  at  320°. 
Working  the  fibres  lowers  the  temp,  at  which  they 
must  be  heated  to  restore  the  original  hardness  of  the 
AgCl.  Small  additions  of  other  halides  (e.g.,  0*01% 
CuCl,  CaCl2,  or  MgCl2;  0*04%  RbCl)  render  the 
AgCl  unworkable.  A.  J.  E.  W. 

Singular  elements  of  the  region  df  stratification 
of  ternary  systems.  K.  I.  Motschalov  (J.  Gen. 
Chem.  Russ.,  1938,  8,  529 — 537). — Phase  diagrams 
for  the  system  Ac20-H20-CS2  are  given  for  0°,  18°, 
and  24°,  and  the  surface  tensions  at  the  various  phase 
interfaces  are  recorded.  R.  T. 

Stable  equilibria  of  liquid  phases  in  the 
quaternary  system  glycerol-acetone-water- 
acetic  anhydride.  K.  K.  Ponomarev  (J.  Gen. 
Chem.  Russ..  1938,  8,  544 — 551). — Equilibrium 
relations  have  been  studied  at  20°.  R.  T. 

Perchlorates  and  the  lyotropic  series.  II. 
J.  Duclaux  and  A.  Durand-Gesselin  (J.  Chim. 
phys.,  1938,  35,  189 — 192). — Metallic  perchlorates 
affect  considerably  the  solubility  of  many  org. 
compounds  in  H20.  Mg(C104)2  causes  increases  in 
the  solubilities  of  CC^NEyo,  glycine,  leucine,  glutamic 
acid,  asparagine,  CS(NH2)2,  alloxan,  succinimide,  and 
allantoin,  which  were  determined,  and  in  those  of 
other  compounds  which  were  not  determined.  The 
effect  seems  to  be  limited  to  ketones,  alcohols,  amides, 
and  amines.  The  effect  of  17  metallic  perchlorates 
on  the  solubility  of  COMeEt  in  H20  was  investigated. 
In  everj'  case  the  solubility  was  increased,  but  the 
effect  was  due  to  CIO/,  depending  to  only  a  very  slight 
extent  on  the  cation.  The  specificity  of  the  lyotropic 
action  is  not  clearly  marked  in  this  case  where  com¬ 
plexes  were  not  formed.  Mg(C104)2  gives  solid 
complexes  vrith  some  of  the  above  compounds. 

A.  J.  M. 

Adsorption.  P.  Habteck  (Z.  Elektrochem., 
1938,  44,  468 — 473). — A  lecture.  Recent  investig¬ 
ations  are  discussed  in  relation  to  modern  theories. 

C.  R.  H. 

Interfacial  phenomena.  P.  A.  Thiessen  (Z. 
Elektrochem.,  193S,  44,  458 — 459). — Introduction  to 
a  symposium.  C.  R.  H. 

Unimolecular  layers.  R.  Bedll  (Z.  Elektro¬ 
chem.,  1938,  44, 459 — 468).— A  lecture.  The  prep,  of 
unimol.  layers  and  the  determination  of  their  state  of 
aggregation  are  among  the  subjects  considered. 

C.  R.  H. 

Chemical  methods  of  investigating  interfacial 
relations.  R.  Schenck  (Z.  Elektrochem.,  1938, 
44,  523 — 524).— Possible  methods  are  discussed. 

C.  R.  H. 

Investigation  of  interfacial  phenomena  by 
radioactive  methods.  0.  Hahn  (Z.  Elektrochem., 
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1938,  44,  497 — 198). — Possible  applications  of  the 
methods  are  enumerated.  C.  R.  H. 

Fine  structure  of  interfaces.  T.  Sc  ho  on  (Z. 
Elektrochem.,  1938,  44,  49S — 507). — Methods  of 
investigating  structure,  especially  the  electron 
diffraction  method,  are  discussed.  The  application 
of  the  latter  method  to  the  determination  of  the 
variations  in  lattice  consts.  in  the  interface,  and  to 
the  examination  of  ZnS,  MgO,  A1203,  graphite,  and 
fatty  acids  and  their  salts,  is  described.  C.  R.  H. 

Movement  in  interfaces.  K.  Neumann  (Z. 
Elektrochem.,  1938,  44,  474 — 478). — A  lecture.  Vol. 
diffusion,  grain  boundary  migration,  and  surface 
diffusion  are  discussed.  C.  R.  H. 

Electron  transference  in  external  interfaces. 

R.  Suhrmann  (Z.  Elektrochem.,  1938,  44,  478 — 488). 

— A  general  survey.  C.  R.  H. 

Energy  exchange  at  interfaces.  J.  H.  de  Boer 
(Z.  Elektrochem.,  193S,  44,  488 — 497). — A  general 
survey.  C.  R.  H. 

Exchange  of  substances  in  interfaces.  C. 
Wagner  (Z.  Elektrochem.,  1938,  44,  507 — 512). — 
A  general  survey.  C.  R.  H. 

Equilibria  and  reaction  velocities  in  the  solid 
state.  K.  Fischbeck  (Z.  Elektrochem.,  1938,  44, 
517). — Theoretical.  C.  R.  H. 

Catalysis  at  interfaces.  G.  M.  Schwab  (Z. 
Elektrochem.,  1938,  44,  517 — 523). — A  lecture. 

C.  R.  H. 

Adsorption  of  nitrogen  and  oxygen  by  tung¬ 
sten.  A.  B.  Van  Cleave  (Trans.  Faraday  Soc., 
1938,  34,  1174 — 1177). — The  adsorption  has  been 
studied  using  the  accommodation  coeff.  of  Ne. 
Rapid  adsorption  of  N2  at  room  temp,  has  been 
confirmed.  Properties  of  the  second  02  film,  which 
is  formed  in  addition  to  the  well-known  stable  film, 
have  been  investigated.  E.  S.  H. 

Adsorption  of  deuterium  on  reduced  nickel. 

S.  Iijima  (Bull.  Inst.  Phys.  Chem.  Res.  Japan, 

1938,  17,  540 — 540,  and  Rev.  Phys.  Chem.  Japan, 
1938,  12,  S3 — 89). — Rates  of  adsorption  of  D2  and 
H2  on  reduced  Ni  at  —45°,  —78°.  and  —121°  have 
been  determined.  The  equation  for  the  adsorption 
velocity  of  H2  and  D2  is  the  same  but  the  velocity 
coeff.  for  D2  is  <  that  for  H2,  as  is  also  the  heat  of 
activation.  W.  R.  A. 

Primary  and  secondary  adsorption  of  metal 
ions  on  metal  surfaces.  O.  Erbacher  (Z.  physikal. 
Chem.,  1938,  182,  243 — -255). — The  adsorption  of 
Pb”  on  Ag  and  Ni  surfaces  from  solutions  in  0*1  n- 
and  12n-HC1  has  been  studied  by  using  Th -B  as 
radioactive  indicator,  comparison  being  made  with 
measurements  of  the  adsorption  of  Ag*’  on  Au 
surfaces  (Euler,  A.,  1923,  ii,  13).  The  results  can  be 
explained  on  the  assumption  that  the  phenomenon 
comprises  primary  adsorption  of  cations,  which  carry 
anions  with  them  into  the  adsorption  layer.  In 
OJn-HCI  the  extent  of  adsorption  is  independent 
of  temp,  and  almost  independent  of  the  metal  of  the 
surface,  so  long  as  the  concn.  of  metal  ions  is  sufficient 
for  the  adsorption  layer  to  cover  >  half  the  surface. 
At  lower  cation  concn.  variations  with  temp,  and 
surface  are  observed.  Secondary  adsorption  of  Pb 


is  observed  in  12n-HC1,  where  Pb  exists  almost 
entirely  as  PbCl4"  and  the  metal  is  adsorbed  only  in 
anions  accompanying  the  primarily  adsorbed  H*. 

J.  W.  S. 


Adsorption  of  ions  on  polar  adsorbents  as  a 
function  of  the  reaction  medium.  I.  Isolated 
adsorption  of  some  multivalent  anions  on  ferric 
hydroxide  as  a  function  of  alkali  concentration. 
G.  Balan£scu  and  V.  T.  Ionescu  (Bui.  Soc.  Chim. 
Romania,  1937,  19,  93 — 131). — Adsorption  of  solids 
from  solution,  non-polar  and  polar,  are  discussed  and 
the  characteristics  of  each  type  indicated.  Polar 
adsorption,  which  is  greatly  influenced  by  the  reaction 
medium,  presents  the  sp.  characters  of  ordinary 
chemical  reactions.  The  isolated  adsorption  of 
As04"',  citric,  S04",  and  G>04"  anions  on  Fe(OH)3, 
in  presence  of  various  amounts  of  aq.  NH3  and 
KOH,  has  been  studied  by  a  method  which  is  described. 
The  influence  of  the  medium  and  of  change  in  the 
ratio,  [Fe*”]/[anion],  is  indicated,  W.  R.  A. 

Direct  displacement  of  equilibrium  owing  to 
adsorption  of  metal  ions  on  platinum.  Mag¬ 
nitude  of  the  active  spots  on  inert  metals.  0. 

Erbacher  (Z.  physikal.  Chem.,  193S,  182,  256 — 
264). — In  the  adsorption  of  Pb  from  12n-HC1  solution 
on  a  Pt  surface  the  adsorptive  force  is  so  great  as  to 
displace  the  equilibrium  between  PbCl4"  and  Pb” 
and  cause  considerable  primary  adsorption  of  Pb”, 
although  its  equilibrium  concn.  in  such  solution  is 
only  10“7.  When  the  Pt  is  roughened  with  emery 
the  effect  is  still  further  increased  and  a  greater 
fraction  of  the  surface  seems  to  be  covered  with 
active  spots,  which,  it  is  concluded,  are  of  at. 
dimensions.  J.  W.  S. 


Activation  and  clarifying  properties  of  fuller’s 
earth.  IV.  Equilibrium  in  the  ionic  exchanges 
in  fuller’s  earth.  B.  S.  Kulkarni  and  S.  K.  K. 
Jatkar  (J.  Indian  Inst.  Sci.,  1938,  21A,  1 — 7;  cf. 
B.,  1938,  682). — The  equilibrium  const,  for  the 
replacement  of  H‘  by  Na*  in  fuller’s  earth  has  been 
measured  by  potentiometric  methods  in  cone.  NaCl 
solutions,  and  by  conductivity  methods  in  dil. 
solutions.  Owing  to  the  limit  of  exchangeability  a 
certain  amount  of  colour  remains  in  safflower  oil 
treated  with  the  earth.  F.  R.  G. 

Some  properties  of  mobile  and  immobile 
adsorbed  films.  J.  K.  Roberts  (Proc.  Camb. 
Phil.  Soc.,  1938,  34,  399 — 411). — The  adsorption  of  a 
diat.  gas  mol.,  which  dissociates  on  adsorption  to 
fill  two  neighbouring  vacant  places  on  a  solid  surface, 
is  investigated.  When  there  is  interaction  between 
the  adsorbed  particles,  the  rate  of  formation  of  the 
film  changes  rapidly  when  9  (fraction  of  sites  occupied) 
is  0-5 — 0*6,  and  for  mobile  films  this  is  accompanied  by 
a  change  in  the  heat  of  adsorption  or  evaporation. 
For  an  immobile  film  the  behaviour  indicates  no 
interaction.  The  relation  of  the  true  to  the  apparent 
heat  of  evaporation  for  a  mobile  filmland  the  kinetics 
of  formation  of  an  immobile  film,  are  discussed. 

F.  J.  L. 

Statistical  theory  of  adsorption.  I.  Element¬ 
ary  theory  of  adsorption  in  a  first  and  second 
layer.  F.  Cernuschi  (Proc.  Camb.  Phil.  Soc.,  1938, 
34,  392—398). — When  mols.  in  the  first  layer  do  not 
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interact  with  one  another,  they  may  give  rise  to  the 
adsorption  of  a  mol.  into  the  second  layer  which  is 
bound  more  tightly  than  the  mols.  in  the  first  layer 
are  to  the  surface  of  the  adsorber ;  such  conditions 
are  shown  to  give  rise  to  crit.  phenomena. 

F.  J.  L. 

Films  on  freshly-abraded  copper  surfaces. 
W.  E.  Campbell  and  U.  B.  Thomas  (Nature,  1938, 
142, 253 — -254 ;  cf.  A.,  1937, 1, 227). — Films  of  approx, 
equal  thickness,  giving  similar  cathode  potential¬ 
time  curves  at  const,  current,  are  present  on  Cu 
freshly  abraded  in  air  or  under  CeHe.  The  thicknesses 
of  the  films,  calc,  as  Cu20,  are  in  air  47,  under  C6H6 
41,  and  under  H20  33  a.  Combination  of  the  Cu 
with  02  dissolved  in  the  C6H6  or  in  the  H20  at  the 
high  local  temp,  developed  explains  the  results 
obtained.  L.  S.  T. 

Liquid  helium  II.  A.  K.  Kikoin  and  B.  G. 
Lasarew  (Nature,  1938,  142,  289 — 290;  cf.  A.,  1938, 
I,  397). — A  method  for  determining  the  thickness  of 
a  film  of  liquid  He  II  on  a  surface  in  contact  with  it 
is  described.  The  film  is  2 — 3  X  1(H  cm.  thick,  and 
its  is  that  found  by  Kapitza  (ibid.,  131).  Heat 
transfer  in  the  film  is  high,  but  may  depend  on  surface 
evaporation.  L.  S.  T. 

Kinetics  of  adsorption  with  long-range  inter¬ 
action  between  adsorbed  particles.  J.  S.  Wang 
(Pro c.  Cam b.  Phil.  Soc.,  1938,  34,  412 — 423). — The 
rates  of  condensation  and  evaporation  when  there  is 
long-range  interaction  between  the  adsorbed  particles 
are  considered  for  adsorption  (a)  without  dissociation, 
(6)  with  dissociation.  The  formulae  in  (a)  are  com¬ 
pared  with  the  experimental  vals.  for  the  rate  of 
evaporation  of  Na  between  850°  and  1250°  K.,  and 
the  variation  of  the  dipole  moment  with  0  (the  fraction 
of  sites  occupied)  is  discussed.  The  formulae  in 
(a)  and  (b)  are  applied  to  the  diffusion  of  gases  through 
metals.  F.  J.  L. 

Kinetics  of  wetting  and  selective  linear  cor¬ 
rosion  of  metals  in  polyphase  systems  :  metal- 
liquid-liquid  and  metal-liquid-gas.  V.  D.  I. 
Mirlis  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938,  19, 
483 — 4S8 ;  cf.  A.,  1938,  I,  87).— With  varied  texture 
and  activation  of  the  metal  surface,  the  corrosion  of 
A1  has  been  studied  by  previous  methods  (A.,  1936, 
1335)  in  the  equilibrium  systems  Al-aq.  R*C02H- 
CeH0  (R  =  H.  Me,  Et,  Pra),  Al-aq.  Pi^COgH-air, 
and  A1-H20-C6H6.  Corrosion,  varying  with  R,  is 
most  marked  at  the  three-phase  boundary  though 
negligible  in  C6H6  solutions  of  R*C02H.  The  func¬ 
tion  of  the  oxide  and  acid  adsorption  films  is  discussed 
in  relation  to  comparable  results  for  Fc.  Increase 
in  the  no.  of  phases  favours  selective  corrosion. 

I.  McA. 

Ageing  of  surface  of  solutions.  III.  Activ¬ 
ated  accumulation  of  dissolved  molecules  at  the 
surface  of  benzopurpurin  10B  solutions. 
K.  S.  G.  Doss  (Kolloid-Z.,  1938,  84,  138—143;  cf. 
A.,  1936,  1335). — The  rate  of  accumulation  of  mols.  of 
benzopurpurin  10B  at  the  surface  of  solutions  at 
room  temp,  has  been  measured  in  relation  to  concn., 
pa,  and  the  presence  of  dissolved  non-electrolytes. 
The  rate  increases  with  concn.  and  with  acidity,  and 
is  lowered  by  capillary-active  non-electrolytes  (EtOH, 


C6Hu*OH).  The  results  support  the  theory  of  activ¬ 
ated  accumulation.  F.  L.  U. 

Dependence  on  temperature  of  [ionic]  exchange 
in  alumina.  H.  vox  Wartenberg  and  G.  Werner 
(Nachr.  Ges.  Wiss.  Gottingen,  Math.-phys.  Kl.,  Ill, 
1936,  1,  157—159;  Chem.  Zentr.,  1936,  ii,  2079). — 
Exchange  of  Cr***  for  Al***  in  Al203-Cr203  mixtures 
has  been  studied  by  observing  the  rate  of  colour 
change  at  different  temp.  If  k  is  the  velocity  coeff. 
for  the  exchange,  log  k  ~  —  1 46,000 /4-57T  -f-  15-6. 
At  1500 — 1800°,  k  is  doubled  by  a  temp,  rise  of  30°. 
Increase  of  the  particle  size  from  5 — 10  jju  to  40 — 60  (x. 
decreases  k  to  one  third  of  its  previous  val.,  tho  temp, 
coeff.  remaining  unchanged.  A.  J.  E.  W. 

Reactions  between  silica  and  calcium  oxide  in 
aqueous  solutions  and  their  relation  to  puzzuol- 
anic  action.  A.  E.  Beitlich  (J.  Amer.  Chem. 
Soc.,  1938,  60,  1832 — 1836). — Electrical  conductivity 
measurements  at  30°  show  that  Si02  adsorbs  CaO  in 
dil.  solutions  in  accordance  with  the  Freundlich 
isotherm.  When  the  ratio  CaO/Si02  —  0  30— 0-60, 
chemical  combination  occurs,  and  in  the  reaction 
product  CaO  :  Si02  =  1:2.  This  product  is  stable  in 
solutions  containing  1-5  milli-equiv.  of  CaO  per  1. 
When  the  initial  ratio  is  0*60— 0*90,  adsorption  occurs 
again  and  the  product  has  CaO  :  Si02  4:5.  This 
product  is  stable  in  solutions  containing  up  to  10  m.- 
equiv.  of  CaO  per  1.  A  third  range  of  adsorption 
reactions  takes  place  when  the  initial  ratio  is  T3 — 
3*75  and  the  CaO/Si02  ratio  in  the  product  approaches 
2:1,  indicating  the  probable  existence  of  2Ca0,Si02 
in  saturated  aq.  CaO.  E.  S.  H. 

Dependence  of  stabilisation  and  wetting  of 
particles  suspended  in  oil  medium  on  the  quant¬ 
ity  of  surface-active  substance  adsorbed.  P. 
Chomikovski  and  P.  Rehbinder  (Compt.  rend. 
Acad.  Sci.  U.R.S.S.,  1938, 18,  575— 578).— The  effects 
of  oleic  acid  on  suspensions  of  pigment  particles  in 
PhMe  have  been  investigated.  The  max.  of  stabilis¬ 
ation  coincides  with  the  min.  of  wetting  by  water  and 
with  saturation  of  the  surface  by  adsorbed  oleic  acid. 

F.  J.  G. 

Surface  films  of  gliadin.  G.  I.  Jenkins  and 
T.  W.  J.  Taylor  (Nature,  1938,  142,  291—292).— 
Data  for  the  spreading  of  dil.  solutions  of  gliadin  in 
70%  alcohol  on  0-01n-H2S04  or  -HC1  substrates  for  a 
time  interval  from  3 — 1065  min.  show  no  evidence  of  a 
transition  point  such  as  that  reported  by  Mitchell 
(A.,  1937,  I,  511)  at  1 — 2  dynes  per  cm.  Equilibrium 
is  reached  in  5  min.  For  a  time  interval  of  5 — 70 
min.  the  extrapolated  p  of  the  film  is  fairly  const,  at 
1*22  x  10~7  g.  per  sq.  cm.  The  fall  in  p  with  time 
is  due  not  to  slow  spreading  but  to  accidental 
contamination  of  the  film.  L.  S.  T. 

Hygroscopicity  and  hysteresis  of  mercerised 
cellulose.  F.  I.  Bogoiavlenski  (Utschen.  Zap. 
Univ.  Kazan,  1938,  97,  83 — 93). — Mercerised  cotton 
wool  absorbs  H20  vapour  more  readily  than  untreated 
cotton  wool;  its  hygroscopicity  rises  with  the  alkali 
concn.  and  reaches  a  limit  at  4N-NaOH  and  6n-KOH, 
where  it  is  1*6 — 1*7  times  that  for  untreated  cotton 
wool.  At  the  same  concn.  the  hysteresis  shows  a  max. 

J.  J.  B. 
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Heats  of  adsorption  of  alkalis  by  standard 
cellulose.  J.  L.  Morrison,  W.  B.  Campbell,  and 
0.  Maass  (Canad.  J.  Res.,  1938,  B,  16,  195 — 202). — 
Heats  of  adsorption  have  been  measured  for  aq. 
solutions  of  LiOH,  NaOH,  KOH,  NaCl,  and  KjCC^ 
and  for  a  solution  containing  NaCl  and  NaOH.  The 
results  suggest  that  the  adsorption  of  alkali  depends 
on  the  availability  of  H+  from  the  cellulose  which,  in 
the  presence  of  a  strong  base,  acts  as  a  weak  acid. 
The  OH-  ion  of  the  base  neutralises  the  H+  ion  and 
the  alkali  cation  attaches  itself  to  the  0  of  the  cellulose 
very  much  as  in  salt  formation.  The  cellulosate  is 
very  readily  hydrolysed.  The  heats  of  adsorption 
agree  with  this  hypothesis.  A.  J.  M. 

Measurement  of  diffusion  coefficients  in  liquid 
systems.  S.  PleSniewicz  (Congr.  int.  Quim.  pura 
apl.,  1934,  9,  II,  237—248;  Chem.  Zcntr.,  1936,  ii, 
2317;  cf.  A.,  1936,  1071).— Data  for  aq.  CdCl2, 
K9Cr907,  K3Fe(CN)6,  and  K4Fe(CN)6  are  recorded. 

A.J.E.  W.  . 

Diffusion  of  non-electrolytes  in  organic 
liquids.  0.  Lamm  (Trans.  Faraday  Soc.,  1938,  34, 
1152 — 1158). — A  crit.  discussion  of  published  work. 

;  E.  S.  H. 

Diffusion  of  water  in  glycerol.  0.  Lamm  and 
G.  Sjostedt  (Trans.  Faraday  Soc.,  1938,  34,  1158 — 
1163). — The  rate  of  diffusion,  measured  by  a  refracto- 
metric  method,  is  abnormally  high,  indicating  that 
the  H20  mols.  are  not  bound  to  glycerol  mols.,  and 
that  the  diffusibility  of  H20  is  not  determined  simply 
by  the  tq  of  glycerol.  E.  S.  H. 

Diffusion  of  electrolyte  solutions.  K.  Sitte 
and  V.  Daniel  (Z.  physikal.  Chem.,  1938,  182,  295 — 
318). — The  diffusion  of  electrolytes  is  treated  theoretic¬ 
ally,  and  it  is  inferred  that  in  the  limiting  case  of  very 
dil.  solutions  it  should  follow  a  law  D  =  Z)0(l  +  A\Zc), 
where  D  and  D0  are  the  diffusion  cocffs.  at  concn.  c  and 
at  infinite  dilution,  respectively,  and  A  is  a  const.  The 
diffusion  of  LiCl/LiBr,  NaCl,  NaBr,  Nal,  KC1,  KBr, 
and  KI  in  aq.  solution  has  been  measured  by  Zuber’s 
micro-method.  At  very  low  concn.  the  ideal  law 
holds,  but  even  at  0  05m  the  diffusion  const,  is  >  the 
theoretical  val.,  and  the  divergences  increase  with 
concn.  This  behaviour  is  attributed  to  ionic  associa¬ 
tion  and  reciprocal  action  with  the  H20  dipoles.  The 
diffusion  coeffs.  of  LiCl  in  MeOH  and  EtOH  and  of  Nal 
in  EtOH  are  the  vals.  predicted  theoretically. 
The  movement  of  ions  in  these  solvents  can  be  ex- 
lained  on  the  basis  of  interionic  force  and  of  forces 
etween  particles  and  dipoles  of  the  solvent.  It  is 
unnecessary  to  assume  sp.  forces  in  H20  or  in  the 
alcohols.  J.  W.  S. 

Osmosis.  E.  Ernst  and  J.  Koczkas  (Z.  Physik, 
1938,  109,  625 — 641). — It  is  shown  theoretically  and 
experimentally  that  osmosis  is  not  explainable  in 
terms  of  the  kinetics  of  the  solute,  but  by  the  relations 
between  the  v.p.  of  the  solvent  on  opposite  sides  of 
the  membrane,  such  that  when  solutions  of  the  same 
concn.  and  different  temp,  are  separated  by  a 
membrane,  solvent  flows  from  the  solution  at  the 
highest  temp.  L.  G.  G. 

Partial  molal  volumes  of  lithium  chloride  and 
of  sodium  nitrate  in  liquid  monomethylamine. 


E.  A.  Kelso  [with  W.  A.  Felsing]  (J.  Amer.  Chem. 
Soc.,  1938,  60,  1949 — 1951). — The  d  of  the  solutions 
have  been  determined  at  0 — 25°  and  recorded  as 
functions  of  concn. ;  the  apparent  and  partial  mol. 
vols.  have  been  calc.  In  LiCl  solutions  the  apparent 
mol.  vol.  decreases  as  the  dielectric  const,  of  the 
solvent  decreases  in  the  order  H20,  MeOH,  EtOH, 
NH2Me.  E.  S.  H. 

Densities,  viscosities,  and  conductivities  of 
alcoholic  solutions  of  magnesium  chloride.  F. 
Olmer  (Bull.  Soc.  chim.,  1938,  [v],  5,  1178 — 1184). — 
Data  for  seven  alcohols  at  17°  are  graphically 
presented.  The  hexahydrate  is  more  sol.  than  the 
anhyd.  salt  in  primary  alcohols.  C.  R.  H. 

Viscosity  and  density  of  aqueous  solutions  of 
weak  electrolytes  at  35°.  M.  K.  Srinivasan  and  B. 
Prasad  (Trans.  Faraday  Soc.,  1938,  34,  1139 — 1141). 
— For  weak  electrolytes  the  Jones  and  Dole  equation 
assumes  the  form  ^/tq0  =  1  -j-  Ay'(ac)  +  p(l  —  a)c, 
where  A  has  the  customary  meaning.  Vais,  determined 
for  A  are  :  AcOH  0-020,  salicylic  acid  0*03,  succinic 
acid  0-02,  BzOH  0-00.  The  calc.  val.  for  AcOH  is 
0-0031,  and  those  for  the  other  acids  should  be  of  the 
same  order.  In  each  case  d  varies  linearly  with  concn. 
for  dil.  solutions.  E.  S.  H. 

Optical  properties  of  turbid  liquids  observed 
by  reflexion;  influence  of  dilution.  L.  Amy 
(Compt.  rend.,  1938,  207,  329 — 331). — The  colour  of 
typical  suspensions  is  found  to  be  independent  of  the 
dilution.  A.  J.  E.  W. 

Aqueous  solutions  of  acids  of  high  mol.  wt. 
and  their  salts.  W.  Kern  (Angew.  Chem.,  1938, 
51,  566 — 569).— Although  the  conductivity  of  such 
solutions  does  not  depend  on  the  degree  of  polymeris¬ 
ation  of  the  anion,  acids  of  high  mol.  wt.  act  as  cation 
buffers  in  osmotic  pressure  measurements.  The 
expression  for  the  dissociation  of  such  polybasic  acids 
resembles  the  Michaelis  equation  for  monobasic  acids. 

K.  W.  P. 

Highly-polymerised  compounds.  CXCVIII. 
Dependence  on  temperature  of  osmotic  pressure, 
heat  of  dilution,  and  entropy  of  dilution  of  high- 
molecular  solutions.  G.  V.  Schulz  (Z.  physikal. 
Chem.,  1938,  B,  40,  319 — 325). — Equations  are  derived 
and  successfully  applied  to  earlier  data  (cf.  A.,  1937, 1, 
563).  C,  R.  H. 

Conductivity  anomalies  (field  and  frequency 
effects)  in  molecularly  and  colloidally  disperse 
solutions.  K,  Hoffmann  (Kolloid-Z.,  1938,  84, 
344 — 357). — A  review. 

Gas  colloids.  R.  Haul  (Chem. -Ztg.,  1938,  62, 
581—584). — A  general  discussion  of  aerosols. 

F.  L.  U. 

Pure  silver  iodide  sols.  H.  de  Bruyn  and 
J.  T.  G.  Overbeek  (Kolloid-Z.,  1938, 84, 186—191).— 
Agl  sols,  after  prolonged  purification  by  electro¬ 
dialysis  and  electrodecantation,  show  departures  from 
the  behaviour  of  strong  acids  when  submitted  to 
electrometric  titration.  The  observed  deviations 
have  been  traced  to  the  presence  of  Zn"  and  Cu~  in  the 
wash  H20.  The  use  of  doubly  distilled  EL20  affords 
sols  in  which  >98%  of  the  “  gegenions  ”  consist  of 
HV  F.  L.  U. 
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Magnetic  birefringence  of  colloidal  solutions 
of  iron  oxide.  J.  Errera,  W.  Oostveen,  and  H. 
Sack  (Rec.  trav.  chim.,  1938,  57,  850). — An  error  in  a 
previous  paper  (A.,  1938,  I,  194)  is  corr.  E.  L.  U. 

Stability  of  colloidal  solutions.  J.  Duclaux 
(J.  Chim.  phys.,  1938,  35,  185—188). — The  stability  of 
a  colloidal  solution,  defined  as  the  osmotic  work 
required  to  separate  the  micelles  and  the  intermicellar 
liquid,  varies  considerably  from  one  colloidal  solution 
to  another.  It  is  greater  for  dil.  solutions  than  for 
more  cone,  ones,  and  varies,  within  a  certain  limit, 
with  log  concn.  The  stability  is  also  governed  by  the 
mol.  wt.  of  the  colloid  and  its  degree  of  ionisation. 
There  is  no  direct  relationship  between  the  electro  - 
kinetic  potential  or  the  hydration  and  the  stability  of 
the  colloidal  solution,  although  these  are  indirectly 
connected  with  it.  A.  J.  M. 

Dispersion  of  solids  in  liquids  by  ultrasonic 
waves.  -K,  Sollner  (Trans.  Faraday  Soc.,  1938, 
34,  1170— 1174).— Solids  of  low  cohesion  (e.flr.,  mica, 
gypsum,  graphite,  S)  are  dispersed  in  liquids  by  the 
action  of  ultrasonic  waves.  The  dispersions  contain 
particles  of  colloidal  size ;  the  dispersed  particles  are 
further  disintegrated  wThen  irradiated  with  ultrasonic 
wTaves  of  high  energy.  E.  S.  H. 

Thixotropy.  C.  W.  Korrens  and  H.  G.  F.  Wink¬ 
ler  (Natunviss.,  1938,  26,  517).— Colloidal  particles 
which  are  flat  or  rod-shaped  (kaolin,  halloysite,  meta- 
halloysite,  muscovite,  glauconite,  graphite,  Mo  glance, 
tremolite)  show  thixotropy  in  H20 .  Approxfisometric 
sols,  e.g.,  powdered  quartz,  felspar,  and  fluorspar,  do  not 
show  thixotropy.  The  thixotropy  is  the  greater  the 
smaller  is  the  size  of  the  particle,  and  for  small 
particle  size  the  relationship  is  linear.  Electrolytes 
are  unnecessary.  Their  effect  varies  and  does  not 
follow  the  coagulation  series.  Thixotropy  also  occurs 
in  all  org.  liquids  investigated,  and  may  be  greater 
here  than  in  H20.  It  is  possible  to  make  quartz, 
felspar,  and  fluorspar  particles  of  diameter  1 — 6 
show  thixotropy  in  C6H6.  It  is  inferred  that  all 
substances  will  show  the  phenomenon  in  a  suitable 
liquid  if  the  particle  size  is  small  enough.  A.  J.  51. 

Electrochemistry  of  Congo  dye  sols.  W. 
PAULTand  P.  Szarvas  (Kolloid-Z.,  1938,  84,  179— 
186).— In  Congo-blue  sols  (obtained  by  electrodialysis 
of  Congo-red)  the  H-ion  activity  calc,  from  con¬ 
ductivity  measurements  is  <  that  determined 
potentiometrically,  and  the  inequality  persists  at 
the  highest  dilution  used  (3  X  10"5m).  Potentio- 
metric  titration  with  NaOH  indicates,  in  the  region 
10 — 12,  additional  alkali  fixation  up  to  a  limit 
of  4  NaOH  :  1  mol.  dye.  These  results  are  inter¬ 
preted  in  relation  to  tho  chemical  constitution  of 
the  dye.  ‘  F.  L.  U. 

Lyotropic  series  in  swelling.  XIII.  Effect  of 
salts  of  alkylamines.— See  A.,  1938,  III,  842. 

Influence  of  colloids  on  cathodic  polarisation. 
Electrodeposition  of  silver  in  presence  of  PaaTs 
mixture,  G;  S:  V oz dvishe ns ki  (Utschen.  Zap. 
Univ.  Kazan,  1937,  97,  No.  8,  51—54;  cf.  B.,  1937, 
146).— Paal's  mixture  increases  the  cathodic  polaris¬ 
ation  of  Ag  in  AgN03  solutions.  J.  J.  B. 


Structural  viscosity  and  properties  of  cellulose 
esters .  IV .  Change  in  viscosity  of  concentrated 
solutions  of  cellulose  nitrates.  Z.  Rogovik  and 
S.  Glazman  (J.  Gen.  Chem.  Russ.,  1938,  8,  498— 
506;  cf.  B.,  1938,  357).— The  yj  of  12%  solutions  of 
cellulose  nitrate  (I)  in  a  series  of  solvents  falls  with 
time  to  an  extent  which  diminishes  in  the  series 
C0Me2>Et0H-Et20>Me0H>  EtOAc.  The  effect  is 
not  due  to  elimination  of  HN03,  but  appears  to  be 
associated  with  change  in  the  shape  of  the  (I)  mols. 

R.T. 

Variations  in  viscosity  of  cellulose  nitrate  sols. 
HI.  Cellulose  nitrate  of  lowered  viscosity. 

A.  A.  Morozov,  A.  V.  Pamfilov,  and  A.  G.  Schichek 
(J.  Gen.  Chem.  Russ.,  1938,  8,  572—577;  cf.  A., 
1938,  1,  311). — Tho  gradual  fall  in  yj  of  sols  of  cellulose 
acetate  or  nitrate  in  various  solvents  is  ascribed  to 
the  slowness  of  the  dissolution  process.  R.T. 

Optical  properties  of  cellulose  dispersed  in 
cuprammonium  hydroxide  solution .  J.  Compton 
(J.  Amer.  Chem.  Soc.,  1938,  60,  1807 — 1812).— [a] 
for  cellulose -cuprammonium  hydroxide  dispersions 
(A)  is  unchanged  by  pre-treatment  of  the  cellulose 
with  HC1,  NaOCl,  or  H202;  the  reduction  in 
caused  thereby  is  due  to  destruction  of  the  “  cement¬ 
ing  ”  material  and  not  to  an}r  effect  on  the  crystallites. 
(A)  are  not  true  solutions,  for  the  no.  of  crystallites 
present  may  be  counted  under  high  magnification 
using  the  slit  ultramicroscope;  this  no.  is  that 
theoretically  expected  for  crystallites  M  X  15  (x. 
The  crystallites  have  all  the  properties  of  Hess’ 
micelles,  excepting  the  shape  and  size.  Evidence  is 
adduced  to  show  that  cellulose-Cu  complex  formation 
precedes  dispersion  in  cuprammonium  hydroxide 
solution,  [a]  vals.  for  eellodextrin-cuprammonium 
hydroxide  dispersions  are  <  those  for  (A ) ;  tho 
cellodextrin  particles  therein  are  too  small  to  be  made 
visible  by  the  ultramicroscope.  R.  S.  C. 

Lyophilic  properties  of  cellulose  and  its 
derivatives.  XVI.  Absorption  of  the  vapours 
of  various  liquids.  K.  Kan amaeu  and  J.  Chao 
(J.  Soc.  Chem.  Ind.  Japan,  1938,  41,  171— 1S2b);— 
Determinations  have  been  made  of  the  absorption 
isotherms  at  30°  of  the  vapours  of  H20,  MeOH, 
EtOH,  PraOH,  BuaOH,  Et20,  COMe2,  CeH^,  AcOH, 
and  CHClg  on  cellulose  (I)  in  various  forms,  including 
regenerated  (I),  and  on  (I)  acetates  and  nitrates  of 
various  degrees  of  esterification  and  in  various 
mechanical  forms.  Comparisons  are  made  of  the 
absorptions  at  20  and  90%  relative  v.p.  Regenerated 
(i)  has  a  higher  hygroscopicity  than  ordinary  (I), 
but  absorbs  smaller  amounts  of  org.  liquids,  par¬ 
ticularly  at  low  v.p.  At  a  low  v.p.  the  absorption 
of  an  org.  vapour  by  a  material  in  film  form  is  generally 
lower  than  that  by  the  same  material  in  the  fibrous 
condition,  but  this  tendency  is  reversed  at  a  high 
v.p.  There  is  no  simple  relation  between  the  solu¬ 
bility  of  a  (I)  ester  in  an  org.  liquid  and  the  absorption 
of  the  corresponding  vapour.  Calculations  are  made 
for  each  system  of  two  quantities  stated  to  be  oc 
^-potential*  (A,,  1938,  I,  396,  456).  Comparison  of 
these  quantities  with  the  mol.  %  absorptions  supports 
tho  view  that  the  lyophilic  properties  of  (I)  and  its 
derivatives  depend  on  the  ^-potential.  W.  A.  R. 
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Mechanism  of  action  of  neutral  salts  on 
collagen.  S.  A.  Pavlov  (J.  Gen.  Chem.  Russ.,  1938, 
8,  456 — 459). — The  peptising  action  on  collagen  of 
bivalent  is  >  that  of  univalent  cations.  The  NH0-N 
of  the  solutions  as  determined  hy  Van  Slyke’s  method 
differs  considerably  from  that  derived  from  Sorensen 
titration  of  C02H  groups.  The  action  of  neutral 
salts  is  supposed  to  consist  in  the  removal  of  poly¬ 
peptide  fragments,  and  possibly  in  their  cyclisation. 

R.  T. 

Charge-reversing  concentrations  of  alkali  and 
alkaline -earth  chlorides  for  tri-  and  hexa-hydr- 
oxystearate  at  varying  pH.  P.  H.  Teunissen,  S. 
Rosenthal,  and  W.  H.  Zaaijer  (Rev.  trav.  chim., 
1938,  57,  929 — 940). — Electrophoretic  measurements 
with  Si02  particles  coated  with  tri-  (I)  or  hexa-  (II) 
-hvdroxystearate  in  presence  of  alkali  or  alkaline- 
earth  ions  show  a  tendency  for  the  order  of  the  lyo¬ 
tropic  series  to  be  reversed  with  increasing  OH 
content  of  the  acid,  the  tendency  being  weak  at  10 
and  pronounced  at  pn  6.  In  this  respect  (I)  and  (II) 
form  a  transition  between  oleic  and  arabic  acids ; 
thus  in  an  acid  medium  the  order  is  for  oleate  Mg  < 
Ca  <  Sr  <  Ba,  for  (I)  Ca  <  Mg  <  Sr  <  Ba,  for  (II) 
Ba  <  Ca  <  Sr  <  Mg,  and  for  arabate  Ba  <  Sr  <  Ca 
<  Mg.  It  is  inferred  that  the  polarisability  of  the 
C02H  is  diminished  by  introduction  of  OH. 

F.  L.  U. 

Physical  chemistry  of  amino-acids,  peptides, 
and  related  substances .  XI.  Solubility  of  cyst¬ 
ine  in  presence  of  ions  and  another  dipolar  ion. 

E.  V.  Cohn,  T.  L.  McMeekin,  and  M.  M.  Blanchard 
(J.  Gen.  Physiol.,  1938,  21,  651 — 663). — Both  glycine 

(I)  and  neutral  salts  increase  the  solubility  of  cystine 

(II)  at  all  concns.  The  interaction  between  (II)  and 

ions  is  diminished  by  (I) ;  increase  in  ionic  strength 
diminishes  the  interaction  of  (I)  and  (II).  Na2S04 
increases  the  solubility  of  (II),  but  above  1  mol.  per  1. 
it  has  a  salting-out  effect,  enhanced  by  (I).  These 
interactions  are  analysed  mathematically  and  dis¬ 
cussed  in  detail.  A.  E.  W. 

Adsorption  of  proteins  of  oil-water  interfaces 
and  artificial  proteins-lipin  membranes.  I. 
Langmuir  and  D,  F.  Waugh  (J.  Gen.  Physiol.,  1938, 
21,  745-755).- — Experiments  of  Devaux  (A,,  1935, 
819,  1071)  on  the  formation  of  insol.  protein  fibres 
at  air-HjO  and  oil-H20  interfaces  are  repeated  and 
confirmed.  Attempts  were  made,  with  some  success, 
to  build  up  pure  protein  membranes  on  Pt-wire  loops 
passed  through  a  protein  film  adsorbed  at  an  oil- 
H20  interface.  The  most  durable  membranes  were 
obtained  when  the  protein  films  were  pre-stretched, 
and  when  lecithin  was  present.  A  mixture  of  CftH6 
and  CC14  in  H20  forms  a  stable  suspension  when  it  is 
shaken  with  a  few  drops  of  1%  albumin  solution. 
The  large  drops  of  hydrocarbon  are  almost  motionless 
in  the  aq.  phase,  and  are  not  uniformh7  spherical  (i.e., 
the  surface  tension  is  zero).  In  many  instances  a 
droplet  of  H20  is  seen  inside  the  hydrocarbon  drops. 
It  is  suggested  that  perfusion  of  such  double  drops 
with  H20  would  dissolve  out  the  hydrocarbons, 
leaving  a  double  shell  of  protein  rather  like  a  cell  wall. 
Further  biological  applications  of  these  experiments 
are  suggested.  A.  E.  W. 


Electrokinetic  phenomena.  XIII.  Compari¬ 
son  of  isoelectric  points  of  dissolved  and  crystal¬ 
line  amino-acids.  H.  A.  Abramson  and  L.  S. 
Moyer  (J.  Gen.  Physiol,  1938,  21,  729— 744).— The 
isoelectric  points  of  the  surfaces  of  cryst.  tyrosine 
(i),  cystine  (II),  and  aspartic  acid  all  lie  near  pK  2-3, 
although  the  isoelectric  points  of  the  dissolved 
substances  differ  widely.  Crystals  of  (I)  and  (II) 
adsorb  gelatin  (III),  the  surface  attained  being 
identical  with  (IH)-coated  quartz  or  collodion 
particles.  A1  ions  reduce  the  electric  mobility  of 
(I)  crystals  to  zero  in  a  manner  analogous  to  their 
effect  on  other  surfaces.  The  relations  of  these 
results  to  the  concept  and  general  definition  of  the 
isoelectric  points  is  discussed.  A.  E.  W. 

Application  of  cryolysis  to  humus  complexes. 
C.  Antoniani  (Naturwiss.,  1938,  26,  479). — Changes 
occurring  in  the  degree  of  dispersion  of  colloidal 
humus  complexes  on  freezing  have  been  investigated 
by  determining  the  velocity  of  electrophoretic  migra¬ 
tion  before  and  after  freezing.  Freezing  causes  an 
increase  in  the  velocity  of  migration  and  hence 
increases  the  dispersion  of  the  colloidal  particles.  . 

A.  J.  M. 

* 

Vapour  retention  capacity  of  active  gels.  F. 
Krczil,  F.  Schatzler,  and  E.  Brixel  (Kolloid-Z., 
1938,  84,  144 — 149). — The  amount  of 
retained  by  active  Si02  and  A1203  gels 
of  a  stream  of  air  is  ultimately  independent  of  the 
initial  vapour-charge.  As  with  active  C  (A.,  1934, 
358)  differences  are  observed  only  in  the  early  stages 
of  desorption.  F.  L.  U. 

Quantitative  study  of  rhythmic  precipitation. 
K.  Neumann  and  V.  Costeanu  (Kolloid-Z.,  1938, 
84,  130 — 138). — The  time  of  formation  and  linear 
separation  of  the  rings  formed  by  AgN03  diffusing 
into  capillary  tubes  containing  K2Cr04-gelatin  have 
been  measured  for  different  concns.  of  the  reactants 
and  at  different  temp.  The  results  are  in  harmony 
with  the  supersaturation  theory.  The  empirical 
relation  between  time,  separation,  and  ordinal  no. 
of  the  rings  found  by  Lakhani  and  Mathur  (A.,  1934, 
488)  is  derived  theoretically.  F.  L.  U. 

Interference  patterns  with  Liesegang  rings. 
(Sir)  C.  V.  Raman  and  K.  Subbaramiah  (Nature, 
1938,  142,  355).— Liesegang  rings  of  AgCl  or 

Ag2Cr04  in  gelatin  show  an  interference  pattern  with 
characteristic  discontinuity  of  phase  on  either  side  of 
a  line  of  zero  disturbance.  L.  S.  T. 

(A)  Silver  chromate  handing  in  silicic  acid  gel. 
(B)  Calcium  phosphate  handing  in  silicic  acid  gel. 
T.  Isemura  (Bull.  Chem.  Soc.  Japan,  1938,  13,  489— 
493,  493 — 504).— (a)  Rhythmic  ppts.  are  formed  by 
adding  AgN03  to  Na2Si03  and  K2Cr207  in  presence  of 
0*6 — 0*7n-HNO3  (ef.  Hatsehek,  A.,  1926,  349).  At 
lower  aeid  concn.  there  is  no  banding,  and  gelatinis- 
ation  does  not  occur  at  higher  concn.  Other  acids 
may  be  used. 

(b)  Two  methods  are  described  for  preparing 
rhythmic  ppts.  from  Ca(N03)2,  Na2HP04,  0*75n- 
AeOH,  and  Na^S^.  The  bands  are  not  obtained 
with  higher  or  lower  acid  concn.  but  either  Ca(N03)2 
or  Na2HP04  may  be  used  as  inner  electrolyte.’  The 
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varying  appearance  of  the  bands  with  varying  concn. 
of  inner  electrolyte  and  gel,  and  with  addition  of 
sucrose,  glucose,  CO(NH2)2,  KBr,  and  NaCl,  are 
recorded.  Ageing  of  the  gel  produces  no  effect. 

F.  R.  G. 

Colloid-chemical  investigation  of  Chistopol 
floridin  clays.  G.  S.  Yozdvishenski  and  A.  F. 
Gerasimov  (Utschen.  Zap.  Univ.  Kazan,  1937,  97,  No. 
8,  33 — 50). — The  rate  of  sedimentation  is  measured 
and  the  particle  sizes  are  calc.  The  rate  is  strongly 
increased  by  dialysis.  It  is  increased  by  salts  accord¬ 
ing  to  the  series  HC1  >  H2S04  >  E^SC^  >KC1  > 
KIL^PC^  >  NaCl  >  Na2S04  >  Li2S04,  is  little  affected 
by  gelatin  and  agar,  and  decreased  by  NH3,  LiOH, 
NaOH,  and  KOH.  J.  J.  B. 

Micellar  structure  of  hydrous  cellulose  gels. 
P,  H.  Hermans  (Kolloid-Z.,  1938,  84,  168;  cf. 
A.,  1938,  I,  79). — An  acknowledgment  of  a  paper  by 
Gerngross  and  others  (A.,  1932,  1088).  F.  L.  U. 

Micellar  structure  and  deformation  processes 
in  fibrous  materials.  V.  Theory  of  structural 
network.  0.  Kratky  (Kolloid-Z.,  193S,  84,  149 — 
168 ;  cf.  A.,  1937,  1,  515). — The  behaviour  of  a  fibrous 
network  during  swelling  and  mechanical  deformation 
is  discussed  theoretically.  F.  L.  U. 

4/ 

Space  model  of  viscosity  function  of  disperse 
systems.  F.  Frimberger  and  J.  Rehme  (Kolloid- 
Z.,  1938,  84,  196 — 199).- — Three-dimensional  models 
showing  the  relations  between  total  rif  t)  of  the  dis¬ 
persion  medium,  and  vol.  of  disperse  phase  are 
described.  Their  use  is  illustrated  by  reference  to 
suspensions  of  red  blood  corpuscles  in  gum  arabic 
solutions.  F.  L.  U. 

Structure  mechanics  of  viscous-elastic  con- 
tinua.  II.  Wave-mechanical  theorem  of  tur¬ 
bulence.  H.  Umstatter  (Kolloid-Z.,  1938,  84, 
168 — 179;  cf.  A.,  1936,  795). — Mathematical. 

F.  L.  U. 

Dissociation  coefficient  of  hypobromous  acid. 
E.  A.  Schilov  and  J.  N.  Gladtschikova  (J.  Gen. 
Chom.  Russ.,  1938,  8,  448 — 451). — K  is  2*06  X  10*®, 
at  20°.  R.  T. 

Dissociation  constants  of  deutero-acids  by 
e.m.f.  measurements.  C.  K.  Rule  and  V.  K. 
La  Mer  (J.  Amer.  Chem.  Soc.,  1938,  60,  1974 — 
1981). — The  cells  investigated  by  Korman  and  La 
Mer  (A.,  1936,  1202)  have  been  re-examined.  The 
ratio  of  dissociation  consts.  in  H20  and  D20  has  been 
determined  for  BzOH,  H2P04',  and  quinol  and  com¬ 
pared  with  published  data  for  AcOH  and  CH2C1*C02H. 
The  ratio  decreases  as  the  strength  of  the  acid 
increases  and  may  become  unity  for  acids  as  strong 
as  H30\  E.  S.  H. 

Acid  dissociation  constants  in  dioxan-water 
mixtures.  Correction  of  dissociation  constant 
of  benzoic  acid.  C.  C.  Lynch  and  Y.  K.  La  Mer 
(J.  Amer.  Chem.  Soc.,  1938,  60,  2000). — A  correction 
(cf.  A.,  1938,  I,  358).  E.  S.  H. 

Electrometric  and  ultra-violet  spectrographic 
investigation  of  some  a-ke tonic  ene-diols.  G.  E. 
CarfIni  (J.  Chim.  phys.,  1938,  35,  193 — 211 ;  cf.  A., 
1938,  I,  399;  EE,  347). — The  dissociation  consts.  and 
KK  (a.,  i.) 


the  ultra-violet  absorption  spectra  of  Lascorbic, 
cT-arabo-ascorbic,  d-gluco-ascorbic  acids,  reductone, 
reductinic,  croconic,  and  rhodizonic  acids  have  been 
determined.  The  first  dissociation  consts.  of  the 
products  obtained  by  oxidising  the  first  six  of  these 
with  I  have  also  been  obtained.  The  order  of  mag¬ 
nitude  of  the  second  dissociation  consts.  was  obtained 
from  a  study  of  the  ultra-violet  absorption  of  their 
solutions.  The  characteristic  absorption  bands  for 
the  ene-diols  vary  with  pH,  the  effect  being  due  to 
variation  in  the  absorption  due  to  the  undissociated 
mols.,  the  univalent  ions,  and  the  bivalent  ions. 

A.  J.  M. 

Electrolytic  dissociation  of  cadmium  iodide. 
Y.  Doucet  (Compt.  rend.,  1938,  207,  362 — 364). — 
Results  of  cryoscopio  measurements  for  solutions  of 
CdL  in  CaCl2,6H20  are  recorded.  The  vals.  of  /  are 
confirmed  by  e.m.f,  measurements.  The  data  suggest 
the  presence  >  two  ions  for  c  =  0*12 — 0-30  mol.  per 
1.,  and  up  to  six  ions  for  more  dil.  solutions ;  a 
similar  result  is  obtained  with  solutions  of  Cdl2  in 
KN03-H20  eutectic.  The  results  suggest  the  exist¬ 
ence  of  Cd[CdI4]  in  cone,  solutions,  the  complex 
Cdl4"  dissociating  at  high  dilutions.  A.  J.  E.  W. 

Activity  coefficient  of  cobalt  chloride  in 
aqueous  solution  at  25°.  R.  A.  Robinson  (Trans. 
Faraday  Soc.,  1938,  34,  1142—1143). — Data  deter¬ 
mined  by  the  isopies  tic  v.p.  method  for  0  05 — 2m. 
solutions  are  recorded.  The  results  appear  to  indicate 
complete  dissociation.  E.  S.  II. 

Application  of  the  Raman  effect  to  the  study  of 
complexes  existing  in  solutions  containing  mer¬ 
curic  iodide  and  an  alkali  iodide.  (Mlle.)  M.  L. 
Detavaulle,  F.  Francis,  and  J.  Wiemann  (Compt. 
rend.,  1938,  207,  340 — 342). — Raman  vv  attributed 
to  Hgl4"  and  Hgl3'  are  exhibited  by  solutions  con¬ 
taining  both  Hgl2  and  Lil  in  H20,  alcohols,  and 
COMe2.  The  Hgl3'  v  is  also  shown  by  cryst. 
KI,HgI2,H20,  suggesting  that  this  ion  may  also  con¬ 
tain  a  solvent  mol.  Hgl4"  probably  has  a  tetrahedral 
structure.  A.  J.  E.  W. 

Polyiodides  and  polyiodide  ions.  Caesium 
polyiodides.  G.  Venturello  (Gazzetta,  1938,  68, 
394 — 404). — Yals.  of  d  and  of  at  25°  for  solutions 
of  Csl  -f  I2  aq*  alcohol  (57*9  vol.-%  EtOH)  are 
recorded.  These  indicate  the  presence  of  I3',  I5',  and 
1/  ions,  but  not  of  I4'  or  I9'.  The  viscosity  of 
Csl  solutions  in  the  above  solvent  decreases  with 
increasing  concn.  0.  J.  W. 

Equilibria  in  chromic  acid  and  dichromate 
solutions.  E.  Endr£dy  (Math.  nat.  Anz.  ung. 
Akad,  Wiss.,  1936,  54,  459 — 493  ;  Chem.  Zentr.,  1936, 
ii,  1684). — In  aq.  solutions  of  Cr03  and  K2Cr207  an 
equilibrium  between  Cr207"  and  HCrO/  ions  is  estab¬ 
lished,  the  const,  for  which  varies  only  slightly  with 
the  temp.  The  concn. -dependence  of  the  conduct¬ 
ivity,  of  the  mol.  vol.,  and  of  the  absorption  spectrum 
is  explained  in  terms  of  this  equilibrium.  The  vals. 
of  the  ionic  mobility  of  HCr04'  and  Cr207"  at  20° 
are  49*5  and  62 — 63,  respectively.  H.  J.  E. 

Constitution  of  double-shelled  complex  com¬ 
pounds.  A.  von  Kiss  and  D.  von  Czegl£dy  (Z. 
anorg.  Chem.,  1938,  239,  27 — 38). — Extinction  curves 
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from  200  to  700  ni{x.  for  the  [Co(NH3)6]"*, 
[Co(NH3)5C1]*\  [Co(NH3)5H20y,  [Co(NH3)4(H20)2]*" 
and  [Co(NH3)4C03]'  ions  in  4n-(NH4)2S04,  3n- 
K2HP04,  3n-K2C204,  4x-NaCl,  and  3N-Na2S203  have 
been  determined  and  compared  with  those  in  H20. 
The  curves  resemble  those  in  H20  for  all  five  complex 
ions  in  (NH4)2S04,  for  the  [Co(NH3)R]**‘  and 
[Co(NH3)4C03]*  ions  in  NaCl  and  K2HP04,  and  for 
the  [Co(NH3)4C03]*  ion  in  K2C204.  In  other  instances 
more  or  less  pronounced  changes  are  found.  The 
bearing  of  these  results  on  the  nature  of  the  com¬ 
plex  ion  in  solution  is  discussed.  Where  the  curves 
are  unchanged  a  heteropolar  double-shelled  complex 
anion  is  formed.  In  the  other  instances  the  changes 
are  not  attributed  to  a  homopolar  character  of  the 
double-shelled  complex,  but  to  changes  in  the  cobalt- 
arnmine  unit,  such  as  the  replacement  of  chloro-  or 
aquo-groups  by  hydroxo-  or  oxalato-groups,  followed 
by  formation  of  a  heteropolar  double-shelled  complex 
involving  the  new  cobaltammine  unit.  F.  J.  G. 

Water  as  an  admixture  in  liquid  sulphur 
dioxide.  K.  Wickert  (Z.  anorg,  Chem.,  1938,  239, 
89 — 94). — -The  equilibrium  between  liquid  S02  and 
Ho0,  and  the  behaviour  of  solutions  of  H20  in  liquid 
S02,  have  been  investigated.  At  22°  the  liquid  layers 
contain  2-3  g.  of  H20  per  100  g.  of  S02,  and  49-1  g. 
of  S02  per  100  g.  of  H20,  respectively.  On  evapor¬ 
ation  at  0°  of  liquid  S02  saturated  with  HoO  crystals 
remain  of  the  compound  S02,H20,  which  cfecomposes 
at  12°.  Anhyd.  S02  has  y  =  0-1  x  10~6  or1  independ¬ 
ently  of  temp,  from  —26°  to  30° ;  solutions  of  H20 
in  S02  have  a  greater  /  which  increases  with  rising 
temp.  When  the  solutions  are  electrolysed,  gas  is 
evolved  at  the  anode  and  S  is  deposited  at  the 
cathode.  These  results  are  interpreted  by  regarding 
S02,H20  as  thionyl  hydroxide,  SO(OH)2,  ionising  to 
SO**  +  2 OH',  which  are  discharged  on  electrolysis  as 
follows  :  2SO"  -f  2©  =  S02  +  S ;  20H'  +  2®  = 
H20  +  i02.  When  a  sealed  tube  containing  S02, 
KBr,  and  H20  is  left  for  some  weeks  KHS03  is  pptd. 
in  accordance  with  :  SO(OH)2  +  2KBr  =  SOBr2  + 
2KOH  and  KOH  +  S02  =  KHS03.  F.  J.  G. 

Volatility  of  boric  acid  in  presence  of  various 
salts.  Borophosphates  and  boroarsenates.  V. 
G.  R.  Levi  and  R.  Ctjrti  (Gazzetta,  1938,  68,  376 — 
380;  cf.  A.,  1938,  I,  354). — The  volatility  of  H3B03 
from  aq,  solution  at  the  b.p.  is  increased  by  those 
salts  which  diminish  the  solubility,  and  vice  versa. 
Substances  which  can  form  complexes  with  H3B03 
lower  its  volatility.  In  presence  of  Na  salts  of  H3P04 
and  of  H3As04  it  is  found  that  borophosphoric  and 
boroarsinic  acids  can  be  detected  in  sufficientlv  cone, 
solutions  even  at  the  b.p.  O.  J.  W. 

Selenious  acid.  F.  Ishikawa  and  H.  Abe  (Sci. 
Papers  Inst.  Phys.  Chem.  Res.  Tokyo,  1938,  34, 
775 — 786 ;  cf.  A.,  1913,  ii,  948;  1922,  ii,  2S3).— 

Tensimetric  measurements  show  that  the  dissociation 
pressure  (mm.)  of  H2Se03  can  be  expressed  below 
70°  bv  log  p  =  —  3516’94/T  +  11*9024  and  above 
70°  by  log  p  =  —  188615/T  +  7*1520.  Above  71°, 
H2Se03  is  unstable  with  respect  to  Se02;  this  is 
indicated  by  a  break  in  the  log  p-ljT  plot,  and  sup- 

S)rted  by  analysis  of  the  solid  phase  produced  when 
2Se03  is  heated  with  a  small  quantity  of  H20  for 


48  hr.  at  80°.  Measurements  of  the  solubility  of 
H2Se03,  and  of  the  v.p.  of  its  saturated  solutions, 
have  been  made;  the  results  are  considered  to  be 
more  accurate  than  those  in  the  literature  since  great 
care  was  taken  to  ensure  equilibrium  conditions. 

R.  C.  M. 

Properties  of  osmium  tetroxide  in  carbon 
tetrachloride  solutions.  Thermodynamic  con¬ 
stants  of  osmium  tetroxide.  L.  H.  Anderson 
and  D.  M.  Yost  (J.  Amer.  Chem.  Soc.,  1938,  60, 
1822 — 1825). — The  distribution  ratios  of  0s04  between 
CC14  and  H20  at  25°  have  been  determined  at  different 
concns.  up  to  the  saturated  solutions.  V.p.  of  CC14 
over  solutions  containing  0s04  have  been  determined 
at  25° ;  the  results  are  not  in  accordance  with  Raoult’s 
equation.  The  free  energies  of  formation  of  solid, 
gaseous,  and  aq.  0s04,  calc,  from  electron- diffraction, 
spectroscopic,  and  thermal  data,  are :  —70,900, 

— 2S,000,  and  —68,788  g.-eal.  E.  S.  H. 

Transition  temperature  of  magnesium  brom¬ 
ide.  F.  H.  Getman  (Rec.  trav.  chim.,  193S,  57, 
847 — 849). — The  transition  temp,  corresponding*  with 
MgBr2,10H2O  MgBr2,6H20  +  4H20,  determined 
thermometrically,  is  10-84°.  The  temp,  previously 
deduced  (A.,  1936,  30)  from  solubility  data  is  incorrect. 

F.  L.  U. 

System  Cr-P.  H.  Nowotny  and  E.  Henglein 
(Z.  anorg.  Chem.,  1938,  239,  14 — 16).— The  system 
has  been  analysed  by  the  X-ray  method  from  0  to  50 
at.-%  P.  In  addition  to  CrP  (cf.  A.,  1987,  ii,  265; 
1931,  809)  there  is  a  compound  Cr3P.  It  is  a  light 
grey  powder,  very  faintly  ferromagnetic,  and  iso- 
morphous  with  Fe3P,  i.e.,  space-group  with  8 
mols.  in  the  unit  cell  and  a  9*126,  c  4*560  A.  CrP  is 
dark  grey,  non-ferromagnetic,  and  isomorphous  with 
MnP,  having  space-group  D£  with  4  mols.  in  the 
unit  cell  and  a  5*93,  b  5*35,  c  3*12  a.  F.  J.  G. 

X-Ray  investigation  of  the  system  Co-S.  D. 
Ltjndq.vist  and  A.  Westgren  (Z.  anorg.  Chem.,  1938, 
239,  85 — 88). — The  only  compound  phases  in  the 
temp,  interval  500 — 650°  are  Co9Sg,  CoS,  Co3S4,  and 
CoS2.  Co9S8  has  a  9*907  a.,  whether  formed  in 
presence  of  excess  of  Co  or  of  CoS,  and  irrespective 
of  its  thermal  history.  CoS  when  tempered  at  650° 
has  a  3*367,  c  5*177  a.  if  saturated  with  Co,  and 
a  3*361,  c  5*160  a.  when  saturated  with  S,  the  homo¬ 
geneous  region  extending  from  51  to  53  at.-%  S. 
On  prolonged  tempering  at  200°  it  changes  over  from 
the  NiAs  structure  to  a  complicated  structure  which 
has  not  been  analysed.  The  existence  of  Co3S4  (cf. 
A.,  1927,  502;  1935,  1335)  is  confirmed;  it  is  face - 
centred  cubic  with  a  9*382  a.,  space-group  0J,  8 
mols.  in  the  unit  cell.  The  structure  found  for  CoS2 
agrees  with  that  given  by  de  Jong  and  Willems  (A., 
1927,  328)  but  the  val.  found  for  a  is  5*524  a.  instead 
of  5*64  a.  F.  J.  G. 

Carbide  studies  by  the  methane  method,  II. 
[System  Mn-C.]  R.  Schenck  and  K.  Meyer  (Z. 
anorg.  Chem.,  1938,  239,  161 — 179). — The  system 
Mn-C  has  been  investigated  by  measurements  of  the 
CH4-H2  equilibrium  over  it  at  700 — 970°.  Mn3C 
exists  as  a  stable  phase  above  750°,  and  forms  solid 
solutions  with  its  constituents.  Below  750°  Mn4C 
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appears  as  a  metastable  phase.  An  equilibrium 
diagram  is  given.  E.  J.  G. 

Cyanic  acid.  III.  Melting  system  cyanic 
acid-water.  M.  Linhard  (Z.  anorg.  Chem,,  1938, 
239,  155 — 160 ;  of.  A.,  1938,  II,  352).— HCNO  and 
H20  form  a  simple  eutectiferous  system ;  HCN 0 
melts  at  — 86*8°,  and  the  cryohydric  point  corresponds 
with  —102°  and  67  mol.-%  of  HCNO.  There  are  no 
indications  of  the  formation  of  hydrates  or  of 
NH2-C02H.  F.  J.  G. 

System  KC1-KHC03-H20  between  10°  and 
40°.  R.  Paris  and  P.  Mondain-Monval  (Bull. 
Soc.  chim.,  1938,  [v],  5,  1142 — 1147). — Data  obtained 
at  four  temp,  are  recorded.  Only  KC1  and  KHC03 
are  present  as  solid  phases.  C.  R.  H. 

Equilibrium  and  formation  of  complexes  in 
the  system  H0O-NH4NO3-(NH4)2SO4.  V.  A. 
Sokolov  (Bull.  Acad.  Sci.  U.R.S.S.,  1938,  S6r.  Chim., 
123 — 135). — Solubility  data  have  been  obtained  from 
70°  to  —  22*4°.  The  existence  of  (NH4)«>S04,3NH4N03, 
(NH4)2S04,2NH4N03,  and  (NH4)2S04,NH4N03  is  con¬ 
firmed  by  thermal  and  X-ray  analysis.  The  regions 
of  stability  of  the  double  salts  have  been  determined. 

E.  S.  H. 

Solubility  curves  of  secondary  and  tertiary 
potassium  orthophosphate  in  water.  M.  I. 
Ravitsch  (Bull.  Acad.  Sci.  U.R.S.S.,  1938,  S6r.  Chim., 
137 — 146). — The  data  show  that  the  stable  phases 
are  :  K2HP04,6H20  (-13*5°  to  14-3°),,K2HP04,3H20 
(14*3 — 48°  approx.),  K0HP04  (>48°),  K3P04,9H20 
(-24°  to  -15°),  K3P04,7H20  (-15°  to  45-4°), 
K3P04,3H20  (>45*4°).  E.  S.  H. 

Crystallographic  study  of  solid  phases  of  the 
system  K20-P205-H20.  G.  B.  Boki  and  E.  E. 
Burov aja  (Bull.  Acad.  Sci.  U.R.S.S.,  1938,  S6r.  Chim., 
185 — 194). — Crystallographic  data  are  recorded  for 
K3P04,3H20,  K3P04,7H00,  K3P04,9Ho0,  K„HP04? 
K2HP04,3H20,  K2HP04,6H20,  K2HP04,  and 

kh5(P(34)2.  e.  s.  h. 

Solid  solutions  in  the  system  KH2P04- 
NH4H2P04-H20.  A.  J.  Zvorikin  and  V.  G. 
Kuznetzov  (Bull.  Acad.  Sci.  U.R.S.S.,  1938,  S6r. 
Chim.,  195— 201).— Solubility  data  for  0°,  25°,  and 
50°  are  recorded.  Well-formed  mixed  crystals  are 
obtainable  when  either  salt  is  present  in  considerable 
excess.  X-Ray  investigation  shows  that  solid  solu¬ 
tions  are  formed  within  the  ranges  0 — I T65%  KH2P04 
and  0 — 33*4S%  NH4H2P04.  The  lattice  consts. 
for  KH2P04  increase  as  the  proportion  of  NH4H2P04 
in  solid  solution  increases.  E.  S.  H. 

Solubility  isotherm  of  the  ternary  system 
K20-Po05-H20  at  50°.  L.  G.  Berg  (Bull.  Acad. 
Sci.  U.R.S.S.,  1938,  S£r.  Chim.,  161— 166).— The  iso¬ 
therm  consists  of  ten  curves,  corresponding  with  the 
solid  phases  :  KOH,H20,  K0H,2H*,0,  K3P04,3H20, 
K3P04,7H20,  K„HP04i  K*HP04,3H20, 
K2HP0itKH^0^3H20y  KH2P04,  KH5(P04)2,  and 
2H3P04,H20.  Microscopic,  chemical,  and  crystallo¬ 
graphic  methods  have  been  used  in  the  examination 
of  these  phases.  No  evidence  of  K3P04  or  K3P04,8H20 
has  been  obtained.  The  existence  of 
2K2HP04,KH2P04,H20  and  3K2HP04,2H20  is  con¬ 
firmed  and  that  of  5K2HP04,KH2P0if2(  ?)H20, 


3K2HP04 , KH2P0A$H20>  and  K2HP04,KH2P0.V2H20 
reported.  E.  S.  H. 

Solubility  isotherm  of  the  ternary  system 
K2O-P0O5-H2O  at  0°.  M.  I.  Ravitsch  (Bull.  Acad. 
Sci.  U.R.S.S.,  1938,  Ser.  Chim.,  167— 176).— The  iso¬ 
thermal  curve  exhibits  9  branches,  corresponding 
with  the  solid  phases  observed  at  50°  (cf.  preceding 
abstract)  with  KOH,H20  excepted.  Most  of  the 
branches  can  be  followed  into  the  metastable  region, 
and  those  for  K3P04,3H20,  K3P04,9H20,  and 
K2IIP04,3H20  lie  entirely  in  the  metastable  region. 
Solubility  data  for  stable  and  metastable  phases  at 
the  same  temp,  are  compared.  E.  S.  H. 

Solubility  in  the  system  NH3-HJP04-H20. 

B.  A.  Muromtzev  and  L.  A.  Nazarova  (Bull.  Acad, 
Sci.  U.R.S.S.,  1938,  S6r.  Chim.,  177 — 184). — Data  for 
0°,  25°,  and  50°  are  recorded.  The  phases  identified 
are:  (NH4)3P04,3H20,  (NH4)0HP04,  NH4H2P04, 
NH4H5(P04)2,H20,  and  2H3P04,H20.  E.  S.  H. 

Equilibrium  in  aqueous  potassium  and  am¬ 
monium  nitrates,  dihydrogen  phosphates,  and 
chlorides.  A.  G.  Bergmann  (Bull.  Acad.  Sci., 
U.R.S.S.,  1938,  S6r.  Chim.,  229— 235).— A  review  of 
published  work.  E.  S.  II. 

Equilibrium  in  aqueous  potassium  and  am¬ 
monium  nitrates,  dihydrogen  phosphates,  and 
chlorides.  A.  G.  Bergman n  and  P.  E.  Botsch- 
karev  (Bull.  Acad.  Sci.  U.R.S.S.,  1938,  Ser.  Chim., 
237 — 266). — Data  are  recorded  for  the  temp,  ranges 
from  complete  solidity  to  30°.  No  evidence  of  hydrate 
formation  has  been  obtained.  Eutectics  are  formed 
at  —3*8°  (KN03  7,  KH0P04  9-3,  H20  83-7%),  -16*8° 
(NH4N03  41*5,  NH4H2P04  2,  H20  56*5%),  and  -6*3° 
(NH4H2P04  13*2,  KN03  9*6,  H20  77*2%). 

E.  S.  H. 

Equilibrium  in  ammonium  and  potassium 
chlorides  and  nitrates.  A.  G.  Bergmann  (Bull. 
Acad.  Sci.  U.R.S.S.,  1938,  Ser.  Chim.,  203—216).— 
Data  for  the  range  —20°  to  30°  are  recorded. 

E.  S.  H. 

Equilibrium  in  magnesium  and  potassium 
chlorides  and  nitrates.  A.  G.  Bergmann  and  G.  I. 
Nagorni  (Bull.  Acad.  Sci.  U.R.S.S.,  1938,  Ser.  Chim., 
217 — 228). — Data  for  the  range  — 33*2°  to  30°  are 
recorded.  Max.  conversion  of  Mg(N03)2  is  attained 
at  -23*2°,  giving  96%  of  KN03.  E.  S.  H. 

Potassium  sulphate  systems  and  solid  solu¬ 
tions  of  the  glaserite  type.  S.  Z.  Makarov  (Bull. 
Acad.  Sci.  U.R.S.S.,  1938,  Ser.  Chim.,  Ill — 122). — -A 
brief  summary  of  work  relating  to  systems  containing 
K,  Na,  Mg,  Ca,  S04,  Cl,  and  H20.  The  investigations 
have  reference  to  the  economic  utilisation  of  the 
Ural-Emba  K  deposits  and  equilibrium  conditions 
have  been  determined  over  a  vide  temp,  range.  It 
is  claimed  that  the  individuality  of  glaserite  has  been 
definitely  established.  E.  S.  H. 

Relationship  of  beryllium  to  the  vitriol-form¬ 
ing  group  and  to  the  alkaline -earth  metals.  II. 
Double -sulphate  formation  between  sodium  and 
beryllium  sulphates  in  comparison  with  the 
vitriols.  I.  Polytherms  of  the  ternary  system 
BeS04-Na2S04-H20  between  0°  and  100°.  W. 
Schroder  [with  J.  Hahnrath  and  E.  Kehren]  (Z. 
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anorg.  Chem.,  1938,  239,  39 — 56). — The  0°,  16-5°, 
25°,  50°,  and  60°  isotherms  of  the  system  have  been 
determined.  No  double  salts  are  indicated. 

F.  J.  G. 

System  ammonium  selenate-magnesium 
selenate- water  at  30°.  R.  W.  Lawrence  and 
G.  B.  King  (J.  Amer.  Chem.  Soc.,  1938,  60,  1987 — 
1989). — Equilibrium  data  at  30°  are  recorded.  The 
system  is  analogous  to  the  corresponding  sulphate 
system.  E.  S.  H« 

t/ 

Decomposition  of  zinc  carbonate  and  the  action 
of  carbon  dioxide  on  zinc  oxide.  Mechanism 
of  reactions  of  the  type  lid  =  U ^ 

J.  Zawadzki  and  (j\Ille.)  A.  Ulinska  (Bull.  Acad. 
Polonaise,  1938,  A,  02 — 97). — The  dissociation  pres¬ 
sure  of  ZnC03  is  >  previously  reported,  but  the 
actual  vals.  observed  are  not  concordant,  depending 
on  the  degree  of  decomp.,  previous  history,  nuclear 
size,  and  nature  of  the  specimen.  At  low  temp,  the 
rate  of  dissociation  is  very  slow.  The  assumption 
that  irregularities  are  due  to  formation  of  solid  solu¬ 
tions  of  ZnO  and  ZnC03  (A.,  1930,  699)  is  not  in 
accord  with  the  behaviour  of  the  system  or  with 
X-ray  observations.  ZnO  does  not  combine  with 
C02,  but  some  gas  is  adsorbed.  At  room  temp,  some 
C02  is  adsorbed  rapidly  by  ZnO,  this  being  desorbed 
again  at  higher  temp.  There  is  also  a  strong  activ¬ 
ated  adsorption  at  higher  temp.,  equilibrium  being 
reached  after  a  definite  amount  of  gas  has  been 
adsorbed.  The  solid  so  saturated  with  C02  can 
adsorb  further  amounts  of  gas  to  an  extent  which 
depends  on  the  pressure,  and  gives  a  reversible 
equilibrium  pressure.  The  results  are  attributed  to 
the  difficulty  of  formation  of  nuclei  of  a  new  phase. 

J.  W.  S. 

Equilibrium  between  metals,  sulphides,  and 
silicates  in  a  melt.  VI.  Equilibrium  between 
aluminium  and  sodium  with  their  chlorides  and 
fluorides  in  a  melt .  W .  J  a  n  d  er  and  H .  Herrai  a  n  > 
(Z.  anorg.  Chem.,  1938,  239,  65 — 81). — With  a  view 
of  studying  in  a  simple  case  the  conditions  of  equi¬ 
librium  in  melts,  the  systems  3Na  +  AlC^^^Al  + 
3NaCl  and  3Na  +  A1F3^=±:A1  +  3NaF  have  been 
investigated.  Details  are  given  of  a  procedure  by 
which  0*002%  of  Na  in  A1  may  be  determined  with 
an  accuracy  of  10%.  In  the  chloride  system  the 
equilibrium  lies  so  far  over  on  the  Al-NaCl  side  that 
the  metal  contains  only  0-002 — 0*005%  Na  and  the 
melt  only  0*003—0*02%  Al.  The  mass-action  law  is 
approx,  obeyed,  the  const.  [Na]3[AF#]  being  5*2  X 
1(>10  at  825°  and  5*8  x  10~10  at  900°.  The  very 
small  temp,  coeff.  cannot  be  reconciled  with  the  heats 
of  formation.  In  the  fluoride  system,  with  small 
percentages  of  Al  in  the  melt  the  equilibrium  lies 
nearer  to  the  Na~AlF3  side,  and  at  1090°  the  const. 
[Na]3[Al*"#]/[Na*]3  is  ~  2*0  X  10+  for  >  12-8%  Al  in 
the  melt.  Beyond  this  composition  (which  corre¬ 
sponds  with  Na3AlF6)  [Na]  in  the  metal  falls  abruptly 
to  ~  0-004%  as  found  in  technical  Al,  and  the 
corresponding  val.  for  the  c<  const.”  is  ~  0*1  xlO-9. 
From  the  yals.  for  the  “  const.”  above  and  below  the 
crit.  composition  the  degree  of  dissociation  of  the 
A  IF/"  ion  in  fused  Na3AlFfi  is  found  to  be  >  2%. 

^  o  a  -w— *  t' 


Phase-rule  studies  of  soap  systems.  I.  Ap¬ 
plicability  of  the  phase  rule.  J.  W.  McBain, 

R. -D.  Vold,  and  M.  J.  Vold.  II.  System  sodium 
laurate-s  odium  chloride-water.  J.  W.  McBain, 
G.  C.  Brock,  R.  D.  Vold,  and  M.  J.  Vold  (J.  Amer. 
Chem.  Soc.,  1938,  60,  1866—1869,  1870—1876).— 
I.  A  discussion  of  principles  justifying  the  application 
of  the  phase  rule  to  thermodynamically  stable  colloid 
systems  in  true  equilibrium,  and  to  soap  systems  in 
particular.  The  phases  present  in  soap  systems  are 
defined. 

II.  Phase-equilibrium  data  for  the  systems  Na 
laurate-H20  and  Na  laurate-NaCl~H20  at  60 — 310° 
have  been  determined.  True  reversible  equilibrium, 
independent  of  time,  is  reached,  and  is  defined  exactly 
by  the  phase  rule.  E.  S.  H. 

System  mercuric  iodide-mercuric  bromide- 
absolute  alcohol ;  characterisation  of  a  mer¬ 
curic  bromoiodide  by  the  Raman  effect.  F. 
Francois  (Compt.  rend.,  1938,  207,  425 — 427). — A 
ternary  diagram  for  the  system  at  50°  is  given ;  the 
solid  phases  are  mixed  HgBr2-HgI2  crystals  of  three 
types.  The  solutions  and  the  solids  obtained  on 
evaporation  give  Raman  w  at  205  (HgBr2),  150 
(Hgl2),  233,  and  168  cm.-1  (attributed  respectively  to 
Hg*Br  and  Hg* I  linkings  in  HgBrI ).  A.  J.  E.  W. 

Equilibrium  in  the  reduction  of  stannic  oxide 
by  hydrogen  and  deuterium.  F.  Ishikawa  and 

S.  Ando  (Sci.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo, 
1938,  34,  873 — 887). — Equilibria  in  the  systems, 
Sn02  ($)  +  2H2  (g)  ^  Sn  (l)  +  2H20  (g)  (1),  and 
Sn02  (s)  +  2D2  (g)  Sn  (l)  +  2D20  (g)  (II),  have 
been  studied  by  an  apparatus  which  is  described. 
The  equilibrium  const.,  Kly  of  (I),  for  the  temp,  range 
650 — 759°,  can  be  expressed  by  log  K j*  —  —2295*8/0 
+2-68297 ;  and  for  (II),  for  the  temp,  range  652 — 
723°,  log  KJ  =  — 1928*6/0  +  2-4323.  The  equili¬ 
brium  const.,  of  the  water-gas  system  C02  + 
H2  CO  +  H20  is  computed  by  combining  AT/ 
and  recorded  vals.  of  K3  of  the  reaction  |Sn  +  C02 

4Sn02  +  GO  ;  Kw  —  K^.K3.  The  vals.  of  X4  of 
the  exchange  reaction  H20  (g)  +  D2  (g)  H2  (<7)  + 
D20  (<7)  at  600 — 800°,  computed  from  X4  —  K^jK^y 
agree  well  with  those  calc,  from  the  equilibrium 
consts.  given  by  Farkas  (A.,  1935,  33)  for  H2  +  D2  — ^ 
2HD,  H20  +  D20  2HDO,  and  H20  +  HD 
HDO  +  H2.  Employing  the  observed  vals.  of  Klt 
the  following  relations  are  found  for  the  reaction 
SnO,  00  +  2H,  (g,  1  atm.)  =  Sn  (l)  +  2H20  (gs  1 
atm.)  :  AH  =  27619  —  4*40 T  —  0*003758712  + 
0-000001 65T3  -  252000 j'T;  AG°  —  27619  +  4*40  T 
In  T  +  0-003758 jT2  -  0-0000008257*  —  126000 IT  - 
64-375T ;  and  log  Kx*  =  -  3019*3 /71  -  1*1077  log  T 
~  0*00041 08T  +  0 *00000009 T2  +  13774/7*  +  7*0374. 
The  vals.  of  A^  and  A G°  thus  calc,  agree  well  with  the 
observed  vals.,  AS°  decreases  slightly  with  increasing 
temp.  From  these  results  AH  and  AG°  for  the  form¬ 
ation  of  Sn02  are  computed  (AHm^,  —139,019 
g.-cal.,  A G°2$$.if  — 124,087  g.-cal.)  and  are  in  moderate 
agreement  with  previous  vals.  W.  R.  A. 

Relations  between  the  chemical  constitution 
of  substituted  phenols  and  of  ascorbic  acid  and 
the  size  of  their  solubility  products  with  anti- 
pyrine  and  pyridine.  R.  Labes  and  H.  Bergster- 
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mann  (Arch.  exp.  Path.  Pharm.,  1937,  187,  389 — 
408). — For  the  conditions  under  which  a  base  (A) 
(C5H5N  at  pa  7*5  or  antipyrine  at  pn  5-3)  and  a  phenol 
(B)  [PhOH,  CcH4(OH)2,  cresol,  CcH4C1'OH, 
C6H2C13*0H,  picric  acid]  just  fail  to  give  a  ppt., 
[A]X.[J5]  is  const,  x  is  1 — 3,  usually  2,  being  so  chosen 
as  to  make  the  product  const.  This  product  is 
termed  the  solubility  product.  Its  size  is  held  to 
indicate  the  combining  tendency  of  the  components. 
Combination  (i.e.,  low  solubility  product)  is  depressed 
by  hydrophilic  (OH)  groups  and  increased  by  hydro- 
phobic  groups  (N02  >  Cl  >  Me) ;  it  is  also  influenced 
by  electric  forces,  as  indicated  by  dipole  moments, 
for  with  polar  substituents  (particularly  OH  and  N02) 
the  order  of  efficacy  is  p  >  m  >  o.  The  ppts.  are 
usually  oils,  but  occasionally  cryst.  (in  some  cases 
only  with  limited  ratios  of  the  components).  Owing 
to  its  many  hydrophilic  groups,  ascorbic  acid  gives 
no  ppt. ;  pa  measurements  indicate,  however,  that 
antipyrine  may  bind  0-25  mol.  of  the  acid.  The 
solubility  products  are  so  high  that  combination  of 
these  or  similar  components  in  the  body  is  an  im¬ 
probable  cause  of  pharmacological  effects. 

R.  S.  C. 

Thermal  dissociation  of  some  chlorides  (CuCl2, 
PdCl2,  and  PtCl4).  J.  Krustinsons  (Z.  Elektro- 
chem.,  1938,  44,  537 — 539). — The  dissociation  pres¬ 
sures  at  various  temp,  are  recorded.  The  calc,  heats 
of  dissociation  are  respectively  29,000,  37,500,  and 
24,000  g.-cal.  The  dissociation  of  PtCl4  into  PtCl2 
occurs  above  382°;  the  heat  of  dissociation  of  PtCl2 
is  29,400  g.-cal.  C.  R.  H. 

Heats  of  dissolution  of  caesium  perchlorate, 
rubidium  perchlorate,  rubidium  chlorate,  and 
lead  phosphate.  K.  S.  Pitzer  (J.  Amer.  Chcm. 
Soc.,  1938,  60,  1828 — 1829). — Data  recorded  for 
infinite  dilution  and  25°  are  :  Cs0104  13,260±100, 
RbC104  .13,570±60,  RbC103  11,410±00,  Pb3(P04)2 
7860±1000  g.-cal.  per  mol.  E.  S.  H. 

Heat  of  dissolution  of  anhydrous  aluminium 
chloride.  W.  A.  Roth  and  E.  Borger  (Z.  Elektro- 
chem.,  1938,  44,  540). — The  data  obtained  lead  to  an 
average  val.  79*43  kg. -cal.,  which  is  >  vals.  hitherto 
recorded.  C.  R.  H. 

Heats  and  entropy  changes  accompanying  the 
dissolution  of  ions  in  water.  D.  D.  Eley  and  M.  G. 
Evans  (Trans.  Faraday  Soc.,  1938, 34, 1093 — 1112). — 
Mathematical.  The  entropy  change  accompanying 
the  dissolution  of  a  gaseous  ion  in  H20  is  discussed. 
A  qual.  connexion  exists  between  the  entropy  and  the 
heat  of  hydration.  W.  R.  A. 

Entropies  of  aqueous  ions.  W.  M.  Latimer, 
K.  S.  Pitzer,  and  W.  V.  Smith  (J.  Amer.  Chem.  Soc., 
1938,  60,  1829 — 1831). — Vais.  calc,  from  published 
data  have  been  revised  and  extended  to  include  11 
additional  ions.  E.  S.  H. 

Heat  of  auto  diffusion.  J.  A.  M.  van  Liempt 
(Rec.  trav.  chim.,  1938,  57,  891— 892).— Cichocki’s 
formula  (A.,  1938,  I,  340)  and  the  author’s  (A.,  1935, 
1310)  are  interconvertible.  F.  L.  U. 

Thermochemical  and  X-ray  investigation  of 
the  Hedvall  effect.  R.  Fricke,  W.  Durr,  and 
E.  Gwinner  (Naturwiss.,  1938,  26,  500).— The 


Hedvall  effect,  t.e.,  the  passage  of  solid  substances 
through  an  activated  state  in  the  course  of  allotropic 
transformations  and  reactions,  has  been  investigated 
by  thermochemical  and  X-ray  methods  in  the  case  of 
Zn0-Fe203  mixtures.  An  active  ZnO  was  mixed  with 
various  samples  of  Fe(0H)3  and  Fe203  in  the  ratio 
ZnO  :  Fe203,  heated  for  1  hr.  at  various  high  temp., 
and  suddenly  cooled.  The  heats  of  dissolution,  and 
the  width,  position,  and  intensity  of  lines  in  the  X- 
ray  spectra  of  the  products,  wero  compared.  At  the 
lower  temp,  there  was  an  increase  in  heat  of  dis¬ 
solution  owing  to  dehydration  of  Fe(0H)3  and  its 
conversion  into  the  active  form.  On  further  heating 
the  heat  of  dissolution  decreased  owing  to  more  per¬ 
fect  formation  of  the  crystal  lattice.  Shortly  before 
the  X-ray  diagrams  indicated  spinel  formation  the 
decrease  in  heat  of  dissolution  with  rising  temp,  was 
<  normal  and  when  spinel  formation  was  well  ad¬ 
vanced  it  decreased  rapidly  again.  This  is  due  to  the 
strongly  deformed  lattice  of  the  spinel  when  first 
formed,  and  this  is  held  to  be  the  reason  for  the 
existence  of  the  Hedvall  effect.  A.  J.  M. 

Thermometric  study  of  the  neutralisation  of 
weak  acids  and  bases.  P.  Mondain-Monval  and 
R.  Paris  (Compt.  rend.,  1938,  207,  338 — 339). — 
End-points  are  indicated  by  a  max.  on  the  curve 
obtained  by  plotting  rise  of  temp,  against  the  vol.  of 
the  added  solutions;  these  are  sharply  defined  even 
with  weak  acids  and  bases.  Typical  curves  for  the 
titration  of  H3B03  and  H3As03  with  NaOH,  and  of 
aq.  NH3  with  AcO'H,  are  given.  A.  J.  E.  W. 

Electrical  conductivity  of  fused  mixtures  of 
sodium,  potassium,  and  magnesium  chlorides. 
K.  P.  Bataschov  (Metallurg,  1935,  10,  No.  7,  100 — - 
113). — Binary  and  ternary  svstems  have  been  studied 
at  650—1000°.  "  Ch.  Abs.  (e) 

Concentration-conductivity  relationship  of 
multivalent  electrolytes  in  aqueous  solution .  J.  P. 
van  her  Ham  men  (Rec.  trav.  chim.,  1938,  67,  851 — 
862). — From  the  theories  of  Onsager  and  Bjerrum  a 
formula  expressing  the  influence  of  ionic  association 
on  the  conductivity  of  multivalent  electrolytes  is 
derived.  The  conductivity  of  aq.  [Co  cn3][Fe(CN)6] 
over  the  concn.  range  0/5 — 3  X  ICHm  is  in  agreement 
with  the  theory.  Measurements  of  light  absorption 
by  the  solutions  indicate  no  appreciable  mutual  de¬ 
formation  of  the  ions.  The  small  ionisation  const. 
(0-643 — 0*406)  is  therefore  accounted  for  by  powerful 
Coulomb  forces  between  the  highly  charged  ions. 

F.  L.  U. 

Thermodynamic  dissociation  constant  of  a-, 
benzenesulphonylpropionic  acid.  I.  Hedlund 
(Arkiv  Kemi,  Min.,  Geol.,  1938,  12,  A,  No.  41,  1—5). 
— The  equiv,  conductivity  of  the  hypothetical, 
completely  dissociated  acid  was  determined  from 
measured  vals.  for  the  K  salt  and  vats,  for  HC1  and 
KCl.  The  relation  between  conductivity  and  concn. 
was  then  found  by  multiplying  by  the  concn.  and 
hence  from  the  observed  conductivities  the  concn. 
of  the  dissociated  acid  was  deduced.  This  led  first 
to  the  “  concn.  const.”  and  then  by  the  Debye- 
Hiickel  theory  to  the  thermodynamic  const.,  Jc#. 
k0  =  2-79  x  KH.  T.  H.  G. 
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Behaviour  of  substances  in  solution.  K. 
Wickert  (Naturwiss.,  193S,  26,  500 — 501). — Solutions 
of  HC1  gas  in  liquids  which  are  not  proton  acceptors 
(e,g.}  Et20,  C6H6,  S02)  conduct  only  when  a  definite 
quantity  of  a  proton  acceptor  (e.gr.,  EtOH)  has  been 
added.  The  effect  of  addition  of  EtOH  on  the  con¬ 
ductivity  of  a  solution  of  HC1  in  CgH6  has  been 
investigated.  Three  solution  states  are  differentiated  : 

(1)  the  solution  is  conducting,  and  the  solute  enters 
into  ionic  reactions;  this  occurs  when  there  is  a 
definite  min.  no.  (ft)  of  EtOH  mols.  to  each  HC1  mol. 
n  can  be  determined  by  conductivity  measurements. 

(2)  The  solution  does  not  conduct,  but  the  solute 
can  still  enter  into  ionic  reactions ;  the  HC1  mols.  are 
in  an  excited  state.  This  occurs  when  the  no.  of 
EtOH  mols.  to  each  HC1  mol.  is  <ft.  (3)  The  solution 
does  not  conduct  and  the  solute  does  not  enter  into 
ionic  reactions;  this  is  the  case  when  there  are  no 
EtOH  mols.  present.  The  following  cells  give  po¬ 
tentials  onlv  if  EtOH  is  present  :  Hg|HgCl(C6H6,HCl) 
|H  (-0  07  v.),  Hg|HgCl(Et20,HCl)|H  (-0  05  v.). 

A.  J.  M. 

Cd|Cd’*  potential  in  very  dilute  solution.  F. 

Muller  and  W.  Durichen  (Z.  physikal.  Chem., 
1938,  182,  233— 242). — Using  Cd  electrodes  produced 
by  distillation  of  the  metal  in  a  high  vac.,  it  has  been 
shown  that  the  potential  of  a  Cd|Cd’“  electrode  changes 
with  [Cd'*]  to  a  concn.  that  at  which  McAulay  and 
Spooner  observed  a  min.  val.  (A.,  1933,  28).  During 
the  first  hr.  the  potential  drifts  towards  less  negative 
vals.,  but  the  change  is  then  reversed  and  after  about 
20  hr.  the  full  potential  corresponding  with  the  theo¬ 
retical  val.  is  attained.  The  changes  occurring 
with  time  are  probably  due  to  attainment  of  ad¬ 
sorption  and  distribution  equilibria.  With  electrodes 
not  prepared  in  a  high  vac.  the  variations  of  potential 
with  time  are  reversed.  During  the  first  hr.  it  passes 
towards  more  negative  vals.,  and  then  a  reverse 
change  occurs,  the  final  val.  attained  being  approx, 
that  observed  by  McAulay  and  Spooner.  These 
changes  are  attributed  to  desorption  of  02  from 
the  metal  and  to  formation  of  Cd(0H)o,  respectivelv. 

J.  W.  S/ 

Potential  of  the  antimony  electrode .  H .  Y ogels 
(Congr.  Chim.  ind,  Bruxelles,  1935,  15,  II,  1068 — 
1073;  Chem.  Zentr.,  1936,  ii,  2105). — The  ESh-pn 
curve  is  discontinuous,  consisting  of  three  successive 
parallel  straight  lines  corresponding  with  successive 

oxidation  of  Sb  to  SbO*,  Sb*’*,  and  Sb . .  Decomp. 

potential  measurements  confirm  that  oxidation  to 
SbO*  may  be  the  primary  stage  of  the  process. 

A.  J.  E.  W. 

Electrode  potential  of  iron  and  platinum  in 
nitric,  hydrochloric,  and  sulphuric  acids.  Y. 
Yamamoto  (Bull.  Inst.  Phys,  Chem.  Res.  Japan,  1938, 
17,  517 — 539). — The  single  electrode  potentials,  e,  of 
Fe  and  of  Pt  in  HN03,  HC1,  and  H2S04  have  been 
measured  relative  to  a  standard  calomel  electrode. 
The  relation  between  e  and  acid  has  been  investigated. 
No  exact  relation  exists  between  e  and  the  rate  of 
corrosion  of  Fe.  W.  R.  A. 

'  r  •  V  * 

Normal  Volta  potential,  F0,  of  electrochemical 
two-phase  systems.  Temporal  changes  in  sur¬ 
face  structure  in  highly  concentrated  electro¬ 


lyte  solutions.  0.  Klein  and  E.  Lange  (Z.  Elek- 
trochem.,  1938,  44,  562 — 568). — Vals.  of  F0  have 
been  calc,  from  the  data  for  electron  work  func¬ 
tions  (cf.  following  abstract).  Three  of  the  systems 
examined  afford  data  in  agreement  with  calculation. 
For  cone,  solutions  the  surface  potential  decreases 
with  time.  The  data  are  discussed.  C.  R.  H. 

Electron  work  functions  of  metals.  0.  Klein 
and  E.  Lange  (Z.  Elektrochem.,  1938,  44,  542 — 
562). — Theoretical.  Present  knowledge  and  theories 
are  reviewed  and  discussed.  Volta  potentials,  deter¬ 
mined  for  45  metals  against  Hg,  lead  to  a  val.  4*52  v. 
for  the  wrork  function  of  Hg.  The  formation  of  an 
oxide  film  increases  the  potential,  and  the  removal 
of  this  film  by  rubbing  leaves  the  metal  surface  in  an 
unstable  condition.  Further  potential  changes  take 
place  as  the  metal  surface  changes  to  a  polycryst. 
state.  Comparison  is  made  between  the  w^ork  func¬ 
tion  of  ions  and  the  corresponding  ionisation  potential. 

C.  R.  H. 

Influence  of  oxygen  on  the  potential  of  local 
cathodes.  M.  Straumanis  [with  A.  Lugge  and 
E.  Ence]  (Korros.  u.  Metallschutz,  1936,  12,  148 — 
154  ;  Chem.  Zentr.,  1936,  ii,  2220). — In  the  absence 
of  02,  the  local  cells  formed  with  Pt,  Ni,  and  Fe 
cathodes  are  characterised  by  a  low  e.m.f. ;  the  e.m.f. 
and  the  rate  of  corrosion  increase  as  soon  as  0o  is 
admitted.  The  effect  is  attributed  to  change  in  the 
cathode  potential  owing  to  reduction  of  the  [H‘]  at 
its  surface  by  catalysed  combination  with  02.  The 
same  effect  probably  occurs  with  cathodes  of  Pb,  Sb, 
Bi,  and  other  metals.  A.  J.  E.  W. 

Polarographic  studies  with  the  dropping 
mercury  electrode.  VII.  Temperature  coeffi¬ 
cient  of  the  diffusion  currents.  D.  Ilkovic  (Coll. 
Czech.  Chem.  Comm.,  1938,  10,  249 — 252). — The 
temp,  coeff.  of  such  currents  has  been  deduced 
theoretically  and  evaluated  for  H’,  Li*,  Na\  and 
Zn”.  The  val.  for  most  ions  should  be  about  1*63% 
per  1°.  K.  W.  P. 

Effects  of  solvents  on  polarographic  wave 
heights.  E.  S.  Peracchio  and  V.  W.  Meloche 
(J.  Amer.  Chem.  Soc.,  1938,  60,  1770— 1775).— The 
wrave  heights  exhibited  in  aq.  solutions  are  lowered 
by  adding  MeOH,  EtOH,  or  PrOH.  Differences  in 
the  vrave  heights  for  equiv.  concns.  of  alkali  chlorides 
are  lessened  bv  addition  of  the  alcohols  and  eliminated 
by  addition  of  dioxan.  (CH2OH)2,  trimethylene 
glycol,  and  glycerol  also  lower  the  wrave  heights  in 
aq.  alkali  chlorides,  but  writh  the  more  viscous  solu¬ 
tions  the  curves  obtained  are  poorly  defined.  Equiv. 
concns.  of  CdCl2,  BiCl3,  and  PbCl2  do  not  give  equal 
wave  heights.  E.  S.  H. 

Polarisation  in  the  discharge  of  ammonium 
ions  and  their  alkylated  derivatives  at  a  mercury 
cathode.  M.  Loschkarev  and  0.  Essin  (J.  Gen. 
Chem.  Russ.,  1938,  8,  510—518). — The  cathode 
potential  in  the  electrolysis  of  aq.  NH4C1,  NH3MeCl, 
or  NH2Me2Cl  (dropping  Hg  cathode)  is  expressed  by 
K  —  (ET  log  i)!F  Ri ,  wdiere  K  is  const.,  and  i  is 
the  c.d.  *  -  R.  T. 

Optical  investigation  of  the  passivity  of  iron  in 
nitric  and  chromic  acids.  C.  W.  Borgmann  (J. 
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Elisha  Mitchell  Sci.  Soc.,  1935,  51,  248). — Passivity 
in  HN03  is  due  to  formation  of  an  impermeable  film 
of  Fe203  the  thickness  of  which  is  25 — 35  a.  on 
polished  Fe,  10  A.  on  stainless  steel,  and  80 — 100  a. 
on  ordinary  steel.  In  H2Cr04  it  is  due  to  a  film  of 
partly  hydrated  oxide.  Ch.  Abs.  (e) 

Theory  of  passivity.  XXXII.  Anodic  passiv¬ 
ity  of  magnesium  in  alkaline  solutions.  W.  J. 
Muller  and  E.  Nachtigall  (Korros.  u.  Metallschutz, 
1938,  14,  198 — -205). — The  anodic  behaviour  of  Mg 
in  N-NaOH  has  been  studied,  and  the  observation  of 
Baworevsky  (J.  Elektrochem.,  1905,  465)  that  there 
are  two  different  passive  conditions  is  confirmed. 
Below  6  v.  the  passive  Mg  has  relatively  good  con¬ 
ductivity,  considerable  gas  is  evolved,  and  little  Mg 
goes  into  solution.  Above  6  v.  the  conductivity  is 
low,  the  metal  is  practically  insol.,  and  very  little 
gas  is  evolved.  In  each  case  there  is  a  considerable 
and  rapid  fall  in  c.d.  when  the  potential  is  first 
applied  to  the  Mg  anode,  and  this  is  more  slowly 
followed  by  a  large  or  small  increase.  The  gas 
evolved  is  mainly  02,  with  a  few  %  of  H2.  The 
attainment  of  good  conductivity  at  low  voltages  is 
tentatively  explained  by  assuming  a  change  in  the 
structure  of  the  MgO  film,  and  the  slight  increase  in 
conductivity  at  high  voltages  by  a  widening  of  the 
pores.  The  freshly  abraded  Mg  has  an  air- formed 
film  1(H  cm.  thick,  containing  pores  amounting  to 
1<H%  of  its  area.  C.  E.  H. 

Mechanism  of  electrolytic  processes.  V.  Ad¬ 
sorption  and  desorption  of  hydrogen  at  platinum 
electrodes.  J.  D.  Pearson  .and  J.  A.  Y.  Butler 
(Trans.  Faraday  Soc.,  1938,  34, 1163 — 1 170). — Changes 
of  potential  of  Pt  electrodes  in  aq.  H2S04,  NaOH, 
and  HC1  on  anodic  and  cathodic  polarisation  have 
been  investigated  at  high  c.d.,  using  a  cathode-ray 
oscillograph.  At  active  electrodes  an  adsorbed  film  of 
at.  H  is  formed  before  liberation  of  H2  at  the  cathode, 
and  is  removed  by  anodic  treatment  at  potentials  more 
positive  than  the  reversible  H  potential.  E.  S.  H. 

Electrochemical  processes  and  their  value  for 
the  absolute  definition  of  metal  surfaces.  0. 
Erbacher  (Chem.-Ztg.,  1938,  62,  601 — 604), — A 
general  review  (cf.  A.,  1937,  I,  84,  625;  1938,  I,  510). 

W.  R.  A. 

Semiquinone  radicals  in  the  indamine  and 
indophenol  groups.  G.  Schwarzenbach  and  L. 
Michaklis  (J.  Amer.  Chem.  Soc.,  1938,  60,  1667 — 
1678). — Potentiometric  titration  of  Bindschedler’s 
green  and  of  phenol-blue  with  reduced  rosinduline 
GG  or  TiCl3,  and  of  the  reduced  dyes  with  Br-H20 
or  K3Fe(CN)6,  furnishes  curves  the  slopes  of  which 
indicate  the  intermediate  formation  of  semiquinone 
radicals.  Ionisation  consts.  for  the  reduced,  oxidised, 
and  half-oxidised  forms  have  been  determined  and 
checked  by  spectrophotometric  measurements.  Elec¬ 
tronic  formulae  are  given  for  the  possible  states  of 
ionisation  of  the  three  forms  of  the  above  dyes  and 
of  phenol-indophenol.  F.  L.  U. 

Free  acetyl. — See  A.,  1938,  II,  390. 

Reaction  velocity.  P.  van  Rysselberghe  (Bull. 
Acad.  roy.  Belg.,  1938,  [v],  24,  353 — 356). — 
Mathematical.  N.  M.  B. 


Proof  of  De  Donder’s  fundamental  hypothesis 
when  the  reaction  velocity  is  a  function  of  the 
state  of  the  system.  R.  Defay  (Bull.  Acad, 
roy.  Belg.,  1938,  [v],  24,  347 — 352). — Mathematical. 

N.  M.  B. 

Evaluation  of  specific  reaction  rates  in  chain 
reactions.  G.  K.  Rollefson  (J.  Physical  Chem., 
1938,  42,  773 — 781). — A  review.  Uncertainties  in 
the  evaluation  of  the  efficiencies  of  chain-starting  and 
chain-terminating  reactions  and  the  determination  of 
rate  consts.  for  chain-continuing  reactions  are  dis¬ 
cussed.  J.  W.  S. 

Theory  of  explosive  reactions.  H.  Muraour 
(Trans.  Faraday  Soc.,  1938,  34,  989 — 992). — A 
r6sum6  of  the  theory  (A.,  1932,  233)  is  given  and  the 
conclusions  reached  from  it  as  to  the  action  of  a  vac. 
on  the  propagation  of  explosive  reactions  are  sup¬ 
ported  by  experimental  data.  W.  R.  A. 

Energy  and  entropy  of  activation  of  the  re¬ 
action  between  nitric  oxide  and  chlorine.  I. 

Welinsky  and  H.  A.  Taylor  (J.  Chem.  Physics, 
1938,  6,  466 — 472). — The  concept  of  entropy  of 
activation,  S,  and  methods  for  its  calculation  are 
discussed.  Details  are  given  for  the  experimental 
determination  of  the  energy  of  activation,  E ,  of  the 
formation  of  NOC1  from  NO  and  Cl2;  E  increases 
with  temp,  and  from  it  S  may  be  evaluated.  Previous 
work  is  criticised.  W.  R.  A. 

Reaction  of  oxygen  atoms  with  methane. — See 
A.,  1938,  n,  387. 

Kinetics  of  pyrolysis  of  isobutyl  iodide.  J.  L. 
Jones  (J.  Amer.  Chem.  Soc.,  1938,  60,  1877 — 1882). 
— The  rate  at  550 — 600°  K.  is  given  by  —  d[Bu^I]/d£  = 
I'[Bu^I][I2]i.  A  mechanism  consistent  with  the  ex¬ 
perimental  data  is  proposed.  E.  S.  H. 

Explosiveness  of  mixtures  of  methyl  chloride, 
methyl  bromide,  and  air.  C.  Randaccio  and  T. 
Giavarrini  (Annali  Chim.  Appl.,  1938,  28,  254 — 258). 
— The  most  explosive  mixture  of  MeCl  and  air  (viz., 
MeCl  11*5,  air  82*2  vol.-%)  is  rendered  safe  (to  electric 
sparking  of  a  described  type)  bv  addition  of  1-3 
voL-%  of  MeBr.  F.  0.  H. 

Detection  of  radicals  in  the  chemical  decom¬ 
position  of  alkyl  iodides. — See  A.,  1938,  II,  387. 

Electrical  ignition  of  mixtures  of  ether  vapour, 
air,  and  oxygen.  W.  M.  Thornton  (J.  Inst. 
Elect.  Eng.,  1938,  83,  145 — 155).— The  conditions  of 
ignition  of  various  Et20-air  and  Et20~02  mixtures 
by  coil,  circuit  break,  and  single  jump  sparks,  and  by 
hot  and  fused  wires  have  been  investigated.  Mixtures 
containing  3 — 80%  of  Et20  in  02  can  be  ignited  by 
hot  wires,  but  the  limits  of  composition  for  ignition 
by  sparks  are  narrower.  “  Fizzling  ”  sparks  between 
tufts  of  fine  wire,  such  as  are  produced  at  breaks  in 
flex  lines,  readily  cause  ignition,  especially  when  a.c. 
is  used.  Electrical  circuits  in  operating  theatres 
should  be  loaded  with  such  resistance  that  the  possible 
current  passing  is  >  a  certain  val.  J.  W.  S. 

Risk  of  explosion  due  to  electrification  in 
operating  theatres  of  hospitals.— Bee  A.,  1938, 
III,  840. 
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Salt  effect  in  the  paramagnetic  conversion  of 
para-hydrogen.  M.  Calvin  (J.  Amer.  Chem. 
Soc.,  1938,  60,  2003). — The  rate  consts.  for  the  con¬ 
version  by  solutions  of  diamagnetic  salts  are  inde¬ 
pendent  of  the  concn.  of  the  salt  if  the  change  in 
solubility  of  H2  is  allowed  for.  E.  S.  H. 

Polymerisation  and  condensation  of  formal¬ 
dehyde  in  heavy  water. — See  A.,  1938,  II,  392. 

Hydrolysis  of  methyl  iodide.  R.  A.  Ogg, 
jun.  (J.  Amer.  Chem.  Soc.,  1938,  60,  2000 — 2001). — 
The  reaction  in  50  vol.-%  MeOH-H20  is  of  the  first 
order  with  respect  to  Mel,  but  is  complicated  in  the 
later  stages  by  formation  of  a  considerable  amount  of 
I  in  accordance  with  Mel  +  H30*  +  1“  ->  CH4  + 
21  +  H20.  The  rate  coeffs.  at  55°  and  100°  have 
been  calc,  and  compared  with  those  for  the  reaction 
in  HsO.  E.  S,  H. 

Kinetics  of  hydrolysis  of  ethyl  orthoformate 
in  deuterium  oxide-water  mixtures.  F.  Brescia 
and  V.  K.  La  Mer  (J.  Amer.  Chem.  Soc.,  1938,  60, 
1962 — 1967). — The  rate  has  been  studied  in  0 — 100% 
H20-D20  in  presence  of  NaOAc-AcOH  buffers  at  25° 
by  a  dilatometric  method.  The  sp.  catalytic  const, 
for  D30+  is  2* 35  times  that  for  H30+.  The  greater 
val.  for  D30+  is  explained  as  a  shift  in  the  equilibrium 
S  +  H+  6H+  (where  S  —  substrate)  in  favour  of 
the  D+  complex.  E.  S.  H. 

Kinetic  study  of  acidolysis  phenomena.  H. 

Gault  and  A.  Chablay  (Compt.  rend.,  1938,  207, 
293—295;  cf.  A.,  1937,  II,  4).— The  reversible 
reactions  between  Me  pahnitate  and  the  acids  R-C02H 
(R  =  Me,  Et,  Pra,  Bua,  or  n-C5Hn)  have  been  studied. 
The  mass-action  law  is  obeyed,  K  at  175°  being  —1 
in  each  case ;  Ii  is  probably  independent  of  temp. 

A.  J.  E.  W. 

Fission  of  esters  of  phosphoric  acid. — See  A., 
1938,11,  399. 

Kinetics  of  decarboxylation  of  certain  organic 
acids.  R.  A.  Fairclough  (J.C.S.,  1938,  11S6 — 
1190). — The  decarboxylation  of  aq.  solutions  of  the 
Na  salts  of  CC13'C02H;  CBr3-C02H,  CPh;C-C02H,  and 
CH2(C02H)2,  measured  over  a  range  of  temp.,  is  in 
each  case  kinetically  of  the  first  order.  Qual.  ob¬ 
servations  are  recorded  on  the  behaviour  of  p-nitro- 
and  2  :  4-dinitro-phenvlacetic,  dibromogallic  acid,  and 
CI3*C02H.  A  mechanism  is  proposed  for  the  mono¬ 
basic  acids  in  which  the  rate-determining  step  is  the 
rupture  of  the  C-C  bond.  This  yields  a  simple 
explanation  of  the  correlation  between  E  and  log  PZ 
which  is  observed  for  these  acids.  It  is  probable 
that  a  different  mechanism  is  operative  for  the 
dibasic  acids.  H.  J.  E. 

Benzilic  acid  rearrangement. — See  A.,  1938, 
II,  408. 

Velocity  of  the  hydrogen  atom  exchange  of 
acetone  in  dilute  aqueous  sodium  hydroxide . 
W.  D.  Walters  and  K.  F.  Bonhoeffer  (Z.  physikal. 
Chem.,  1938,  182,  265 — 274). — The  velocity  of  intro¬ 
duction  of  D  into  COMe,  in  aq.  NaOH  oc  the  [OH'] 
and  increases  rapidly  with  increasing  [D20],  The 
velocity  of  the  reaction  in  pure  D20  is  deduced.  The 


exchange  is  attributed  to  the  equilibrium  COMe2 + 
OH'  ^  COMe-CHo'  +  H20,  and  the  results  are  com¬ 
pared  with  those  for  the  action  of  I  on  COMe2  in 
alkaline  solution  (A.,  1928,  1101).  J.  W.  S. 

Thermal  rearrangement  of  AT-chloroacet- 
anilide  in  aqueous  solution. — See  A.,  1938,  II, 
404. 

Kinetic  reinvestigation  of  isomerisation  of 
camphene  hydrochloride. — See  A.,  1938,  II,  371. 

Nuclear  formation  in  the  thermal  decomposi¬ 
tion  of  solids.  W.  E.  Garner  (Trans.  Faraday 
Soc.,  1938,  34,  940 — 946). — Decomp,  of  solids  is 
associated  with  the  formation  of  nuclei  at  places 
where  the  lattice  structure  has  been  disorganised  by 
impurities  or  mechanical  damage.  The  shape  of  the 
nuclei  is  determined  by  the  rate  of  growth  in  different 
directions,  in  turn  depending  on  the  structure  of  the 
crystal,  of  its  product,  and  of  the  interface.  The 
growth  of  the  no.  of  crystals  does  not  follow  any 
simple  law,  there  being  definite  evidence  that  there  is 
a  variable  activation  energy  of  nuclear  formation. 
Unscratched  crystals  show  a  period  of  induction  (0 
before  the  nuclei  become  visible.  During  t  very 
small  nuclei  are  probably  growing  at  a  rate  <  the 
linear  rate  found  to  hold  for  large  nuclei,  t  can  be 
accounted  for  by  two  alternative  explanations  which 
can  be  expressed  by  the  same  mathematical  formul¬ 
ation.  Experimental  evidence  is  advanced  in  support 
of  the  view  that  in  certain  cases  of  exothermic  solid 
decomp,  nuclei  grow  according  to  a  chain  mechanism, 
and  must,  therefore,  in  the  early  stages  of  their 
growth,  possess  a  diffuse  structure.  W.  R.  A. 

Absolute  rates  of  heterogeneous  reactions. 
I.  General  theory  of  adsorption.  G.  E.  Kimball 
(J.  Chem.  Physics,  1938,  6,  447 — 453). — The  statistical 
theory  of  reaction  rates,  developed  for  homogeneous 
reactions  by  Ej’ring  (A.,  1935,  5S6,  1205),  is  extended 
to  heterogeneous  reactions.  The  derived  expressions 
for  the  rates  of  adsorption  and  desorption  have  the 
same  forms  as  the  rates  of  homogeneous  reactions, 
provided  that  for  the  activated  state  a  “  super- 
partition  ”  function,  formed  by  the  addition  of  the 
partition  functions  for  all  the  active  spots,  is  used. 
The  application  of  the  pseudo-thermodynamical  form 
of  the  rate  const,  to  various  mechanisms  of  adsorption 
is  discussed.  W.  R.  A. 

Detonation  or  explosion  arising  out  of  thermal 
decomposition.  W.  E.  Garner  (Trans.  Faraday 
Soc.,  1938,  34,  9S5 — 989). — The  hypothesis  that  the 
detonation  arising  out  of  the  thermal  decomp,  of 
explosives  is  due  to  simultaneous  decomp,  of  a  small 
no.  of  neighbouring  mols.  in  the  solid  is  examined 
critically  by  reference  to  available  data.  W.  R.  A. 

Decomposition  of  nitrogen  iodide.  F.  R. 
Meldrum  (Trans.  Faraday  Soc.,  1938,  34,  947 — 950). 
— When  NI3,NH3  is  dried  over  P205  at  2  X  HP3  cm. 
the  thermal  decomp,  proceeds  slowly,  then  accelerates, 
and  finally  stops ;  further  pumping  re-starts  the 
decomp.  The  suggested  explanation  for  these  data 
was  that  I2  was  the  retarding  agent  (cf.  A.,  1936,  439). 
I2  vapour  at  various  pressures  has  been  added  to  .the 
reaction  vessel  but  no  retardation  is  exhibited. 
Analyses  of  the  decomp,  products  ‘  show  that 
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N2  :  NH3  :  I2  =  1  :  2  :  3  and  thus,  at  low  pressures, 
the  reaction  which  occurs  is  2NH3,NI3  =  N2  + 
2NH3  -f-  3I2.  The  mechanism  involves  initial  removal 
of  NH3,  leaving  NI3  which  then  decomposes.  The 
retarding  agent  is  NH3  which  is  adsorbed  on  the 
surface,  probably  with  formation  of  compounds  con¬ 
taining  1,  2,  3,  and  12  mols.  of  NH3.  On  the  other 
hand,  nuclei  of  NI3  may  be  present  on  the  crystal 
surface  and  be  “active  ,J  in  the  decomp,  when  NH3 
is  absent ;  in  presence  of  NH3  their  no.  is  so  reduced 
that  the  reaction  is  slowed  down  or  stopped.  The 
decomp,  is  a  chain  reaction  with  chains  (of  infinite 
length)  which  are  broken  by  NH3.  H20  vapour  also 
retards  the  decomp,  and  probably  acts  as  a  chain 
breaker.  The  adsorbed  layer  of  NH3  is  very  stable 
at  <0°  and  the  reaction  can  be  started  only  with 
.difficulty'  when  such  a  layer  exists.  W.  R.  A. 

Autoxidation  of  n-hexadecane.  G.  Arditti 
(Compt.  rend.,  1938,  207,  155 — 157). — The  autoxid¬ 
ation  of  w-CjgH^  in  a  heterogeneous  system  shows  an 
induction  period  (A.,  1935,  1208).  The  influence  of 
temp,  on  the  reaction  velocity  has  been  studied.  For 
any  temp,  a  period  of  const,  reaction  velocity  (7)  is 
found  beyond  this  period  of  induction,  and  log  V  for 
different  temp,  is  a  linear  function  of  temp.  Reaction 
velocities  and  energies  of  activation  show  that,  of  all 
the  reactions  which  can  take  place  in  the  autoxidation, 
that  of  min.  speed  is  the  same  at  all  temp,  studied 
(100—152°).  W.  R.  A. 

Part  played  by  surface  oxides  in  the  oxidation 
of  carbon.  R.  F.  Strtckland-Constable  (Trans. 
Faraday  Soc.,  1938,  34,  1074 — 1080). — The  structure 
of  C,  as  elucidated  by  X-ray  analysis,  indicates  the 
presence  of  very  strong  free  valencies  at  the  edge  of 
the  crystal  which  should  be  capable  of  forming  very 
stable  compounds.  The  high  m.p.  of  C  supports  this 
view.  All  properties  of  the  surface  oxide  complex  (I) 
can  then  be  explained  by  assuming  it  to  consist  of  a 
no.  of  distinct  covalent  compounds.  The  decomp,  of 
(I)  over  a  wide  temp,  range  is  accounted  for  by  the 
different  thermal  stability  limits  of  these  compounds. 
The  kinetics  of  the  oxidation  of  C  at  moderate  temp, 
is  explained  by  assuming  the  formation  of  a  distinct 
intermediate  compound,  which  is  less  stable  than  (I) 
and  thus  more  reactive  towards  a  further  mol.  of 
oxidising  gas  coming  from  the  gas  phase,  giving  C02 
in  a  first-order  reaction.  The  interaction  between 
N20  and  CO  in  the  presence  of  C  is  explained  as  a 
first-order  reaction  between  CO  and  the  intermediate. 

W.  R.  A. 

Mechanism  of  reactions  of  the  type  :  solid  = 
solid  +  gas.  J.  Zawadzki  and  S.  Bretsznajder 
(Trans.  Faraday  Soc.,  1938,  34,  951 — 959). — In  the 
thermal  decomp,  of  coarsely -ground  caleite,  in  the 
dissociation  of  CdC03,  and  in  the  formation  of  CdC03 
from  CdO  and  C02  spurious  equilibria  are  established 
in  which  a  variation  in  pressure  ensues  for  the  least 
change  in  temp.  The  velocity  of  the  reactions 
diminishes  almost  to  zero  at  a  certain  distance  from 
equilibrium.  These  spurious  equilibria  are  caused 
by  sorption  and  slow  rates  of  crystallisation.  The 
equilibria  relating  to  the  dissociation  and  formation 
of  CaC03,  CdC03,  and  ZnC03  are  discussed. 

W.  R.  A. 


Surface  state  and  oxi disability  of  cobalt. 

(Mme.)  G.  Chauvenet  (Compt.  rend.,  1938,  207, 
360 — 362). — The  rate  of  absorption  of  02  by  Co  at 
1200 — 1350°  K.  decreases  on  keeping  at  room  temp, 
for  2 — -12  months,  the  activation  energy  of  the 
absorption  remaining  const.  With  fresh  surfaces  the 
wt.  of  02  absorbed  is  not  oc  ft  (cf.  A.,  1937,  I,  571), 
owing  to  the  rates  of  reaction  (tv)  and  of  diffusion 
through  the  surface  layer  (t\i)  being  of  the  same  order 
of  magnitude.  On  keeping  vd  is  decreased  by  pro¬ 
gressive  formation  of  a  protective  film.  Expressions 
giving  %\  and  are  derived.  A,  J.  E.  W. 

Influence  of  the  radius  of  curvature  on  the 
velocity  of  oxidation  of  cobalt.  (Mme.)  G. 
Chatjvenet  (Compt.  rend.,  1938,  207,  398 — 400). — 
Expressions  for  the  rate  of  oxidation  of  wire  and 
spherules,  confirmed  previously  for  Ni  (cf.  A.,  1935, 
1466;  1936,  434),  also  apply  to  the  oxidation  of  Co 
at  850— 1100°.  A.  J.  E.  W. 

Effect  of  annealing  temperature  on  corrosion 
of  magnesium  alloys. — See  B.,  1938,  1055. 

Rate  of  dissolution  of  wollastonite  in  sodium 
silicates  in  relation  to  temperature.  O.  K. 

Botvinkcn  and  A.  A.  Gurevitsch  (Monograph  on 
Phys.  and  Phvs.  Chem,  of  Glass,  Moscow,  1933,  34). — 
The  times  of  dissolution  (in  min.)  of  3-g.  samples  of 
wollastonite  ground  in  an  agate  mortar  in  20  g.  of 
the  Na2Su05  +  0-7SiO2  eutectic  were  at  1035°,  1440; 
1125°,  600;  1162°,  300;  1210°,  120;  1240°,  60; 
1260°,  30  min.  Ch.  Abs.  (e) 

Effects  of  argon  and  helium  on  explosions 
of  carbon  monoxide  and  oxygen.  E.  F.  Fiock 
and  C.  H.  Roeder  (Nat.  Advisory  Comm.  Aero¬ 
nautics,  1936,  Rept.  No.  553,  1 — 10;  cf.  A.,  1937,  I, 
86). — Addition  of  A  or  He,  except  possibly  in  the 
case  of  small  additions  of  the  latter  gas,  reduces  both 
the  flame  speed  and  the  expansion  ratio  for  mixtures 
of  CO,  02,  and  H20.  The  effect  is  independent  of 
the  ratio  of  CO  to  02v  Ch.  Abs.  (e) 

Polymerisation  of  isobutene.  E.  W.  R.  Steacie 
and  G.  Shane  (Cand.  J.  Res.,  1938, 16,  B,  210 — 212). 

- — Polymerisation  of  mixed  isobutenes  at  400 — 468°/ 
600  mm.  is  markedly  auto  catalytic.  02  is  also  a 
catalyst.  The  initial  reaction  rate  indicates  a  second- 
order  reaction  with  an  activation  energy  43 *4  ±4  kg.- 
cal.  and  a  collision  efficiency  4  X  1CH  (i.e.,  normal 
for  this  tvpe  of  reaction;  cf.  Bawn,  A.,  1936,  296). 

~  R.  S.  C. 

Catalytic  effects  in  the  bromination  of  toluene. 
—See  A.,  1938,  II,  401. 

Temperature  coefficients  of  the  base-catalysed 
decomposition  of  nitramide  in  deuterium  oxide. 

S.  Liotta  and  V.  K.  La  Mer  (J.  Amer.  Chem.  Soc., 
1938,  60,  1967— 1974).— The  velocity  of  anion 

catalysis  decreases  approx.  2 -3-fold  at  15°  and  2-0-fold 
at  25°  for  OAc',  OBz',  and  salicylate  ions  on  passing 
from  H20  to  91-5%  D20.  The  Bronsted  equation 
G  —  kKAa  relating  velocity  and  dissociation  eonsts. 
holds  accurately  in  D20 ;  a  is  not  affected  by  temp, 
or  isotopic  substitution.  The  difference  in  the  free 
energy  of  activation  between  H  and  D  forms  is 
practically  const,  for  the  anion  catalysts  at  25°,  hut 
the  corresponding  entropy  and  energy  differences  do 
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not  remain  const.  For  a  given  solvent  the  entropy 
factor  mainly  determines  the  rate  for  a  series  of 
anions,  whilst  for  the  same  anion  catalyst  the  energy 
of  activation  is  the  more  important  factor  in  D 
substitution.  The  influence  of  temp,  and  D  sub¬ 
stitution  suggests  that  the  spontaneous  H20  reaction 
has  a  mechanism  different  from  the  anion- catalvsed 

4-» 

process.  E.  S.  H. 

Kinetics  of  co-ordination  reactions  in  the 
cobaltammine  series.  II.  Effects  of  nitrate 
and  sulphate  ions  on  the  rate  of  aquotisation  of 
the  chloropentammine  ion.  F.  J.  Garrick 
(Trans.  Faraday  Soc.,  1938,  34,  1088 — 1093). — The 
rate  of  liberation  of  Cl'  ions  by  H20  from 
[Co(NH3)5Cl]"  is  increased  by  electrolytes  (A.,  1937, 
I,  248).  The  acceleration  is  sp.  for  anions  but 
independent  of  the  cation.  The  influence  of  sulphates 
and  nitrates  and  their  mixtures  on  the  rate  has  been 
investigated  at  25°.  Sulphates  have  a  much  greater 
influence  than  nitrates ;  the  acceleration  by  sulphates 
of  univalent  cations  is  >  that  for  bivalent  cations. 
Relationships  between  rate  and  ionic  strength  are 
given.  W.  R.  A. 

Kinetics  of  the  reaction  between  formates 
and  iodine.  E.  Jozefo’vyicz  (Congr.  int.  Quim. 
pura  apl.,  1934,  9,  II,  268 — 275 ;  Chem.  Zentr.,  1936, 
ii,  3774 — 3775 ;  cf.  A.,  1929,  771). — Reaction  between 
HC02H  (Na,  K,  and  Ca  salts)  at  30°,  40°,  and  50° 
and  I  is  more  complicated  than  that  between  HCOaH 
and  Br  and  is  affected  by  [H’]  and  [I3'],  as  is  shown 
bv  results  obtained  with  onlv  slight  excess  of  KI. 
At  lower  temp,  k  is  const,  (after  an  induction  period) 
but  increases  during  the  reaction  at  higher  temp,  and 
[I],  suggesthig  reaction  between  I3'  and  HC02H. 
Temp,  coeffs.  are  fc^/A,*30  =  3*3 ;  A*50/!*40  =  3*0 ; 

£f>°/£5°  _  3.2  ;  activation  energy  =  23  kg. -cal. 
KNO3,  Na2S04,  and  K2S04  accelerate,  whereas  Li, 
Na,  K,  Ca,  Sr,  and  Ba  bromides,  Na,  Mg,  Ca,  and 
Sr  nitrates,  and  Li,  Na,  and  Mg  sulphates  inhibit, 
reaction.  Br  is  the  most  effective  anion  and  bivalent 
are  more  effective  than  univalent  cations  (cf.  A., 
1926,  474).  K ,  the  dissociation  const,  of  HC02H, 
and  [IJ[I']/[I3#]  are  correlated  but  no  connexion 
between  the  temp,  coeff.  of  k  and  the  salt  effect  was 
found.  A.  H.  C. 

Catalytic  decarboxylation  of  g-keto-acids. — 
See  A.,  1938,  II,  392. 

Dehydrogenating  autoxidation  and  biological 
oxidation.  I.  A.  Szext-Gyorgyi.  II.  Iron  and 
copper  complexes.  I,  Baxga.  III.  Oxidation- 
reduction  potential  of  the  iron-pyrocatechol 
complex.  IV.  Inhibition  by  carbon  monoxide 
and  cyanides  of  the  oxidation  of  ferro-pyro- 
catechol  complex.  K.  Laki  and  G.  Papp.  V. 
Autoxidation  of  sulphite.  M.  GerendAs.  VI. 
Oxidation-reduction  of  ascorbic  acid  and  methyl¬ 
ene-blue.  F.  B.  Straub.  VII.  Inhibition  of 
the  action  of  dehydrogenases  and  of  polyphenol- 
oxidase  by  substances  which  yield  copper 
complexes.  I.  Baxga  and  E.  Porges.  VIII. 
Existence  of  ascorbic  acid  oxidase.  F.  B. 
Straub  (Z.  physiol.  Chem.,  1938,  254,  147 — 164, 
165—175,  175—176,  177— 1S4,  184—192,  192—199, 


200—204,  205— 206).— I  (cf.  A.,  1934,  992).  The 
evidence  presented  in  parts  II — VIII  supports  the 
view  that  the  autoxidation  of  the  substances  con¬ 
sidered  is  a  special  case  of  oxidation-reduction  and 
that  many  dehydrogenases  are  metal-protein  com¬ 
pounds.  In  the  cells  no  free  metallic  oxide  is  pro¬ 
duced  since  it  is  the  metal  complexes  which  undergo 
autoxidation.  The  specificity  of  the  complexes 
accounts  for  that  of  the  dehydrogenases  and  oxidases. 

II  (cf.  Wieland  and  Binder,  A.,  1912,  i,  445). 
Pyrocatechol  (I)  combines  with  Fe11  in  absence  of  02 
yielding  a  colourless  complex  which  is  reversibly 
oxidised  by  atm.  02  at  pa  5 — 7-5  to  a  very  stable 
violet  complex  of  Fe111  which  is  reduced  by  Na2S204 
(but  not  by  cysteine  or  ascorbic  acid)  to  the  colourless 
complex.  Oxidation,  accompanied  by  slow  uptake 
of  02,  of  (I)  by  Fem  is  checked  because  equilibrium 
is  very  rapidly  attained  in  the  system  Fe^-Fe111- 
ferrous  complex-ferric  complex-quinone-quinone 
complex.  Substances  which  form  Fe  complexes 
reversibly  compete  with  (I)  for  Fe  and  the  degree  of 
decolorisation  of  the  violet  complex  is  a  measure  of 
the  relative  complex-forming  powers.  In  the  produc¬ 
tion  of  Fe-CN  complexes  the  irreversible  formation 
of  ferro-  and  ferri-cyanide  seems  to  be  preceded  by 
reversible  formation  of  intermediate  products.  Fe 
seems  to  form  mixed  complexes,  e.g.y  containing  CN 
and  other  residues,  and  CN  sometimes  increases  the 
catalytic  power  of  Fe  (as  in  the  oxidation  of  Na2S203). 
Cu11  behaves  like  Fem  but  has  greater  affinity  for 
ICO,  IN,  and  *NH2  and  yields  a  violet  complex  with 
(CH2*NH2)2.  Fe  and  Cu  accelerate  the  autoxidation 
of  o-diphenols  and  o-phenylenediamines  (production 
of  5-membered  rings)  and  Cu  (but  not  Fe)  accelerates 
that  of  the  corresponding  p-compounds  (production 
of  7-membered  rings).  Most  substances  which  yield 
Fe  complexes  accelerate  the  oxidation  of  Fe11  to  Fe111 
and  some  substances  accelerate  the  oxidation  without 
yielding  complexes  (with  Fe111  at  least).  Ascorbic 
acid  also  yields  a  colourless  Fe11  complex  and  a  Fe111 
complex  (coynjyound  with  NH3,  CnHI90I2NFe)  of  low 
stability,  violet  at  pn  6 — 9.  The  equilibrium  in  the 
FeIir-ascorbic  acid  system  checks  oxidation  of  the  acid 
by  Fe111. 

III.  At  p H  5  the  Fe11-  and  Feni-(I)  complexes  form 
a  reversible  oxidation-reduction  system  having  E0  == 
+0*293  v. 

IV*  Photometric  measurements  show  that  the 
oxidation  of  the  Fe11-  to  the  FeIIX-(I)  complex  is  a 
unimol.  reaction,  the  rate  of  which  is  proportional  to 
the  02  tension.  The  rate  increases  exponentially  as 
the  increases.  CN'  competes  with  (I)  but  not 
with  02  for  Fe  but  inhibits  the  oxidation  only  when 
in  excess.  CO  also  inhibits  the  oxidation,  competing 
with  02  but  not  with  (I)  for  Fe.  CO  inhibits  the 
oxidation  of  the  Fe11-  to  the  Fem-citrate  complex  but 
not  the  autoxidation  of  (I)  catalysed  by  Fe. 

V.  The  autoxidation  of  NaHS03,  which  depends 
greatly  on  pH,  is  catalysed  by  metals  present  as 
impurities ;  some  of  these  inhibit,  whilst  others, 
especially  Cux,Cun,  Fe11,  or  Fem,  activate,  the  process. 
When  Fe  is  the  catalyst  the  autoxidation  is  limited 
above  pH  5*2  by  the  reduction  of  the  Fe  (Fe111  complex) 
and  below  pH  5*2  by  oxidation  of  the  Fe  (Feu  com¬ 
plex),  the  equilibrium  of  the  system  being  dependent 
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on  2hi-  The  autoxidation  is  inhibited  by  most  sub¬ 
stances  which  form  complex  with  Fe  but  accelerated 
by  others,  especially  KCN,  (CH2*NH2)2,  and  C5H5N. 
Many  substances  which  form  complexes  with  Cu 
accelerate  the  autoxidation. 

VI  (cf.  Ball,  A.,  1937,  I,  246).  The  spontaneous 
reduction  of  methylene-blue  by  ascorbic  acid  is  not 
dependent  on  the  presence  of  metals,  is  accelerated 
by  light,  and  ;s  dependent  on  pa  (1 — 4*5),  being  most 
pronounced  at  approx.  2.  Reduction  catalysed 
by  Cu  is  less  affected  by  light  but  is  affected  by  pR  in 
almost  the  same  way.  At  pR  >  4-5  Cu  yields  a 
complex  with  methylene-blue  and  inhibits  the 
acceleration  by  light.  CO  or  very  low  concns.  of 
HCN,  HCNS,  or  H2S203  inhibit  the  reduction 
catalysed  by  Cu  but  have  no  effect  on  the  spontaneous 
reduction. 

VII.  Org.  substances,  approx,  oc  the  readiness  with 
which  they  yield  complexes  with  Cu,  inhibit  the  action 
of  succinic  dehydrogenase  and  of  the  other  dehydro¬ 
genases  of  muscle.  With  inorg.  substances  the 
parallelism  is  less  pronounced,  some  which  have  poor 
complex-forming  power  being  powerful  inhibitors. 
Most  substances  which  yield  Cu  complexes  have  no 
effect  on  the  action  of  polyphenol  oxidase. 

VIII  (cf.  Stotz  et  al.y  A.,  1937,  III,  352).  Cucumber 
juice,  crude  or  partly  purified  by  centrifuging, 
accelerates  the  autoxidation  of  ascorbic  acid  5  to  10 
times  as  much  as  does  the  solution  obtained  by 
evaporating  the  juice  to  dryness,  igniting  the  residue, 
evaporating  the  ash  with  HN03,  and  dissolving  in 
H20.  Hence  if  Cu  is  the  activator  of  the  autoxid¬ 
ation,  it  acts  in  combination  with  protein,  the  com¬ 
pound  being  ascorbic  acid  oxidase.  W.  McC. 

Comparative  rates  of  amylase  action  on 
starches. — See  A.,  Ill,  845. 

Sucrose  inversion  by  baker's  yeast  as  a 
function  of  temperature. — Sec  A.,  1938,  III,  846. 

Reaction  between  hydrogen  and  oxygen  on 
metallic  palladium.  T.  Tucholski  (Z.  physikal. 
Chem.,  1938,  B,  40,  333 — 346). — The  order  of  the 
reaction  depends  on  whether  02  or  H2  is  admitted 
first  to  the  reaction  vessel.  The  reaction  is  of  the 
first  order  or  of  zero  order  according  to  whether  a 
Pd-0  or  a  Pd-H  surface  is  formed  on  the  Pd.  Sub¬ 
stituting  D2  for  H2  leads  to  a  lower  reaction  velocity 
in  the  case  of  the  first-order  reaction,  but  no  difference 
is  observed  in  the  velocity  of  the  zero-order  reaction. 
Possible  mechanisms  are  discussed.  C.  R.  H. 

Catalytic  properties  of  defined,  active  oxides. 
G.  M.  Schwab  and  H.  Nakamura  (Ber.,  1938,  71, 
[R],  1755 — 1762). — The  rate  of  decomp,  of  N20  at 
active  specimens  of  MgO  and  CuO  characterised  with 
regard  to  the  cause  of  their  difference  in  energy  by 
Fricke  (A.,  1938,  I,  529)  has  been  investigated.  In 
the  case  of  MgO  the  damage  by  heat  to  the  catalytic 
activity  is  caused  by  increase  in  the  heat  of  activation 
with  simultaneous  but  inadequate  increase  of  the 
action  const.  The  increase  is  attributed  to  the  dis¬ 
appearance  of  lattice  deformations.  In  the  case  of 
CuO  the  diminution  of  catalytic  activity  by  heat  is 
consequent  on  a  great  decrease  of  action  const,  with 
simultaneous  but  inadequate  depression  of  the  heat 


of  activation.  The  great  heat  of  activation  of  the 
more  active,  finely-divided  specimens  is  probably  due 
to  the  enclosure  of  the  cryst.  surfaces  in  amorphous 
material  -j-  H20;  the  high  action  consts.  are  due  to 
an  increased  capacity  of  adsorption.  H.  W. 

Amorphous  and  crystallised  oxide  hydrates 
and  oxides.  XLV.  Oxidation  of  aqueous  solu¬ 
tions  of  organic  dyes  by  hydrogen  peroxide  in 
presence  of  rongenographically  amorphous 
ferric  hydroxide  as  catalyst  in  a  heterogeneous 
system.  A.  Krause  and  A.  Polanski  (Ber.,  1938, 
71,  [R],  1763 — 1765). — Oxidation  of  many  dyes, 
particularly  indigo-carmine,  is  readily  effected  by 
H202  in  presence  of  orthoferric  hydroxide.  The 

change  is  0<}£gg  (I)  +  H202  =  CK^g  (II)  + 

2H20  and  (II) -f- indigotin ->  (I) -|- isatin.  Oxid¬ 
ations  can  be  repeated  as  desired  with  the  same 
sample  of  catalyst  whereas  finality  is  soon  reached 
with  acidified  FeS04  as  inductor.  II.  W. 

Fission  of  esters  of  phosphoric  acid  in  presence 
of  lanthanum  hydroxide. — See  A.,  1938,  II,  399. 

Reactions  in  the  solid  state  at  high  temper¬ 
atures.  XIX.  Intermediate  states  arising  in 
the  formation  of  a  spinel  from  magnesium 
oxide  and  alumina.  W.  Jander  and  H.  Pfister 
(Z.  anorg.  Chem.,  1938,  239,  95 — 112). — The  inter¬ 
mediate  states  have  been  studied  by  following  the 
variation  in  the  properties  of  equimol.  mixtures  of 
MgO  and  A1203  after  heating  to  various  temp.  The 
properties  studied  were  the  catalytic  activity  for  gas 
reactions,  the  adsorptive  power  for  H20  vapour  and 
for  dissolved  dyes,  and  the  X-ray  diagram.  Two 
clearly-marked  stages  occur  at  800°  and  920°.  The 
first,  characterised  by  max.  of  catalytic  power  and 
hygroscopieitv,  corresponds  with  the  max.  of  disorder 
in  the  reaction  zone,  and  the  second,  at  which  the 
catalytic  and  adsorptive  powers  begin  to  decrease 
rapidly  and  the  lines  of  the  spinel  structure  appear, 
corresponds  with  the  beginning  of  crystallisation  of 
the  product.  Other  less  definitely- marked  stages 
occur  at  400 — 500°  and  500 — 600°.  F.  J.  G. 

Catalytic  interaction  of  hydrogen  and  deuter¬ 
ium  with  ethylene  and  deuteroethylenes  on 
copper.  G.  Joris,  H.  S.  Taylor,  and  J.  C.  Jungers 
(J.  Amer.  Chem.  Soc.,  1938,  60,  1982 — 1986). — Rates 
of  addition  of  H2  and  D2  to  C2H4.  C2H2D2,  and  C2I)4 
on  active  Cu  catalysts  at  —20°  to  40°  have  been 
determined.  In  each  case  the  rate  of  addition  of  D2 
is  ^50%  of  that  of  H2,  No  differences  are  observed 
in  the  initial  rates  of  hydrogenation  of  the  several 
ethylenes  on  catalysts  of  high  activity,  but  small 
differences  appear  as  the  catalyst  slowly  deteriorates, 
the  D-rich  mols.  reacting  more  rapidly.  Collision 
rates  of  H2  and  D2  with  the  surface  are  inadequate  to 
account  for  the  relative  rates  of  addition ;  zero-point 
energy  differences  are  also  involved.  The  apparent 
activation  energies  of  the  reactions  are  about  11 -5 
kg.-cal.  E.  S.  H. 

Hydrogenation  of  ethylene  and  partly  deuterised 
ethylene  on  catalytic  metal  surfaces.  G.  G.  Jones 
and  J.  C,  Jungers  (J.  Amer.  Chem.  Soc.,  1938,  60, 
1999 — 2000). — The  times  of  half-reaction  for  hydro- 
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genation  of  C21I4  and  C2H2D2  in  presence  of  Ni  at 
64°,  Pt  at  —21°,  and  Co  at  0°  are  28  and  13,  18  and 
12,  and  3*5  and  2-8  min.,  respectively  (cf.  preceding 
abstract),  R.  S.  C. 

Effect  of  certain  metals  on  the  oxidation 
process  of  carbon.  J.  D.  Lambert  (Trans.  Faraday 
Soc.,  193S,  34,  1080 — 1082). — Atoms  of  Fe  and  Mn, 
when  adsorbed  on  the  active  parts  of  a  C  surface, 
appear  to  catalyse  the  decomp,  of  the  surface  oxide 
complex,  which  is  otherwise  stable  at  the  temp, 
employed  (250 — 500°),  and  actually  block  the  surface 
available  for  oxidation  by  the  first-order  reaction 
C  +  02  —  C02,  which  takes  place  at  a  clean  C  surface. 
The  catalytic  activity  of  C  for  the  reaction  between 
CO  and  02  is  also  greatly  diminished  by  the  presence 
of  adsorbed  Fe  and  Mn/  W.  R.  A. 

Water  content  of  some  oxides  and  their  cata¬ 
lytic  action  in  the  decomposition  of  alcohols. 

P.  Spinoglio  (Atti  Mem.  R.  Accad.  Padova,  1935, 
51,  25—35;  Chera.  Zentr.,  1936,  ii,  930).— Al(OH)3 
gel  dried  for  a  definite  time  at  150 — 300°  in  a  stream 
of  N2  had  a  lower  II20  content  than  that  dried  in 
C2H4.  Yals.  for  air  and  H2  were  intermediate.  With 
decreasing  H20  content  in  the  gel,  the  quantity  of 
0>H4  produced  in  the  dehydration  of  EtOH  increases, 
and  that  of  H2  decreases.  Similarly  writh  Cr203  [from 
Cr(OH)3  gel]  and  PrOH,  decrease  in  H20  in  the  oxide 
increased  the  C3H6  and  decreased  the  H<>. 

H.  J.  E. 

Influence  of  irradiation  on  solid  catalysts 
in  gas  reactions.  G.  Cohn  and  J.  A.  Hedvall 
(Z.  anorg.  Chem.,  1938,  239,  114— 125).— The  cata¬ 
lytic  activity  for  gas  reactions  of  a  no.  of  phosphor¬ 
escent  and  other  solid  substances,  wrhen  irradiated 
with  visible  and  ultra-violet  light,  has  been  investig¬ 
ated.  In  only  one  instance  (N20  and  H2  on  a  BN 
phosphor)  was  a  very  small  increase  in  activity 
observed.  F.  J.  G. 

Selective  hydrogenation  of  ethylenic  com¬ 
pounds  in  presence  of  palladium  and  platinum 
catalysts.  II.  N.  K.  Juraschf.vski  (J.  Gen. 
Chem.  Russ.,  1938,  8,  438 — 444). — The  relative 
velocities  of  li3rdrogenation  of  ethylenic  compounds 
in  presence  of  Pd  or  Pt  catalysts  cannot  be  predicted 
from  the  structure  of  the  compounds,  nor  can  the 
rate  of  hydrogenation  of  constituents  of  mixtures  be 
deduced  from  the  hydrogenation  curves.  It  is 
suggested  that  more  trustworthy  information  is  given 
by  heat  of  hydrogenation  data.  Pd  catalysts  differ 
from  Pt  in  their  greater  activity  in  the  hydrogenation 
of  phenylated  ethylenes.  t,  R.  T. 

Catalytic  formation  of  methane  from  carbon 
monoxide  and  hydrogen.  V.  Promoter  effect 
on  nickel  catalyst.  K.  M.  Chakra  varty  (J. 
Indian  Chem.  Soc.,  1938,  15,  245 — 248). — Reduction 
of  pure  Ni(OAc)*  with  Ho  is  more  thorough  in  presence 
of  a  little  Ce(N03)3  with  V205  or,  better,  Ce(X03)3 
with  Cr(OAc)3.  The  greater  efficiency  of  the  cata¬ 
lysts,  deposited  on  pumice,  is  exemplified  by  the  re¬ 
action  of  CO  with  H2  at  300°,  but  the  possibility  of 
direct  influence  of  the  promoters  on  the  reaction  is 
not  elucidated.  ;  •  F.  R.  G. 


Combination  of  bromine  with  vinyl  bromide 
at  glass  surfaces.  G.  Williams  (Trans.  Faraday 
Soc.,  1938,  34,  1 144 — 1 1 52 ) . — Kinetic  investigations 
show  that  the  reaction  in  a  gaseous  system,  forming 
CH2Br*CHBr2.  is  a  surface  reaction  in  the  dark 
betwrcen  0°  and  50°.  The  rate  falls  sharply  with 
rising  temp.,  and  is  given  bv  dxjdt  = 
&3[CH2:CHBr][Br]2.  When  CH2fCHBr  is  in  excess, 
a  single  val.  of  &3  covers  the  reaction,  but  under 
other  conditions  an  initial  rapid  reaction  is  damped 
and  succeeded  by  a  third-order  reaction  with  a  re¬ 
duced  velocity  coeff.  The  damping  is  connected  with 
the  condensation  of  the  reaction  product.  On 
certain  inert  surfaces  the  reaction  agrees  with  d xjdt  = 
&2[CH2!CHBr][Br] ;  the  presence  of  H20  vapour 
accelerates  the  reaction  and  restores  third-order 
kinetics.  The  mechanism  is  discussed.  E.  S.  H. 

Importance  of  surface  on  course  of  chemical 
reactions.  R.  Hall  (Z.  Yer.  deut.  Ing.,  1938, 
82,  1021 — 1024). — A  lecture.  R.  B.  C. 

Reactions  in  concentrated  sulphuric  acid. 
IV.  Carbon  oxysulphide.  J.  Milbauer  [with 
J.  Myla]  (Chem.  Obzor,  1936,  11,  65—68;  Chem. 
Zentr.,  1936,  ii,  2701 ;  cf.  A.,  1938,  I,  406).— COS 
begins  to  react  writh  H2S04  at  150°  (in  presence  of 
Pd  at  90° ;  other  catalysts  in  order  of  decreasing 
efficiency  are  Se,  Pt,  Ag,  Cu,  V,  Hg,  Pb,  Tc,  Sn,  Bi, 
Cd,  Si,  Sb,  Zn,  Fe,  As,  Mo,  W,  and  a  limit  to  the 
efficiency  of  increasing  quantities  was  noted),  the 
reaction  rate  increasing  rapidly  with  temp.  The 
thermal  decomp,  of  COS  into  CO,  S,  C02,  and  CS2  is 
accelerated  by  H2S04,  and  CO  and  CS2  are  further 
oxidised  to  C02,  S02,  and  S.  A.  H.  C. 

Sulphuric  acid  manufacture.  Vanadium 
oxide  catalyst. — See  B.,  1938,  1032. 

Catalytic  hydrogenation  of  carbon  disulphide. 

—See  B.,  1938,  1012. 

Catalytic  hydrogenation  of  octenes  to  octanes. 
—See  B.,  1938,  100S. 

Promoter  effect  on  a  nickel  catalyst. — See 
B.,  1938,  1005. 

Catalytic  gas  reactions. — See  B.,  1938,  994. 

Nickel-copper  [fat-hardening  ]  catalysts  from 
the  pyridine  complex  salts  of  the  formates.— 
See  B.,  1938,  1065. 

Catalysts  in  phenol-formaldehyde  condens¬ 
ations. — See  B.,  1938,  1072. 

Fractionation  of  lithium  and  potassium  [and 
nitrogen]  isotopes  by  chemical  exchange  with 
zeolites.  T.  I.  Taylor  and  H.  C.  Urey  (J.  Chem. 
Physics,  1938, 6, 429 — £38). — A  38%  LiCl  solution  was 
electrolysed  at  36°  in  the  cell  previously  described 
(A.,  1937,  I,  470)  with  a  flowing  Hg  cathode  and  a 
graphite  anode.  After  450  g.  of  solution  had  been 
electrolysed  to  5  g.  the  ratio  7Li :  6Li  was  13*8  and 
the  fractionation  factor  1*039.  A  mass  spectrometer 
for  analysing  isotopie  abundance  ratios  is  described. 
The  normal  abundance  ratios,  7Li :  6Li  =  11*71  ± 
0*14  and  Z9K  :  41K  =  14*10±0-09,  have  been  deter¬ 
mined.  Fractionation  of  Li  isotopes  has  also  been 
effected  by  chemical  exchange  with  zeolites,  either  by 
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shaking  with  numerous  batches  of  zeolite,  or  by  using 
a  long  column  packed  with  zeolite.  ’Li4*  is  more 
readily  removed  from  zeolite  than  6LP  but  6Li+  is 
preferentially  taken  up  by  the  zeolite.  The  ratio  for 
Li  increases  or  decreases  (from  11*7)  according  to 
experimental  conditions.  The  fractionation  factor 
with  Na  zeolite  is  1-022.  Similar  exchange  re¬ 
actions  for  39K  and  41K  and  for  llN  and  15N  give  10% 
change.  The  exchange  for  K  isotopes  was  carried  out 
with  Na,  K,  and  Ca  zeolites,  and  for  N  isotopes  with 
Na  and  H  zeolites.  For  both  these  atoms  the  heavier 
isotope  is  more  readily  taken  up  by  the  zeolite.  An 
equilibrium  process  is  responsible  for  the  fractionation. 

W.  R.A. 

Active  aluminium  obtained  by  high-temper¬ 
ature  electrolysis.  A.  Chretien  and  J.  Bisch 
(Compt.  rend.,  1938,  207,  237 — 239). — A  fused 
2  :  1  mol.  mixture  of  AlBr3  and  KBr  w7as  electrolysed 
at  500°  in  an  atm.  of  N2  under  pressure,  using  an  A1 
anode  and  a  Hg  cathode  (50  c.c.)  in  a  steel  bomb. 
The  solubility  of  A1  in  Hg  increases  with  temp. 
(20*4  g.-mols.  of  A1  per  100  g.-mols.  of  Hg  at  510°). 
A  current  of  2  amp.  at  30  V.  wras  employed.  Active 
A1  separates  from  the  Hg  on  cooling.  H.  J.  E. 

Oxidation  of  carbon  in  electrolytes  at  normal 
temperature.  H.  Thiele  (Trans.  Faraday  Soc., 
1938,  34,  1033 — 1039). — The  behaviour  of  graphite 
electrodes,  immersed  in  various  types  of  electrolytes, 
has  been  investigated  when  a  current  is  passed.  The 
electrolytes  have  ranged  from  alkalis  to  cone,  acids, 
and  the  graphite  of  the  electrodes  has  been  varied  from 
cryst.  graphite  to  amorphous  C.  In  alkalis  02  is 
evolved  briskly  at  the  anode ;  the  anode  is  coloured 
brown  and  deposits  the  discoloration  into  the  solution. 
Amorphous  C,  which  is  attacked  to  a  greater  extent 
than  graphite,  is  oxidised  to  C02  and  to  humic  acid. 
In  N-H3PO4  no  02  is  evolved  but  a  primary  oxide  is 
formed  which,  after  a  time,  yields  graphite  and  02. 
The  primary  oxide  possesses  oxidising  properties, 
liberating  free  halogens  from  halides,  and  in  contact 
with  alkalis  02  is  evolved  almost  violently.  Under 
similar  conditions  graphite  in  H2S04  takes  up  more 
02  than  in  H3P04  of  equal  conen.  The  behaviour  in 
HNOo,  HCIO,,  HC104,  and  HF  resembles  that  of 
H2S04,  whilst  HC1,  HBr,  HI,  AcOH,  CH2C1-C02H, 
and  chromic  acids  are  similar  to  H3P04.  In  cone. 
H2S04  practically  no  02  is  evolved;  most  of  the  02 
enters  spaces  between  crystal  planes,  causing  the 
anode  to  swell  and  become  lamellated.  Cryst. 
graphite  undergoes  cleavage,  amorphous  C  becomes 
swollen,  and  retort  or  arc  C  is  split  into  fragments 
with  crackling.  For  each  concn.  of  all  acids  similar 
in  behaviour  to  H2S04,  and  for  their  salts,  swelling 
takes  place  after  a  time  above  a  crit.  c.d.  No  swelling 
occurs  for  “  phosphoric-like  acids.  When  anhvd. 
H2S04  is  used  the  swollen  anode  becomes  a  lustrous 
deep  blue  colour.  The  amount  of  02  bound  in  the 
anode  has  been  determined  and  formation  of  graphitic 
salts  is  not  supported  (cf.  Hofmann  and  RiidorfF,  A., 
1938, 1,  531 ).  Distension  of  graphite,  as  distinct  from 
swelling,  is  considered.  The  properties  of  graphite 
oxide  and  graphitic  acid  are  discussed.  W.  R.  A. 

Electrochemical  interpretation  of  Wagner’s 
theory  of  tarnishing  reactions.  T.  P.  Hoar  and 


L.  E.  Price  (Trans.  Faraday  Soc.,  1938,  34,  867 — 
872). — Theoretical.  The  process  of  tarnishing  a 
metallic  surface,  with  the  production  of  a  compact 
film  of  oxide,  sulphide,  etc.,  is  regarded  as  the  action 
of  a  cell  with  the  metal-film  and  the  film-attacking 
substance  interfaces  as  anode  and  cathode  respec¬ 
tively;  the  film  acts  as  both  external  circuit  and 
electrolyte.  Using  this  conception,  an  expression 
for  the  rate  of  tarnishing,  similar  to  that  obtained  by 
Wagner  (A.,  1933,  564),  is  deduced.  A  similar 
expression  for  the  more  complicated  case,  where  the 
conductivity  of  the  tarnished  film  varies  with  the 
pressure  of  the  attacking  gas,  is  derived.  The  theory 
offers  a  logical  explanation  of  tarnish-resistant  metals 
and  alloys.  W.  R.  A. 

Electrodeposition  of  silver  from  solutions 
of  silver  nitrate  in  presence  of  addition  agents. — 
See  B.,  1938,  1057. 

Dissolution  of  rhodium  by  alternating  current 
electrolysis. — See  B.,  1938,  1052. 

Nature  of  the  primary  process  in  photochemical 
reactions.  G.  K.  Rollefsox  (J.  Physical  Chem., 
1938,  42,  733 — 737). — A  review.  Predissociation  is 
discussed  from  the  viewpoint  of  the  uncertainty 
principle,  and  examples  illustrating  various  types  of 
primary  process  arc  given.  J.  W.  S. 

Comparisons  between  photochemical  pro¬ 
cesses  in  gases  and  solutions,  R.  G.  Dickinson 
(J.  Physical  Cliem.,  .1938,  42,  739 — 748). — A  review. 
Fundamental  differences  between  reactions  in  gases 
and  in  the  liquid  state  are  discussed,  with  particular 
reference  to  the  increased  possibility  of  recombination 
of  the  primary  dissociation  products  w7hen  reaction 
occurs  in  the  liquid  phase.  J.  W.  S. 

Quantum  yields  in  experimental  photochem¬ 
istry.  F.  Daniels  (J.  Physical  Chem.,  1938,  42, 
713 — 732). — The  quantum  yields  of  about  120 
reactions,  under  various  conditions  of  temp,  and 
are  tabulated.  J.  W*  S. 

Experimental  technique  in  photochemistry. 
F.  Daniels  (J.  Physical  Chem.,  1938, 42, 701 — 711). — 
Recent  advances  in  technique  are  summarised,  with 
particular  reference  to  light  sources,  filters,  and 
monochromators,  measurement  of  radiation,  reaction 
cells,  microanalysis  of  reaction  products,  and  measure¬ 
ment  of  absorption  spectra.  J.  W.  S. 

Secondary  processes  in  the  photo-chlorination 
of  carbon  monoxide  and  hydrogen.  H.  S. 
Taylor  (J.  Physical  Chem.,  1938,  42,  789 — 794). — 
A  review.  The  mechanism  of  the  photochemical 
reactions  between  CO  and  Cl^  and  H2  and  Cl2  are 
discussed  with  particular  reference  to  recent  results 
of  Bodenstcin  and  his  collaborators.  J.  W.  S. 

Secondary  processes  in  the  photo-decomposi¬ 
tion  of  ammonia  and  hydrazine.  H.  S.  Taylor 
(J.  Physical  Chem.,  1938,  42,  783 — 788). — A  review. 
Various  mechanisms  suggested  for  the  photo-decomp, 
of  NH3  and  N„H4  are  discussed  critically. 

J.W.  S. 

Mechanism  of  aldehyde  and  ketone  photo¬ 
lysis.  P.  A.  Leighton  (J.  Physical  Chem.,  1938, 
42,  749 — 761). — A  review7  of  the  various  types  of 
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primary  process  and  secondary  reactions  and  of 
polymerisation  processes  encountered  in  the  photo¬ 
chemical  decomp,  of  aldehydes  and  ketones. 

J.  W.  S. 

Hydrocarbon  free  radicals  in  photo-processes. 
H.  S.  Taylor  (J.  Physical  Chem.,  1938,  42,  763 — 
772). — A  review.  The  primary  and  secondary  pro¬ 
cesses  and  quantum  yields  in  the  photolysis  of  alkyl 
iodides  and  metal  alkyls,  the  Hg-sensitised  hydro¬ 
genation  of  unsaturated  hydrocarbons,  and  the  Hg- 
sensitised  decomp,  of  saturated  hydrocarbons,  in 
each  case  with  production  of  free  hydrocarbon 
radicals,  are  discussed.  J.  W.  S. 

Photochemical  primary  process  of  ions  in 
aqueous  solution.  A.  Parkas  and  L.  Farkas 
(Trans.  Faraday  Soc.,  1938,  34,  1113 — 1120). — 
Theoretical.  The  process  occurring  in  the  absorption 
of  light  is  considered  to  be  the  transfer  of  an  electron 
from  the  ion  to  the  II20  mol.  in  the  hydration  layer. 
The  electron  can  then  return  to  its  initial  state  (no 
photochemical  change),  or  can  pass  over  to  the  final 
state  (chemical  reaction).  In  the  reaction  of  negative 
ions  the  final  state  is  reached  by  the  transfer  of  the 
electron  to  a  positive  ion.  The  mechanism  is 
formulated  for  I',  S03",  and  Fe*\  E.  S.  H. 

Separation  of  hydrogen  isotopes  in  the  photo¬ 
chemical  liberation  of  hydrogen  from  aqueous 
solutions.  A.  Farkas  and  L.  Farkas  (Trans. 
Faraday  Soc.,  1938,  34,  1120 — 1127). — Separation 
factors  for  solutions  of  Nal  +  HOI,  Na0S03,  and 
FeS04  +  H2S04  in  15—78%  D20  are  3  7—6-5,  10-6, 
and  3-8 — 4-8,  respectively.  Separation  is  considered 
to  occur  in  the  photochemical  process,  H  having  about 
4  times  as  great  a  probability  of  beins  formed  as  D. 

E.  S.  H. 

Photochemical  deamination  of  amino-acids 
in  water.  II.  G.  Weizmanx,  Y.  Hirshberg, 
and  E.  Berg mann  (J.  Amer.  Chem.  Soc.,  1938,  60, 
1799 — 1S01 ;  cf.  A.,  1936,  1349). — The  photochemical 
change,  NH2*CHR*C02H  ->  0H-CHR-C02H,  in  H20 
is  faster  for  phenylalanine  and  alanylglycine  than  for 
alanine,  but  the  concn.  affects  the  numerical  ratios. 
This  change  is  the  only  possible  biochemical  method 
of  hydrolysis  of  amino-acids.  The  quantum  yield 
for  glycine,  alanine,  and  betaine  is  0*1,  0-0S7,  and 
0  064,  respectively.  R.  S.  C. 

Spectral  sensitivity  of  photographic  layers. 
J.  Eggert  and  M.  Biltz  (Trans.  Faraday  Soc.,  1938, 
34,  892—901). — The  sensitivity  of  photographic 
AgBr  la}Ters  has  been  measured  as  a  function  of  X; 
the  Agl  content,  the  state  of  ripening,  and  the 
sensitisation  have  been  varied.  Quant,  relationships 
between  AgBr  and  dye  content,  AgBr  and  light 
quanta  absorbed,  and  AgBr  and  developed  density 
have  been  established  for  a  layer  sensitised  optimally 
for  the  green.  The  mechanism  of  the  photographic 
process  is  considered.  The  sensitivity  of  AgBr  is 
due  to  Storstellen  in  the  crystal  lattice.  When 
energy  is  supplied,  the  Storstellen  undergo  photolysis 
with  production  of  new  Storstellen  in  the  hitherto 
undisturbed  AgBr  lattice.  At  XX  >5000  A.  the 
Stdrstdlen  alone  determine  the  sensitivity  of  an 
unsensitised  layer.  From  5000  a.  to  shorter  X  AgBr 
acts  as  an  energy  carrier.  Sensitisers,  such  as  Agl 


or  dyes,  act  as  energy  carriers  and  give  up  absorbed 
light  to  the  Storstellen.  W.  R.  A. 

Adsorption  theory  of  photographic  develop¬ 
ment.  A.  J.  Rabixovitch  (Trans.  Faraday  Soc., 
1938,  34,  920 — 926). — The  supersaturation  and 

catalytic  theories  of  development  are  reviewed  and 
an  adsorption  theory  is  formulated,  in  which  adsorp¬ 
tion  of  the  org.  developers  takes  place  on  colloidal 
Ag  particles  forming  the  nuclei  of  the  latent  image 
and  not  on  the  surface  of  AgBr,  as  proposed  by  Shep¬ 
pard  (Phot.  Korr.,  1922,  76).  Experimental  evidence 
supports  this  theory.  An  apparatus  by  which  the 
development  of  a  single  grain  of  a  AgBr  emulsion 
can  be  photographed  is  described.  From  an  invisible 
nucleus,  situated  usually  on  the  edge  of  the  grain, 
darkening  spreads  in  circular  zones  with  the  radius 
increasing  linearly  with  the  time  of  development, 
as  predicted  by  the  theory.  The  effects  of  changing 
the  conditions  of  development  are  discussed. 

W.  R.  A. 

New  time  phenomenon  in  photographic 
emulsions.  F.  Weigert  (Trans.  Faraday  Soc., 
193S,  34,  927 — 930). — The  production  of  photo- 
dichroism  on  an  oblique  film  of  AgCl~gelatin  by 
the  combined  action  of  natural  blue  and  red  light  is 
described.  When  plotted  against  the  spectrum,  the 
photodichroism  was  the  more  positive  as  the  time 
interval  between  a  blue  and  a  red  exposure  was 
increased,  but  a  dark  interval  following  a  red  ex¬ 
posure  had  no  appreciable  effect.  This  is  probably 
due  to  the  production,  by  the  blue  light,  of  a  sensitiser 
for  red  which  slowly  loses  its  activity.  This  phen¬ 
omenon  confirms  the  mechanisms  of  sensitising  and 
auto-sensitising  actions  previously  suggested  (A., 
1935,  311).  W.  R.  A. 

Generalisation  of  the  theory  of  photodichroism. 
S.  Nikitixe  (Compt.  rend.,  1938,  207,  331 — 333; 
cf.  A.,  1938,  1,  318).  A.  J.  E.  W. 

Photographic  sensitivity .  Lupfo-Cramer  (Trans. 
Faraday  Soc.,  1938,  34,  930 — 935). — The  con¬ 
tradictory  opinions  as  to  the  photographic  sensitivity 
of  pure  dry  Ag  halides  are  reviewed.  Principally 
the  sensitivity  of  ordinary  photographic  plates  is 
due  to  the  germs.  With  layers  quite  free  from 
binding  material  the  sensitivity  decreases  with  in¬ 
creasing  size  of  the  grain,  the  smaller  grain  being 
more  easily  reduced  by  the  developer.  The  reverse 
is  true  with  AgBr-gelatin,  as  the  protective  action 
of  the  colloid  is  more  effective  with  the  small  grains. 
Optically  determinable  light  absorption  cannot 
measure  light-sensitivity.  The  latent  image  formed 
by  X-ray  irradiation  of  AgBr  films  is  chiefly  cone, 
on  the  grain  surface,  as  is  shown  by  the  action  of 
oxidising  agents  and  desensitising  dyes.  Other 
reversible  phenomena  in  photographic  la3rers  are 
discussed.  W.  R.  A. 

Action  of  various  elements  and  compounds 
on  photographic  plates.  II.  S.  Aoyama  and  T. 
Fukuroi  (Sci.  Rep.  Tohoku,  1938,  26,  641 — 676 ; 
cf.  A.,  1935,  1087). — The  action  of  Mg  on  photo¬ 
graphic  plates  increased  linearly  with  exposure 
time;  it  decreases  slowly  after  the  specimens  have 
been  polished.  Glass  exerts  a  greater  screening 
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effect  than  quartz ;  the  effect  of  other  surfaces  was  : 
Cu20>Cu>Cu0;  Fe>Fe203;  NiO>Ni.  Tests  at 
various  distances  in  air,  N2,  and  H2  show  that  de¬ 
activation  c c  (pressure)*.  The  rate  of  diffusion  of 
activated  particles  on  photographic  plates  approx, 
oc  (time)* ;  the  rate  of  diffusion  rises  with  temp. 
Diat.  gases  and  H20  vapour  are  strongly  activated 
whereas  monat.  gases  are  not.  C.  M.  A. 

Fluorescence  of  sodium  salicylate  in  photo¬ 
graphic  photometry.  R.  Montagne  and  L. 
Herman  (Sci.  Ind'.  phot.,  1936,  [ii],7, 225 — 232  ;  Chem. 
Zentr.,  1936,  ii,  2277). — The  y  of  plates  sensitised 
with  Na  salicylate  (I)  (cf.  Tien  Kiu,  B.,  1938,  188) 
is  nearly  const,  for  XK  <700  A.  Duclaux-Jeantet 
gelatin-free  plates  are  more  sensitive  only  for  low 
intensities.  Reliable  data  for  the  energy  yield  of 
fluorescent  (I),  for  use  in  accurate  measurements, 
are  not  available.  A.  J.  E.  W. 


Action  of  ultra-violet  rays  on  mercury  fulmin¬ 
ate.  A.  Borocco  (Compt.  rend.,  1938,  207,  166 — 
168).— The  change  of  colour  of  Hg  fulminate  (I)  on 
exposure  to  ultra-violet  radiation  depends  on  the 
duration  of  exposure  and  on  the  intensity  of  the 
radiation.  Measurements  of  p  and  X-ray  spectrum 
and  microscopical  examination  show  that  the  struc¬ 
ture  of  (I)  has  not  been  affected.  Exposure  of  (I) 
in  vac.,  however,  indicates  partial  decomp,  to  Hg, 
C02,  and  N2.  The  total  effect  of  exposure  to  ultra¬ 
violet  radiation  is  thus  analogous  to  that  produced 
by  heating.  W.  R.  A. 

Statistical  interpretation  of  reactions  between 
solids  at  high  temperatures.  T.  Peczalski 
(Compt.  rend.,  1938,  207,  45 — 46). — A  theory  is 
given  to  explain  previous  experimental  results  (A., 
1938,  I,  450).  W.  R.  A. 

Geometrical  factors  in  reactions  involving 
solids,  J.  D.  Bernal  (Trans.  Faraday  Soc., 
1938,  34,  834 — 839). — Consideration  of  X-ray  analysis 
data  on  a  variety  of  reactions  involving  solids  shows 
that  in  all  such  reactions  there  is  a  marked  tendency 
to  preserve  crystal  orientations  and  at.  positions  as 
unchanged  as  possible.  W.  R.  A. 

Role  of  supersaturation  and  the  limiting  stage 
in  topochemical  reactions.  S.  Z.  Rog  insky 
(Trans.  Faraday  Soc.,  1938,  34,  959 — 969). — In 
reactions  involving  solids  sometimes  the  chemical 
and  sometimes  the  crystallisation  processes  determine 
the  course  of  the  reaction ;  the  influence  of  super¬ 
saturation  of  the  reaction  (distance  from  equilibrium) 
on  which  of  these  processes  will  predominate  is 
discussed.  W.  R.  A. 

Preparation  of  anhydrous  acetates. — Sec  A., 
1938,11,390. 


Potassium  nitrilosulphonate.  H.  Sislek  and 
L.  F.  Audrieth  (J.  Amer.  Chem.  Soc.,  1938,  60, 
1947 — 1948). — Max.  yields  are  obtained  when  the 
ratio  KHSCL :  KN02  is  <4:1,  and  when  hot  solutions 
are  used.  Hydrolysis  has  been  studied  at  25 — 100°; 
the  consecutive  reactions  (1)  N(SO~)/"  +  H90  -> 
NH(S03)2"  +  H*  +  SO/',  (2)  NH(SOg)2"  +  H20 


S04  . 

NH2’S03'  +  H*  +  SO/'  occur. 


E.  S.  H. 


Chemical  changes  of  fused  alkali  nitrates  at 
temperatures  of  460 — 600°.  K.  Leschewski  and 
W.  Degenhard  (Z.  anorg.  Chem.,  1938,  239,  17 — 
26). — The  decomp,  of  NaN03,  KN03,  and  mixtures  of 
these  in  presence  of  Fe,  Al,  duralumin,  and  lautal 
at  460 — 600°  has  been  studied.  As  a  rule  the  % 
of  nitrite  or  of  alkali  oxide  formed  is  greatest  with 
NaN03  and  least  with  KN03  and  is  increased  by  the 
presence  of  the  metals.  F.  J.  G. 

Complex  salts  of  the  alkali  and  alkaline- 
earth  metals.  P.  Pfeiffer  and  W.  Christeleit 
(Z.  anorg.  Chem.,  1938,  239,  133 — 144). — o -Phen- 
anthroline  -perchlorate,  C12H8N2HC104,2H20,  m.p. 
193—194-5°  and  mercurichloride,  C12HBN2HHgCl3,  bis- 
dipyridyl  Pb  perchlorate ,  [Pb(C10H8N2)2j(ClO4)2,  and 
the  following  complex  salts  containing  o-phen- 
anthroline  are  described  :  [Li(C12H8N2)]C104 ; 

[Na(C12H8N2)2]C104,3H20 ;  [Ag(C12H8N2)2]N03,H20 ; 

[T1(C12H8N2)2]N03,2-5H20 ; 

[Ca(C12H8N2)4](C104)2,3H20 ; 

Ca(C104)2J6CI2HftN2,4H20 ; 

[Sr(C12H8N2)4](C104)2j8H20 ; 
[Ba(C12H8N2)4](C104)2,8H20; 
[Pb(G\2H8N2)4](C104)2 ;  [Hg(C12H8N2)3] (C104)2 ; 

and  [Bi(C12H8N2)3|(C104)3.  The  co-ordination  nos. 
8  for  Ca,  Sr,  Ba,  and  6  for  Hg,  are  noteworthv. 

F/J.  G. 

Dehydration  of  salt  hydrates.  J.  Colvin  and 
J.  Hume  (Trans.  Faraday  Soc.,  1938,  34,  969 — 
976). — In  dehydration  of  salt  hydrates  two  factors  are 
involved  :  (1)  retardation  of  the  reaction  rate  by 

H20  vapour  is  greater  when  the  new  solid  phase  is 
amorphous  than  when  it  is  cryst.,  and  (2)  formation  of 
a  cryst.  new  phase  is  catalysed  by  HaO  vapour.  The 
conditions  under  which  CuS04,3H20  is  formed  in  the 
dehydration  of  CuS04,5H20  are  discussed.  The 
results  of  Topley  and  Smith  (A.,  1935,  588)  and  of 
Volmer  and  Seydell  (A.,  1937, 1,  468)  on  the  dehydra¬ 
tion  of  MnC20.4,2H20  are  discussed.  W.  R.  A. 

Active  substances.  XXXI.  Heat  content  and 
lattice  condition  of  different  active  varieties  of 
CuO  and  heat  of  formation  of  Cu(OH)2.  R. 

Fricke,  E.  Gwinner,  and  C.  Feichtner  (Ber.,  1938, 
71,  [2?],  1744 — 1754). — The  prep,  of  various  forms 
of  CuO  is  described.  Measurements  of  the  heat  of 
dissolution  of  CuO  pptd.  at  35°  and  then  heated  at 
various  temp,  show  a  max.  difference  in  heat  content 
of  1-45  kg. -cal.  (difference  between  specimens  pre¬ 
heated  at  80°  and  600°,  respectively).  Small  particle 
size  and  admixture  with  amorphous  material  are 
the  cause  of  the  increase  in  heat  content  of  material 
preheated  at  only  a  low  temp.  Particle  sizes  are 
calc,  for  monoclinic  CuO  by  the  method  of  von  Laue 
and  Brill.  The  %  of  admixed  amorphous  material 
is  directly  deduced  from  measurements  of  the  inter¬ 
ference  intensities  since  larger,  irregular  lattice 
disturbances  of  the  cryst.  portion,  judged  by  the 
course  of  the  intensities  with  increasing  angle  of 
reflexion,  are  not  present.  Lattice  extensions  cannot 
be  detected  in  varieties  of  CuO  rich  in  energy.  Hahn's 
emanation  method  gives  particle  sizes  for  preps, 
poorer  in  energy  which  agree  in  order  of  magnitude 
with  those  estimated  rontgenographically ;  these 
indicate  a  loose,  secondary  structure  for  the  oxides 
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poorer  in  energy.  From  the  heats  of  dissolution  of 
cryst.  Cu(OH)2,  determined  under  the  conditions 
used  for  CuO,  it  is  shown  by  the  approximations  of 
Nernst  and  TJlich  that  cryst.  Cu(OH)2  at  room  temp, 
is  in  equilibrium  only  with  those  varieties  of  CuO 
which  are  richest  in  energy.  H.  W. 

Copper  salts  of  imidosulphonic  acid.  (Mlle.) 
L.  Chaijmeton  (Compt.  rend.,  1938,  207, 162 — 163). — 
In  distinction  to  the  action  of  NH2-S03H  on  Ag  and 
Hg  to  give  derivatives  with  the  metal  attached  to  the 
N  atom  (A.,  1936,  944)  NH(S03H)2  produces  with  Cu 
simple  salts  and  mixed  salts.  Starting  with  tho  Ba 
salt,  NH(S03)2Ba,2H20,  and  a  saturated  solution  of 
CuS04,  pale  blue  crystals  of  NH(S03)2Cu,5H20  (I) 
were  obtained.  They  are  readily  hydrolysed  and  on 
drying  lose  2  H20.  Addition  of  EtOH  to  the 
aq.  NH3  solution  of  (I)  vields  the  violet  salt, 
I\tH(S03)2[Cii(NH3)1],H20.  When  CuS04  or  Cu(N03)2 
is  added  to  tribarium  imidosulphonate, 
Ba[N(S03)2Ba]2,5H20,  long,  deep  blue  needles  of 
N2(S03)4Ba2Cu,a;H20  (II)  are  obtained.  (II)  is  insol. 
in  H20,  org.  solvents,  and  aq.  NH3,  and  has  bire- 
fringent  crystals.  The  magnetic  susceptibilities  of  (I), 
(II),  (NH2S03)2Cu,2H20,  NH(S03)2Cu,5(and  2)H20, 
and  (NH2*S03)2[Cu(NH3)4],5H20  have  been  measured 
at  20°  by  a  Curie-Cheneveau  balance.  The  sus¬ 
ceptibility  of  Cu  has  been  deduced  and  is  approx. 
1500  for  all  compounds  except  (II),  for  which  it  is 
1712.  This  indicates  that  in  (II)  the  Cu  atoms  are 
not  attached  to  the  S03  groups.  The  structure 
Cu[N(S03)l>Ba]2,6H>0  is  assigned  to  (II). 

W.  R.  A. 

Pharmaceutically  important  arsenic  com¬ 
pounds.  V.  Silver  and  thallium  arsenites. 
K.  Brand  and  E.  Rosenkranz  (Pharm.  Zentr., 
1938,  79,  537 — 542). — The  reaction  between  Ag3As03 
and  EtI  affords  only  As(OEt)3  and  no  0!AsEt(0Et)2. 
Tl  meia-ar senile,  T1As02,  is  described,  F.  J.  G. 

Mercuri-iodides.  F.  Gallais  (Ann.  Chim.,  1938, 
[xi],  10,  117 — 193). — The  formation  of  complex  salts 
from  Hgl2  in  solution  and  in  the  solid  state,  and  their 
magnetic  properties,  have  been  studied.  At  room 
temp,  the  curves  for  conductometric  titration  of 
HgC^  with  alkali  iodides,  and  the  magnetic  rotations 
of  mixtures  of  HgCl2  with  Bal2  and  with  HI,  indicate 
that  only  one  complex  ion,  viz.,  Hgl4",  exists  and  that 
it  is  somewhat  dissociated  in  H20  but  not  in  20% 
EtOH.  The  vals.  of  A  for  solutions  of  Hgl2  +  2l£l 
and  Hgl2  4-  2HI  agree  respectively  with  those  for 
tri-ionic  salts  and  for  dibasic  acids.  Attempts  to 
prepare  an  ester  of  H2HgI4  were  unsuccessful.  From 
measurements  of  magnetic  rotation  for  cone,  solutions 
of  Hg(N03)2  +  KI  the  const.  [HgI2][rp/[HgI4/;]  is 
~2*5  X  10~5  at  20°,  whereas  at  99°  the  complex  ion 
is  Hgl3'  and  the  const.  [HgI2][Ir]/[HgI3'j  is 
~5  6  X  10~2.  Solutions  of  the  salt  KI,HgI2,H20  give 
a  different  Raman  spectrum  from  those  of  K2HgI4; 
their  conductivity  agrees  with  that  for  a  di-ionic 
salt,  and  the  H20  is  relatively  firmly  bound,  so  that 
this  salt  is  to  be  regarded  as  K[HgI3(H20)].  Ag2HgI4 
and  Cux2HgI4  have  x  X  10*  =  —  019  and  —0*26, 
respectively.  Attempts  to  prepare  AgHgI3  and 
CuHgI3  were  unsuccessful.  The  action  of  boiling  aq. 
NH3  on  Cu2HgI4  yields  Hg  and  [Cu(NH3)4[HgI4] 


whilst  double  decomp,  between  K2HgI4  and 
[Cu(NH3)4]S04  affords  the  hydrate 
[Cu(NH3)4][HgI4],15H20.  Attempts  to  prepare  the 
salt  2HgI2,CuI2,4NH3  (Jorgensen,  J.  pr.  Chem., 
1870,  [ii],  2.  347)  were  unsuccessful.  Tl  mercuric 
tetraiodide,  Tl2HgI4,  has  been  obtained  as  a  yellow  ppt., 
X  x  106  =  —0-24,  and  its  individuality  established 
by  means  of  Y-rays.  Conductometric  titration  of 
K2HgI4  with  Tl2S04  indicates  that  it  is  the  only  Tl1 
mercuri-iodide.  Dil.  solutions  of  Na2HgI4,  K2HgI4, 
and  K[HgI3(H20)]  are  diamagnetic.  F.  J.  G. 

Mercury-sensitivity  of  aluminium.  H.  Licn- 
tenberg  (Z.  anorg.  Chem.,  1938,  239,  189 — 196). — 
The  gain  in  wt.  on  exposure  to  air  of  A1  activated  by 
Hg  oc  Impurities  decrease  the  rate  of  oxidation, 
and  it  is  completely  inhibited  by  0-2%  Cu,  1%  Fe, 
or  5%  Si.  Both  02  and  H20  are  necessary  for  the 
reaction,  and  the  product  is  y-AL03,  with  adsorbed 
H20.  F.  J.  G. 

NH4A1F4.  E.  Thilo  (Naturwiss.,  1938,  26, 
529). — The  thermal  decomp,  of  (NH4)3A1FG  takes 
place  in  stages.  If  the  compound  is  heated  in  dry 
N2  at  350°  the  reaction  (NH4)3A1FG  ->  NH4A1F4  + 
2NH4F  occurs.  Above  350°  pure  A1F3  is  obtained  in 
complete  absence  of  H20.  NH4A1F4  is  isomorphous 
with  T1A1F4,  the  unit  cell  having  a  3*59,  c  6*344:0*01  a. 

A.  J.  M. 

Preparation  and  crystal  structure  of  europium 
sulphide,  EuS,  and  fluoride,  EuF2.  G.  Beck 
and  W.  Nowacki  (Naturwiss.,  1938,  26, *495 — 496). — 
EuF2,  d  6*495,  was  prepared  from  EuF3  by  reduction 
in  H2  at  a  red  heat.  Impure  EuS  was  obtained  by 
heating  Eu203  in  a  current  of  H2S.  The  violet 
product  contained  some  oxvsulphide.  By  heating 
Eu2(S04)3  in  a  current  of  H2S,  a  brownish-violet 
sulphide  was  obtained.  It  is  pyrophoric,  insol.  in 
IL,0,  but  readily  sol.  in  very  dil.  acids.  Attempts  to 
make  EuO  were  unsuccessful.  EuS  has  the  NaCl 
type  of  crystal  structure  with  a  5*957±0*002  A.  The 
ionic  radius  of  Eu++  is  1*24  A.  A  powder  photograph 
of  EuF2  with  NaCl  as  standard  gave  a  cubic  structure 
for  EuF2  with  a  5*796  4:0*006  a.  There  are  4  mols.  in 
the  unit  cell.  The  probable  space-groups  are  T\ — 
jPm3, 03 — F43,  and  0\ — Fm3m.  EuF2  has  the  fluorite 
structure,  a  result  confirmed  by  determination  of  tho 
relative  intensities  of  the  Y-ray  spots.  Comparison 
with  the  lattice  consts.  of  BaF2  and  SrF2  shows  that 
the  dimensions  of  the  EuF2  crystal  are  nearer  those  of 
SrF2  than  BaF2.  A.  J.  M. 

Thermal  decomposition  of  some  gallium  salts 
and  structure  of  the  resulting  oxide.  G.  Centoea 
(Congr.  int.  Quim.  pura  apl.,  1934,  9,  IH,  230 — 238; 
Chem.  Zentr.,  1936,  ii,  2322). — The  following  are 
formed  successivelv  on  heating  Ga2(C20A)z,±H20  : 
Ga2(C204)3,2H20  (140—150°),  Gao(Co04)3  (166—180°), 
and  Ga203  (19^-200°).  Ga(OH)(OAc)2  gives 
GaO(OAc)  (140 — 150°)  and  Ga203.  In  each  case  the 
Ga203  formed  gives  an  amorphous  Y-ray  diagram, 
£-Ga203  being  formed  on  heating  to  >480 — 600°. 
Decomp,  of  Ga(0H)3  or  Ga(N03)3  gives  a-Ga203. 

A.  J.  E.  W. 

[Pentacarbon  dioxide.]  A.  Klemenc  (Ber., 
1938,  71,  [JB],  1625—1626;  cf.  A.,  1937,  I,  575).— 
A  reply  to  Diels  (A.,  1938,  I,  410).  H.  W. 
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Reactions  of  dicarbon  gas.  A.  Klemenc  and 
G.  Wagner  (Z.  anorg.  Chcm.,  1938,  239,  1 — 13). — 
The  reactions  of  C2,  formed  in  the  decomp,  of  C302 
(cf.  A.,  1934, 1314),  with  02  and  H2  at  200°  have  been 
studied.  Reasons  are  given  for  the  belief  that  they 
are  reactions  of  C2  and  not  of  C302.  With  02,  CO  and 
C02  and  at  the  same  time  two  solid  0  oxides ,  C304 
and  C306,  are  formed.  These  are  colourless  or 
faintly  yellow  and  stable  to  alkali.  At  300°  they 
decompose  to  CO  and  C02.  It  is  suggested  that  C304 
and  C3O0  result  from  addition  of  02  to  C302,  whilst 
C2  affords  at  first  C202  which  .may  then  decompose 
to  2C0  or  to  C  +  Ct)2,  followed  by  C  +  02  —  C02. 
With  H2  the  products  are  C2H2  and  higher  hydro¬ 
carbons.  Some  observations  on  the  thermal  decomp, 
of  C302  and  on  the  photochemical  polymerisation  of 
C2  to  red  solid  C  are  recorded.  F.  J.  G. 

Influence  of  keto-  and  keten  groups,  adsorbed 
molecules  and  ions  on  the  mechanism  of  carbon 
oxidation.  V.  Sihvonen  (Trans.  Faraday  Soc., 
1938,  34,  1062— 1074).— Theories  concerning  the 
mechanism  of  the  breakdown  of  the  C  lattice  are 
based  on  extensive  experimental  evidence  on  the 
influence  of  keto-  and  keten  groups,  and  of  adsorbed 
mols.  The  mechanism  of  C  oxidation,  the  reduction 
of  C02,  the  adsorption  of  02,  the  effect  of  H20,  and 
the  anodic  oxidation  of  C  both  in  the  electrolytes  and 
in  the  gas  phase  are  considered.  W.  R.  A. 

Surface  reaction  of  graphite  with  oxygen, 
carbon  dioxide,  and  water  vapour  at  low  pres¬ 
sures.  L.  Meyer  (Trans.  Faraday  Soc.,  1938, 
34,  1056 — 1061). — An  apparatus  for  the  investigation 
of  the  surface  reactions  of  graphite  with  oxidising 
gases  is  described  and  the  requirements  necessary 
for  the  investigation  of  the  true  primary  surface 
reaction  are  indicated.  The  reaction  with  02  shows 
two  different  types,  viz.,  a  low- temp,  (up  to  1500°  K.) 
reaction  of  the  first  order,  characterised  bv  dissolution 
of  Oo  in  the  graphite  according  to  Henry’s  law,  and 
a  higli-temp.  (>1800°  K.)  reaction  of  zero  order.  The 
surface  reaction  with  C02  is  also  of  zero  order.  A 
description  of  the  experiment  with  H20  vapour  is 
given ;  the  reaction  is  of  zero  order  as  found  by 
Sihvonen,  no  C02  being  formed  as  primary  product. 
The  largo  difference  in  the  abs.  rate  of  formation  of  CO 
is  attributed  to  differences  in  the  structure  or  purity  of 
the  graphite.  W.  R.  A. 

Formation  of  salts  from  graphite  by  strong 
acids.  U.  Hofmann  and  W.  Rvjdorff  (Trans. 
Faraday  Soc.,  1938,  34,  1017— 1021).— Graphite  salts 
of  HCi04,  H2Se04,  HN03,  H3P04,  H4P207>  and 
H3As04,  analogous  to  the  compound  formed  between 
graphite  and  have  been  prepared.  They  are 

stable  only  in  the  presence  of  their  parent  acid 
(cone.)  and  are  decomposed  by  H20  (even  by  atm. 
H20).  A- Ray  examination  of  these  salts  shows  that 
the  hexagon  structure  of  graphite  persists.  The 
acid  is  absorbed  into  the  graphite  lattice,  one  acid  mol. 
for  8  C.  The  compounds,  which  are  formed  only  in 
the  presence  of  an  oxidising  agent,  can  be  reduced  by  a 
reducing  agent  sol.  in  the  appropriate  cone.  acid. 
Data  on  oxidation  and  reduction  indicate  that,  with 
H2S04,  a  graphite  H  sulphate,  C^HSO^  is  formed; 
and  similarly  with  other  acids.  Undissociated  acid 
ll  (a.,  i.) 


mols.,  as  well  as  anions,  become  absorbed  between 
lattice  layer  planes ;  it  is  suggested  that  for  24  C  two 
mols.  and  one  anion  of :  acid  are  taken  up.  Both 
formation  and  reduction  of  salts  take  place  in  stages 
of  definite  structure.  The  stabilities  of  the  salts  are  : 
perchlorate  and  H  sulphate  >  selenate  >  nitrate  > 
phosphate  and  pyrophosphate  >  arsenate.  The 
electrochemical  behaviour  of  the  salts,  their  reversible 
formation,  their  interconvertibility  by  anionic  ex¬ 
change,  and  the  X-ray  data  favour  the  view  that  they 
are  salts,  not  esters,  of  graphite,  W.  R.  A. 

Cold  combustion  of  carbon  monoxide  by  trans¬ 
formation  into  ammonium  carbonate  using 
ammoniacal  solutions  of  copper  salts.  K. 
Leschewski,  H.  Moller,  and  B.  Steinmann  -  (Z. 
anorg.  Chem.,  1938,  239,  180 — 188;  cf.  A.,  1935, 
1332;  1938,  I,  262). — CO  is  not  oxidised  by  Cu11  in 
absence  of  NH3,  whilst  accumulation  of  (NH4)2C03 
retards  the  absorption  of  CO.  After  a  time  the 
absorption  of  CO  mixed  with  02  ceases  when  all  the 
Cu1  is  used,  but  treatment  with  CO  alone  regenerates 
Cu1  and  restores  the  absorptive  power  of  the  solution. 
The  process  can  be  made  continuous,  with  separation 
of  solid  (NH4)2C0o,  by  using  alternately  CO  mixed 
with  02  and  CO  alone.  F.  J.  G. 


Silicon  nitride.  A.  G.  Nasini  and  A.  Cavaliani 
(Congr.  int.  Quim.  pura  apl.,  1934,  9,  III,  2S0 — -293; 
Chem.  Zentr.,  1936,  ii,  2320). — Si02  is  converted  into 
Si3N4  without  formation  of  intermediate  products  by 
treatment  with  N2  at  1300 — 1380°.  The  reactions 
(at  900— 1300°)  of  Si3N4  with  a  no.  of  metallic  oxides 
have  been  studied;  they  are  regarded  as  involving 


02  :  Si3N4 


502  =  3SiO< 


4NO  +  349*4  kg.-cal. 

A.  J.  E.  W. 


Affinity.  LXXXIV.  Zirconium  phosphides. 
E.  F.  Strotzer  and  W.  Biltz  [with  K.  Meisel] 
(Z.  anorg.  Chem.,  1938,  239,  216 — 224). — The  existence 
of  ZrP2  (cf.  A.,  1908,  ii,  597)  has  been  confirmed. 
It  is  the  highest  Zr  phosphide,  and  is  stable  to  air, 
Br,  and  most  acids,  but  is  completely  dissolved  by 
hot  cone.  H2S04.  A  monophosphide ,  ZrP,  is  indicated 
by  tensimeter  curves  and  X-ray  photographs,  and 
the  latter  also  indicate  the  existence  of  a  subphosphide. 
Data  for  p  and  mol.  vol.  of  Zr-P  preps,  are  recorded. 

F.  J.  G. 

Preparation  of  pure  metals  of  the  titanium 
group  by  thermal  decomposition  of  their  iodides. 
IV.  Appearance  of  lower  zirconium  iodides 
in  the  preparation  of  ductile  zirconium.  J.  D. 
Fast  (Z.  anorg.  Chem,,  1938,  239,  145—154), — When 
Zrl4  is  hea  ted  with  Zr  lower  iodides ,  which  decompose 
H20  with  evolution  of  H2,  are  formed.  The  effects 
of  this  reaction  on  the  course  of  the  prep,  of  Zr  by 
decomp,  of  Zrl4  vapour  at  a  glowing  filament  under 
various  conditions  have  been  investigated,  and  from 
the  results  it  is  concluded  that  Zrl4  and  Zr  afford 
Zrl3  at  400°  and  Zrl2  at  560°,  that  ZrLj  partly 
decomposes  to  Zrl2  and  Zel4  above  310°,  and  that 
ZrL,  partly  decomposes  to  Zr  and  ZrL  above  430°. 

F.J.G. 

Basic  zirconium  sulphate  obtained  by  hydro¬ 
lysis  of  the  normal  sulphates.  (Mlle.)  M. 
Faianski  (Compt.  rend.,  1938,  206,  1479- — 1480). — A 
study  of  the  system  Zr02-S03-H20  by  the  residue 
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method  shows  that  the  salt  described  by  Hauser 
(A.,  1910,  ii,  872)  is  lZr02,5S0^nH20.  Analysis  of 
the  solid  phases  gives  7i  =  29-5^0*5.  A.  J.  E.  W. 

Lead  oxides.  A.  Baroxi  (Gazzetta,  1938,  68, 
387 — 393)^ — X-Ray  and  magnetic  investigations  show 
that  the  supposed  Pb20  of  various  investigators  is  a 
mixture  of  Pb  and  of  tetragonal  PbO.  X-Ray 
examination  of  the  products  of  the  thermal  decomp, 
of  Pb02,  both  at  atm.  pressure  and  in  vac.,  indicates 
the  existence  of  only  Pb203  and  Pb304.  No  evidence 
for  the  existence  of  black  Pb304  or  of  Pb7On  was 
obtained,  and  these  are  probably  additive  products 
of  Pb203  with  0.  In  the  action  of  02  on  PbO  pressure 
(5—200  atm.)  has  no  influence  on  the  products 
formed,  wThich  are  identical  with  those  obtained  by 
the  decomp,  of  Pb02.  Magnetic  measurements  for 
the  system  PbO-O  confirm  this.  0.  J.  W. 

Nitrosyl  fluoborate,  its  preparation,  proper¬ 
ties,  and  use  for  fluorination.  S.  A.  Voznesen- 
SKi  and  P.  P.  Kurski  (J.  Gen.  Chem.  Russ.,  1938,  8, 
524 — 528). — NO,>  and  cone.  aq.  HBF4  yield  N0BF4. 
NH2Ph,HCl  in  EtOH  and  NOBF*  give  PhN„-BF4  in 
90%  yield.  ~R.  T. 

a-  and  p-Monohydrates  of  molybdic  anhydride. 
V.  Auger  (Compt.  rend.,  1938,  207,  164 — 166). — The 
prep,  and  properties  of  the  a-  and  p-monohydrates  of 
Mo03  are  discussed  and  the  results  of  Rosenheim  and 
Davidson  (A.,  1904,  ii,  128)  are  criticised.  The 
p-monohydrate  is  actually  Mo03  containing  adsorbed 
H20.  v  W.  R.  A. 

Preparation  and  analysis  of  aqueous  liypo- 
bromous  acid,  E.  A.  Schiloy  and  N.  P.  Kanjaev 
(J.  Gen.  Chem.  Russ.,  1938,  8,  445 — 447). — 0  01 — 
0*05M-Br  is  shaken  with  excess  of  Ag3P04;  the 
solution,  when  distilled  in  vac.  at  25 — 30°  in  absence 
of  light,  yields  pure  aq.  HOBr.  Sensitive  methods  of 
detecting  Br'  and  Br03'  in  presence  of  HOBr  are 
described.  R.  T. 

Reduction  of  potassium  permanganate  by 
oxalic  acid  in  aqueous  solution.  J.  A.  Muller 
and  (Mlle.)  E.  Peytral  (Bull.  Soc.  chim.,  1938, 
[v],  5, 1168 — 1171). — If  2  mols.  of  KMn04  and  3  mols. 
of  H2C204  are  allowed  to  interact,  (Mn02)9,2K20,nH20 
is  formed.  After  treatment  with  cone.  HN03  and 
heating  to  110°  Mng017,4 — 5H20  is  formed,  which, 
when  heated  to  350 — 400°,  loses  H00  to  form  Mnq014. 

C.  R.  H. 

Preparation  of  a  stable  hydrate  of  manganese 
dioxide  in  dry  air  at  room  temperature.  J.  A. 
Muller  (Bull.  Soc.  chim.,  1938,  [v],  5,  1166 — 
1168). — If  KMn04  is  reduced,  in  presence  of  cone. 
HN03,  by  H2C204  in  an  amount  insufficient  for 
complete  reduction,  the  ppt.,  after  drying  at  room 
temp.,  corresponds  with  (Mn02)2,H20.  C.  R.  H. 

Active  substances.  XXX.  Chemical  speci¬ 
ficity  of  different  forms,  richer  in  energy,  of 
one  on  the  same  type  of  crystal.  I.  Different 
forms,  rich  in  energy,  of  a-Fe203.  R.  Fricke, 
F.  Blaschke,  and  C.  Schmitt  (Ber.,  1938,  71,  [B], 
1738 — 1743). — Different,  active  preps,  of  a-Fe203 
are  immersed  in  solutions  of  K3P04  until  adsorptive 
equilibrium  is  attained  and  the  adsorbed  KOH  and 
H3P04  arc  measured.  The  transition  from  a-Fe02H 


to  the  very  irregularly  distorted  lattice  of  a-Fe203 
causes  an  immediate  increase  in  the  ratio  of  adsorbed 
KOH  to  adsorbed  H3P04,  which  diminishes  greatly 
with  lessened  distortion  of  the  oxide  (with  increasing 
temp,  of  preheating).  It  thus  appears  that  a-Fe203 
with  very  irregular  lattice  distortion  has  much 
stronger  acidic  in  relationship  to  its  basic  properties 
than  an  a-Fe203  with  mainly  ordered  crystal  lattice. 
According  to  conditions  vTith  respect  to  energy 
content,  a  chemical  compound  can  exhibit  different 
chemical  properties.  H.  W. 

Hydroxides  and  oxide  hydrates.  LI.  De¬ 
pendence  of  the  chemical  properties  of  poly¬ 
morphous  compounds  on  the  type  of  crystal. 
II.  Ferric  hydroxides.  R.  Fricke,  F.  Blaschke, 
and  C.  Schmitt  (Ber.,  1938,  71,  [JB],  1731—1737).— 
From  equally  cone,  solutions  of  K3P04,  equal  amounts 
of  different,  finely- divided  preps,  of  a-Fe02H  and 
y-Fe02H  adsorb  KOH  and  H3P04  in  such  a  manner 
that  the  quotient  of  the  adsorbed  amounts  of  the 
two  types  of  ion  is  nearly  identical  for  both  types  of 
crystal.  The  basic  and  acidic  properties  of  the  two 
costal  types  are  therefore  closely  similar.  Accord¬ 
ing  to  these  results  and  to  measurements  of  pn 
y-Fe02H  is  rather  more  strongly  acidic  than  a- 
Fe02H.  In  their  amphoteric  behaviour  the  two 
cryst.  modifications  of  Fe02H  differ  less  from  one 
another  than  do  the  two  ervst.  tvpes  of  cc-A102H 
(Fricke  et  al ,  A.,  1937,  I,  19)!  V  H.  W. 

Magnetic  contribution  of  the  constituents 
of  ferric  hydroxide  formed  in  alkaline  media. 
R.  Chevallier  and  (Mlle.)  S.  Mathieu  (Compt. 
rend.,  1938,  207,  58 — 61). — Fe(0H)3  formed  in 
alkaline  media  contains  goethite,  a-Fe203,H20  (1), 
which  can  be  isolated  by  HN03,  and  a  HN03-sol. 
Fe(OH)3  (II).  The  individual  contributions  of  (I) 
and  (II)  are  considered.  The  susceptibility  of  (I) 
is  small,  whilst  that  of  (II)  is  high  and  increases  with 
time.  The  high  val.  for  (II)  may  arise  from  the 
presence  of  some  ferromagnetic  Fe203  formed  during 
the  reaction ;  this  theory  has  not  yet  been  proved 
but  evidence  of  the  heterogeneity  of  (II)  is  cited  in 
its  favour.  W.  R.  A. 

Higher  oxygen  compounds  of  nickel.  B.  A. 
Petrov  and  B.  Ormont  (J.  Gen.  Chem.  Russ.,  1938, 
8,  563 — 571). — Repetition  of  Goralevitsch’s  work 
(A.,  1930,  1141 ;  1931,  324;  1932,  585)  does  not  lead 
to  production  of  NiVI  or  NiYin  oxides,  but  only  to 
NiO,  Ni203,  and  Ni02.  Ni02  was  also  prepared  by 
anodic  oxidation  of  Ni.  R.  T. 

Artificial  radioactivity  as  a  test  for  minute 
traces  of  elements.  G.  T.  Seaborg  and  J.  J. 
Livingood  (J.  Amer.  Chem.  Soc.,  1938,  60,  1784 — 
1786). — Small  amounts  of  impurities  can  be  detected 
by  means  of  their  characteristic  half-lives  after  the 
substance  containing  the  impurities  has  been  rendered 
artificially  radioactive.  With  the  aid  of  chemical 
separation,  6  p.p.m.  of  Ga  vTere  detected  in  Fe. 

E.  S.  H. 

Review  of  the  application  of  microscopical 
study  to  metallurgical  problems.  G.  M. 
Schwartz  (Econ.  Geol.,  1938,  33,  440— 153).— The 
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val.  of  methods  of  microscopical  analysis,  particularly 
the  study  of  polished  surfaces  of  ores,  is  illustrated. 

L.  S.  T. 


Qualitative  analysis  by  the  semi-micro-method. 
G.  W.  Smith  (J.  Chem.  Educ.,  1938,  15,  324 — 
329). — Apparatus  and  methods  are  briefly  described. 
A  comparison  of  results  obtained  by  macro-  and  semi¬ 
micro-methods  shows  the  latter  to  be  satisfactory. 

L.  S.  T. 


Quantitative  mineralogical  analysis  of  dusts. 
J.  H.  Hellmers  and  H.  Udlxjft  (Zeiss-Nachr.,  1936, 
2,  1 — 10;  Chem.  Zentr.,  1936,  ii,  2178). — A  method 
of  analysing  dusts,  employing  an  immersion  method 
of  determining  n  for  the  particles  in  conjunction  with 
a  polarising  microscope,  is  described.  A.  J.  E.  W. 


Report  of  [A.O.C.S.]  Committee  on  Indicators. 
J.  L.  Mayfield  (Oil  &  Soap,  1938,  15,  206 — 207). — 
Thymolphthalein  and  Me-blue  are  considered  un¬ 
desirable  ;  thymol-blue  is  better,  but  the  colour 
change  is  not  adequate  in  all  cases.  All  three 
indicators  show  an  unsatisfactory  lack  of  uniformity 
between  different  batches  of  the  dyes.  An  aniline- 
blue  (G.  Grubler)  gives  a  sharp,  distinct  red-blue 
change  and  the  results  obtained  with  it  up  to  almost 
30%  free  fatty  acids  were  identical  with  those 
obtained  with  phenolphthalein.  E.  L. 


6  : 7-Dimethoxyisoquinoline-l-carboxylic  acid 
as  a  fluorescence  indicator.  L.  Szebelledy 
and  J.  J6nas  (Z.  anal,  Chem.,  1938,  113,  326 — 
334). — The  oxidation  (KMn04)  product  of  papaverine 
having  the  properties  of  a  fluorescent  indicator  is 
shown  to  be  6  :  7 -dimethylisoquinoline-1  -carboxylic 
acid.  The  data  tabulated  for  the  limits  of  visibility 
of  the  fluorescence  of  the  indicator  show  that  the 
presence  of  the  commoner  ions  and  cations  has  little 
or  no  effect.  The  colour  change  interval  of  the 
fluorescence  ranges  from  pn  9-5  (yellow)  to  p^  1 1  *0 
(blue).  The  indicator  is  suitable  for  the  titration  of 
strong  and  weak  acids  and  strong  bases  in  coloured 
solutions.  Data  for  the  titration  of  0  1n-  and  N- 
NaOH  with  AcOH  alone  (compared  with  phenol¬ 
phthalein)  and  in  presence  of  Columbia-brown  R, 
tartrazine  NX,  and  methylene-blue  are  recorded. 
Anhyd.  glycerol  is  the  most  suitable  solvent  for  the 
prep,  of  a  solution  (0-1%)  of  the  indicator.  For 
colourless  solutions  02  c.c.  of  this  solution,  after 
dilution  with  an  equal  vol.  of  EtOH,  is  recommended 
for  each  100  c.c.  to  be  titrated ;  for  coloured  solutions, 
1  c.c.  is  preferable.  L.  S.  T. 


Orcinolaurin  as  a  fluorescence  indicator.  J. 
J6nas  and  L.  Szebelledy  (Z.  anal.  Chem.,  1938, 
113,  422 — 428).— Orcinolaurin  can  be  used  as  a 
fluorescence  indicator  for  titration  of  strong  acids 
and  bases  in  deeply  coloured  solutions  by  ordinary 
light.  Its  greenish  fluorescence  develops  at  p^ 
between  6*5  and  8*0.  The  usual  cations  (except 
Fe***)  and  anions  have  only  slight  effects  on  the 
fluorescence.  J.  W.  S. 


Anthocyans  as  indicators  in  neutralisation 
analysis.  V.  H.  Mat  ox.  a  and  C.  B.  Macek  (Chem. 
Obzor,  1936,  11,  83 — 84;  Chem.  Zentr.,  1936,  ii, 
2758). — The  anthocyan  prepared  from  the  flowers 
of  Althaea  rosea  (A.,  1930,  1143)  is  rose-red  at  p^ 


1 — -4,  sepia-brown  at  neutralisation  point,  and  green 
at  pH  1 1 ;  it  possesses  the  advantage  of  changing 
colour  near  to  the  neutralisation  point.  The  colouring 
matter  of  red  cabbage  is  also  an  indicator. 

A.  H.  C. 

Quantitative  analysis  of  mixtures  of  strong 
and  weak  acids,  buffer  and  neutral  salts. — See 
B.,  1938,  1082. 

Determination  of  hydrogen  in  steels. — See 
B.,  1938,  1048. 

Determination  of  chlorine  by  Mohr’s  method 
in  presence  of  manganese.  I.  C.  Ritsema  (Pharm. 
Weekblad,  1935, 75, 1017— 1018).— Mn  interferes  with 
the  end-point  in  the  titrimetric  determination  of  Cl 
in  drinking-H20,  using  Ag2Cr04  as  indicator.  It  may 
be  removed  by  shaking  the  sample  with  MgO  and 
filtering  off  the  ppt.  before  titration.  MnO  reacts 
with  Ag2Cr04  to  give  Ag,  CrO/',  Mn”*,  and  Mn02. 

S.  C. 

Micro-analytical  determination  of  bromine. — 
See  A.,  1938,  III,  862. 

Determination  of  iodine  and  potassium  iodide 
in  tincture  of  iodine. — See  B.,  1938,  1097. 


Titration  of  small  quantities  of  fluorides 
with  thorium  nitrate.  I.  Effect  of  changes 
in  amount  of  indicator  and  acidity.  II.  Effects 
of  chlorides  and  perchlorates.  D.  Dahle,  R.  U. 
Bonnar,  and  H.  J.  Wichmann  (J.  Assoc.  Off.  Agric. 
Chem.,  1938,  21,  459—467,  468— 474).— I.  Rowley 
and  Churchill’s  procedure  (A.,  1938,  I,  95)  is  modified 
so  as  to  apply  to  small  amounts  of  F  by  titrating  a 
blank  with  NaF  to  an  exact  colour  match  with  the 
experimental  sample.  The  relation  between  colour 
developed,  [F],  and  p^  is  worked  out  in  detail; 
greatest  accuracy  and  sensitivity  are  obtained  at  pa 
2-75. 

II.  In  presence  of  Cl'  and  CIO/  the  vals.  obtained 
are  too  high.  Neutralisation  of  the  distillate  is  to  be 
avoided.  A  procedure  for  titrating  without  neutralis¬ 
ation  and  means  of  avoiding  high  acidity  in  the 
distillate  are  presented.  E.  C.  S. 

Rapid  determination  of  fluorine  in  apatites. 
See  B.,  1938,  1033. 


Determination  of  sulphur  by  means  of  oxidis¬ 
ing  alkali  melts.  A.  L.  Bernoulli  and  H.  Stauf¬ 
fer  (Z.  anal.  Chem.,  1938, 113, 340—342). — 0*1 — 0*2g. 
of  the  sample  is  covered  with  2  g.  of  KC103,  5  g.  of 
KOH,  and  2 — 5  c.c.  of  H20  in  a  Ni  crucible.  A 
smaller  Ni  crucible  is  inverted  over  the  mixture,  and 
both  crucibles  are  heated  to  redness  from  top  and 
bottom  in  a  regulated  manner.  After  treatment  of 
crucibles  and  the  fused  mass  with  hot  H20,  the 
solution  is  weakly  acidified  with  cone.  HC1,  and 
filtered.  The  SO/'  is  then  pptd.  as  usual.  For 
org.  compounds  containing  S,  the  error  is  >0*3%,  and 
with  care  no  explosion  occurs.  Advantages  of  the 
method  are  its  simplicity  and  the  avoidance  of  ions, 
such  as  N03',  strongly  adsorbed  bv  BaSCL. 

L.  S.  T. 


Determination  of  pyritic  sulphur  in  coal. — 
See  B.,  1938,  1002. 

'  Rapid potentiome trie  method  for  determination 
of  sulphate.  B.  E.  Christensen,  H.  Wymore, 
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and  V.  H.  Cheldelin  (Ind.  Eng.  Chem.  [Anal.], 
1938,  10,  413— 414).— S04"  (0*05— 0*25x)  can  be 
determined  in  25 — 60%  aq.  MeOH,  containing  >1  mg. 
of  K2S<,03  in  25  c.c.,  by  electrometric  titration  with 
BaCL.  E.  S.  H. 

Errors  in  the  use  of  standard  sodium  thiosul¬ 
phate  solutions  containing  borax  as  preservative. 
C.  W.  Jordan  (Amer.  J.  Pharm.,  1938,  110,  316 — 
321). — Tho  use  of  borax  and  other  substances  for 
preserving  standard  aq.  Na2S203  is  discussed. 
Erroneous  results  are  obtained  when  alkaline  pre¬ 
servatives  (NaOH,  NaaC03,  borax,  etc.)  are  used; 
the  error  is  up  to  50%  in  Mcllhiney’s  Br  method  of 
determining  unsaturated  linkings  (A.,  1903,  ii,  340). 

E.  O.  H. 

Semi -micro-determination  of  nitrogen  in  coke. 

— SecB.,-1938, 1003. 

Aspiration  method  in  determining  ammonia 
and  other  volatile  gases.  L.  A.  Sakver  (Ind. 
Eng.  Chem.  [Anal.],  1938,  10,  415). — Relative 
advantages  of  aspiration  and  distillation  are  discussed. 

E.  S.  H. 

Colorimetric  determination  of  ammonia  with 
phenol  and  hypochlorite.  Application  in  Fuchs1 
carcinoma  reaction.  K.  Hinsberg  and  K.  Mucke 
(Biochem.  Z.,  1938,  297,  332 — 335). — For  the  photo¬ 
metric  determination  of  NH3  [e.g.y  after  heating  with 
H2S04  as  in  the  Kjeldahl  method)  the  procedure 
dopending  on  the  colour  produced  with  phenol  and 
NaOCl  (cf.  Van  Slyke  and  Ilillcr,  A.,  1934,  94)  is 
superior  to  the  Xesslcr  method,  which,  however,  is 
to  be  preferred  in  applying  Fuchs’  test  (Z.  ges.  exp. 
Med.,  1936,  98,  70).  ‘  W.  McC. 

Micro-determination  of  ammonium.  Micro- 
alkalimetric  studies.  III.  J.  Mika  (Mitt,  berg.- 
huttenmann.  Abt.  Palatin-Joseph-Univ.,  1935,  7, 
92 — 110;  Chem.  Zentr.,  1936,  ii,  2180). — The  sample 
is  distilled  to  dryness  with  aq.  NaOH  in  a  current  of 
air,  tho  N1I3  being  absorbed  in  H3B03  and  titrated. 
The  apparatus  and  technique  are  described.  An 
average  negative  error  of  >0*6%  is  claimed. 

A.  J.E.  W. 

Microchemical  examination  of  explosives  and 
ammunition. — See  B.,  193S,  1105. 

Field  test  for  phosphates.  M.  C.  Oakes  (Econ. 
Geol,,  1938,  33,  454 — 457). — Utilisation  of  the 
NH4  phosphomolybdato  test  is  described.  The  test 
is  sensitive  to  <0*5%  P205  in  nodules,  limestone, 
shale,  and  chert.  L.  S.  T. 

Sensitisation  of  paper  strips  with  filtered 
mercuric  bromide  solution  in  Gutzeit  method 
of  arsenic  analysis.  R.  S.  Rosenfels  (J.  Assoc. 
Off,  Agric.  Chem.,  1938,  21,  493— 496).— The  HgBr2 
Solution  can  be  used  for  3—4  months  provided  it  is 
filtered  before  strips  are  prepared  from  it.  Strips 
kept  >21  days  wore  satisfactory.  E.  C.  S. 

Determination  of  traces  of  arsenic  by  electro¬ 
lytic  hydrogenation.  Experimental  study  of 
the  mechanism  of  the  technique.  Comparison 
with  chemical  hydrogenation.  H.  Griffon  and  J. 
Thuret  (Bull.  Soc.  chim.,  1938,  [v],  5,  1129—1142). 
—The  electrolytic  method  is  applicable  in  presence 
of  all  concns.  of  neutral  salts,  gives  a  const,  evolution 


of  Ho,  and  yields  very  reproducible  results.  The 
chief  disadvantage  is  the  necessity  for  comparatively 
complex  and  expensive  apparatus.  Tho  accuracy  of 
both  methods  is  about  the  same.  .  C.  R.  H. 

Determination  of  small  quantities  of  carbon 
in  steel.— See  B.,  1938,  10481 

.  '  “•  i  I»- 

Determination  of  traces  of  carbon  monoxide 

in  the  air  of  mines. — See  B.,  1938,  1005. 

»  ... 

Laboratory  measurements  by  means  of  phys¬ 
ical  methods T.  Krass6  (Tech.  Kurir,  1938,  9, 
63 — 65).— For  determining  niinute  amounts  of  C02 
the  change  in  conductivity  of  a  Ba(OH)2  solution 
when  C02  is  introduced  is  measured.  In  measure¬ 
ment  of  short  periods  by  means  of  a  micro-coulom- 
eter  with  reactions  which  can  bo  followed  electro- 
metrically,  the  quantity  of  the  gas  evolved  in  the 
coulometer  oc  the  time  of  tho  reaction ;  a  detailed 
description  of  the  apparatus  es  given.  E.  P. 

Determination  of  ferrocyanide.  R.  HIjner- 
bein  (Angew.  Chem.,  1938,  51,  539— 540).- — The 
reaction  K4Fe(CN)c  +  3Hg(OH)2  Fe(OH)2  -p 

3Hg(CN)2  +  4KOH,  can  be  caused  to  proceed  to 
completion  by  use  of  Hg(OAc)2  in  slightly  alkaline 
solution.  Conversion  of  Hg(CN)2  into  HCN  is  best 
effected  by  distillation  with  HC1  or,  preferably, 
HBr.  A  suitable  apparatus  is  described.  Salts 
Hg2Fe(CN)2,2H30,  Hg3[Fc(CN)6]2,3H20,  and 

Hg3[Co(CN)6]2,2w*5H20  have  been  isolated.  The  last  is 
considerably  more  stable  than  the  corresponding 
Fe  compounds ;  when  heated  at  300°  it  gives  Hg(CN)2, 
Co3[Co(CN)G]2,  and  C2N2.  H.  W. 

Electrolytic  determination  of  n  on-metallic 
inclusions  in  steel. — See  B.,  1938,  1048. 

Microscopical  determination  of  potassium  with 
naphthol-yellow  S.  H.  A.  Frediani  (Ind.  Eng. 
Chem.  [Anal.],  193S,  10,  447— 449).— Iv  can  be 
determined  in  presence  of  excess  of  NH4*  (200  :  1)  at 
a  limiting  concn.  of  7*5  mg.  per  ml.  by  microscopical 
observation  of  the  cryst.  ppt.  formed  with  aq. 
naphthol-yellow  S  saturated  at  20°.  Rb  forms 
similar  crystals,  but  Mg**,  Na*,  Li*,  and  GV  do  not 
interfere.  Acid  samples  should  first  be  neutralised 
by  K-free  NaOH,  E.  S.  H. 

Spectrocolorimetric  determination  of  potass¬ 
ium.  H.  Lundegardh  andK.  Boratynski  (Svcnsk 
Kem.  Tidskr.,  1938,  50,  135 — 144). — Determination 
of  elements  by  direct  photometry  of  spectral  line 
intensity  is  the  most  accurate  method .  available, 
but  the  apparatus  is  costly  and  very  sensitive  to 
external  disturbances.  A  simpler  method  is  to 
determine  the  amount  of  light  passing  a  filter  of 
appropriate  range.  K  is  determined  by  its  lines  at 
7665  and  7699  a.,  using  a  filter  transparent  between 
7000  and  10,000  a.  When  determining  K  in  soils  or  . 
plant  ash  interference  is  caused  by  Ba,  Cs,  Rb  > 
Mn,  Sr,  Fe  >  Na,  Li,  Ca.  Mg  and  Cu  do  not  interfere. 
When  Ca  is  present  in  excess  it  may  be  compensated 
for  bv  its  determination  bv  the  band  in  the  red  in 
the  same  way,  but  owing  to  imperfections  of  the 
filter  Na  interferes.  NH4C1  causes  errors  by  lowering 
the  flame  temp.  The  method  is  accurate  to  about 
5%.  M.  H.M.  A. 
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*■  Inorganic  »■  micro-methods .  I.  Cations .  rl. 
Claudatus  and  G.  Ghimicescu  (Ann.  Sci.  Univ. 
Jassy,  1938,  24, 1,  357— 309).— Methods  are  described 
for  the  following  :  Na.  Pptn.  with  Zn  uranyl  acetate 
and  colorimetry  with  K4Fe(CN)6.  K.  Pptn.  as  the 
cobaltinifcrite,  treatment  with  5%  .  NagPO^  and 
colorimetric  determination  of  N02'  by  means  of  an 
AcOH  solution  of  salipyrine.  NHA.  Adsorption  of 
NH^*  on  zeolite,  liberation  of  NH3  by  NaOH,  and 
nesslerisation.  Fe.  Fe(GNS)3:  extracted  with  EtOAc 
and  determined  colorimetrically.  3I?i.  Conversion 
into  MnO/:  (S208"  and  Ag*).  and  colorimetric  deter¬ 
mination.  Pb.  Pptn.  as  PbCr04  in  dil.  AcOH,  and 
colorimetric  determination  witlrdiphenylcarbazide. 

L.  S.  T. 

Determination  of  the  soda-potash  content  of 
combined  alkali  in  soaps  etc.— Sec  B.,  1938,  1070. 

Separation  and  detection  of  the  elements  of 
the  silver  and  thallium  group.  I.  Wad  a  and  R. 
Isnir  (Sci.  Papers  Inst.  Phvs.  Chem.  Res.  Tokyo, 
1938,  34,  787 — 818). — A  procedure  for  the  separation 
of  Ag,  T1  and  Au,  Ga,  and  In  from  each  other  and 
from  the  elements  with  which  thc}T  arc  likely  to  be 
associated  has  been  developed.  Ag  is  pptd.  with 
HBr,  and  T1  with  most  of  the  Au  is  extracted  from 
the  filtrate  (sr  in  acid)  with  Et20.  The  acid  solu¬ 
tion  is  converted  into  a  5-5X-HC1  solution,  and  Et20- 
extracted,  whereby  all  the  Ga  and  Fem  arc  removed, 
and  some  of  the  Mo,  Re,  Ir,  and  the  remaining  Au. 
These  latter  are  pptd.  with  H2S,  when  the  Et20 
extract  has  been  converted  into  a  HC1  solution. 
Tho  filtrate  is  diluted  to  be  0-1n  and  the  Fe111  reduced 
to  Fe11  with  H2S,  the  solution  being  again  extracted 
with  Et20 ;  the  extract  now’  contains  all  the  Ga  but 
very  little  Fe.  The  small  amount  of  Fe  with  the 
Ga  may  be  removed  by  adding  NaOH  to  the  Et20 
extract,  when  it  has  been  made  into  an  aq.  solution. 
Ga  can  now  be  detected  by  adding  K4Fe(CN)6,  with 
which  it  gives  a  white  ppt.  The  original  5-5X-HC1 
solution  from  which  the  Ga  wTas  extracted  may 
contain  In,  together  with  Fe111  and  traces  of  Mo,  Ir, 
Te,  and  Re;  it  is  converted  into  a  4*5N-HBr  solu¬ 
tion,  which  is  Et20 -extracted,  the  extract  is  converted 
into  a  HC1  solution,  from  which  Mo,  Te,  Re,  and  Ir 
are  pptd.  with  H2S.  The  filtrate  is  boiled,  *  and 
NH4C1  and  aq,  NII3  are  added,  whereby  In  and  Fe  are 
pptd.  The  ppt.  is  dissolved  in  6n-HC1,  and  the  Fe 
extracted  with  Et20,  In  being  practically  inextract- 
able  from  so  acid  a  solution.  R.  C.  M. 

Quantitative  analysis  based  on  spectral  energy. 
M.  Slavek  (Indi  Eng.  Chem.  [Anal.],  1938,  10,  407- — 
411). — Limitations  of  the  internal-standard  method 
are  discussed,  and  measurement  of  energy  of  spectral 
emission  is  recommended  in  place  of  intensity.  The 
spectral  energy  in  a  C  arc  oc  the  wt.  of  element 
causing  the  emission.  Results  for  Ca  in  various 
minerals  show  an  average  error  of  8-3%  and  a  max. 
error  of  18*5%.  The  presence  of  other  elements 
does  not  interfere.  E.  S.  H. 

Microchemical  test  for  magnesite.  H.  L. 
Piotrowskx  (Spraw.  Tow.  Nauk.  Lwow,  1934,  14, 
233 — 234).— On  treating  :  magnesite  with  a  solution 
of  1  part  of  KOH  and  01  part  of  Ti-yellow  in  100 
parts  of  H20,  the  mineral  turns  fire-red.  Dolomite 


and  calcitb  are '  unaffected.  Clay  minerals  turn 
citron-yellow.  Cn.  Abs.  (e) 

Rapid  determination  of  magnesium  in  alum¬ 
inium  alloys. — See  B.,  1938,  1057. 

Electrochemical  separation  [differentiation] 
of  alloys. — See  B.,  1938,  1057. 

Determination  of  lead.  O.  Brunck  (Z.  anal. 
Chem.,  1938,  113,  385 — 389). — Methods  of  deter¬ 
mining  Pb  as  PbS04,  PbCr04,  Pb3(P04)2,  and  PbS 
are  discussed.  The  recommended  method  of  deter^ 
mination  as  PbS  is  to  dissolve  the  sample  in  about 
10  c.c.  of  HN03  (d  118),  heat  until  all  the  HN03 
is  expelled,  dilute  to  150 — 200  c.c.,  and  then  pass 
a  slowT  stream  of  H2S.  Pptn.  is  complete  in  \  hr. 
The  ppt.  is  collected  in  a  weighed  sintered  glass 
crucible,  washed  with  cold  H20,  and  dried  at  110— 
120°.  Amounts  of  Zn  >0-2  g.  per  100  c.c.  are  not 
pptd.  under  these  conditions,  and  other  ions  are 
not  adsorbed  on  the  cryst.  PbS  so  deposited.  Separ¬ 
ation  of  Cd  and  Zn  by  an  analogous  procedure  is 
impossible,  even  with  a  higher  [HN03],  since  the 
CdS  pptd.  is  partly  amorphous.  J.  W.  S. 

Detection  of  lead  ions  in  the  lead  compounds 
of  the  homoeopathic  pharmacopoeia.— See  B., 
1938,  1097. 

Spectroscopic  analysis  of  the  products  of 
lead,  cadmium,  and  zinc  plants. — See  B.,  1938, 
1051. 

Comparison  of  gravimetric  and  electrolytic 
methods  of  determining  copper  in  copper 
sulphate.  F.  I.  Bogojavlekski  (Utschen.  Zap. 
Univ.  Kazan,  1938, 97,  No.  8,95 — 113). — Six  pptn.  and 
seven  electrolytic  methods  have  been  tested.  Pptn. 
by  KSCN  after  reduction  by  S02  or  NH4HS03,  and 
electrodeposition  in  presence  of  HN03  (Luckow^s 
method)  are  recommended.  J.  J.  B. 

Determination  of  copper  and  cadmium  in 
zinc.— See  B.,  1938,  1050. 

Reactions  of  rare  earth  and  allied  elements 
with  polyhydric  phenols  and  alkaloids.  VI. 
Colorimetric  determination  of  cerium,  with 
brucine.  E.  M.  Schemjakix,  Y.  A.  Volkova,  and 
A.  S.  Boshko  (J.  Gen.  Chem.  Russ.,  1938/8,  452 — 
455). — A  mixture  of  Ce-containing  mineral,  cone, 
H2S04,  (NH4)2S2Og,  and  aq.  AgN03  is  heated  for 
1  hr.,  the  product  is  dissolved  in  H20,  an  aliquot 
part  containing  0*014 — 1  mg.  Ce  is  made  neutral 
with  aq.  NH3,  0*5  ml.  of  0*Lm-H2S04  and  2  ml,  of 
O  OlM-brucine  acetate  are  added,  and  the  coloration 
is  compared  after  10  hr.  with  those  given  by  a  series 
of  standards.  R.  T. 

Volumetric  determination  of  cerous  in  pres¬ 
ence  of  ceric  salts.  L.  Weiss  and  H.  Sieger  (Z, 
anal.  Chem.,  1938,  113,  305 — 325). — Numerous 

methods  have  been  critically  examined.  (1)  CeIV 
by  reduction.  The  H3As03  method,  using  IC1  (HC1 
solutions)  or  Os04  (H2S04  solutions)  as  catalysts  is 
satisfactory,  but  titration  of  Ce""’  with  H2Oo, 
especially  in  presence  of  HN03,  is  inaccurate.  FeS04 
or  K4Fe(CN)6  gives  exact  results  with  o-phenanthr- 
oline-Fe"  indicator  in  presence  of  HC1  or  H2S04, 
but  HN03  must  be  absent.  (2)  Ceul  by  oxidation . 
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Job’s  Pb02  method  (A.,  1899,  ii,  334)  is  inaccurate. 
Knorre’s  (NH4)2S2Og  method  (A.,  1898,  ii,  311)  in 
its  original  form  gives  low  results,  but  has  been 
modified  satisfactorily.  Oxidation  in  alkaline  medium 
with  K2S208  and  iodometric  titration  of  the  Ce**** 
according  to  St6rba-Bdhm  and  Matula  (A.,  .1925, 
ii,  716)  '  gives  high  (10 — 20%)  results.  Similar 
oxidation  in  presence  of  Ni’#  and  titration  with 
H3As03  by  Lang  and  Zwerina’s  method  (A.,  1933, 
137)  gives  low  (0-2 — 3*4%)  results.  The  Bi204 
method  (Waegner  and  Muller,  A.,  1903,  ii,  242) 
also  gives  low  (10%)  results.  Lang’s  Cr03  method 
(A.,  1934,  982)  is  accurate  in  HN03,  but  less  so  in 
HC1  and  especially  in  H2S04  solutions.  Oxidation 
in  alkaline  solution  with  K3Fe(CN)6  and  titration  of 
the  K4Fe(CN)6  formed  with  KMn04  (A.,  1908,  ii, 
736)  is  considered  to  be  the  best  and  the  simplest 
method  for  the  determination  of  Ce**‘  in  presence  of 
Ce*,#\  TomiSek’s  potentiometric  method  (A.,  1925, 
ii,  716)  is  very  accurate.  L.  S.  T. 

Quantitative  spectrographic  analyses  of  alloys. 
Influence  of  a  third  metal  on  the  A1  :  Mg  intensity 
ratio  in  light  metal  analysis. — See  B.,  1938,  1057. 

Determination  of  manganese  and  of  the  active 
oxygen  in  its  higher  oxides.  J.  A.  Muller  (Bull. 
Soc.  chim.,  1938,  [v],  5,  1162 — 1165). — Mn  is  deter¬ 
mined  as  MnS04  and  the  latter  can  be  converted 
into  Mn304.  Active  0  is  determined  by  the  liberation 
of  I  from  KI  bv  means  of  HC1  in  an  atm.  of  C02. 

C.  R.  H. 

Rapid  determination  of  minute  amounts  of 
iron  in  must,  wine,  and  cider. — See  B.,  1938,  1090. 

Application  of  citric  acid  to  determination  of 
nickel  in  presence  of  salts  of  iron  and  of  phosphoric 
acid.  V.  P.  Golexdeev  (Rept.  U.S.S.R.  Fat  and 
Marg.  Inst.,  1935,  No.  2,  22— 26).— 10  c.c.  of  10%  aq. 
Na  citrate  are  added  to  20  c.c.  of  the  solution,  the 
mixture  is  heated  at  100°  for  15 — 20  min.,  cooled, 
10  c.c.  of  10%  aq.  NH3  are  added,  and  the  solution 
is  made  up  to  250  c.c.  with  H20.  10  c.c.  of  0*04n- 
KCN  are  added  to  20  c.c.  of  this  solution  and  the 
excess  of  KCN  is  titrated  with  0*02N-AgN03. 

Cii.  Abs.  (e) 

Determination  of  small  amounts  of.  nickel 
in  presence  of  large  amounts  of  iron.  E. 
Reichel  and  L.  Stuzin  (Z.  anal.  Chem.,  1938,  113, 
389 — 419).— A  method  has  been  developed  for 
determination  of  3  X  10~5  to  l’O*4  g.  of  Ni  in  presence 
of  1000 — 15,000  times  its  wt.  of  Fe.  Zn"  corre¬ 
sponding  with  about  100  times  the  wt.  of  the  Ni 
present  is  added  to  the  HC1  solution  of  the  sample, 
NH4F  solution  run  in  until  the  solution  is  decolorised, 
and  the  Zn  and  Ni  are  then  pptd.  together  with 
KjjFe^N)^  The  ppt.  is  ashed,  dissolved  in  cone. 
HC1,  and  after  making  the  solution  slightly  alkaline 
with  NH3  the  Ni  is  pptd.  by  addition  of  an  excess  of 
solid  dimethylglyoxime.  This  ppt.  is  washed, 
ignited,  and  redissolved  in  HC1.  the  solution  being 
evaporated  to  dryness  on  a  water-bath.  The  NiCl2 
is  dissolved  in  H20  and  Ni  determined  colorimetrically 
asNiS.  J.W.  S.  v 

Determination  of  molybdenum  in  steels  with 
the  Pulfrich  photometer. — See  B.,  1938,  1048. 


Hydroxyanthraquinones  as  analytical  re¬ 
agents.  Colorimetric  determination  of  zircon¬ 
ium  or  hafnium.  H.  A.  Liebhaesky  and  E.  H. 


Winslow  (J.  Amer.  Chem.  Soc.,  1938,  60,  1776 — 
1784). — Procedure  for  the  colorimetric  determination 
of  small  amounts  of  Zr  or  Hf  by  means  of  1  :  2-di-, 
1:2:  4-tri-,  and  1  :  2  :  5  :  8-tetra-hydroxyanthra- 
quinone,  using  a  photo-electric  recording  spectro¬ 
photometer,  is  described.  The  method  involves  lake 
formation  at  great  dilution  in  95%  EtOH.  The 
influence  of  acid  concn.  on  the  formation  of  the  lakes 


has  been  studied.  Zr  and  Hf  are  qualitatively  indis¬ 
tinguishable  in  the  test.  Other  cations  interfere  only 


when  they  are  present  in  considerable  excess. 

E.  S.  H* 


Determination  of  antimony,  (a)  P.  E.  Wink¬ 
ler  (Bull.  Soc.  chim.  Belg.,  1938,  47,  403).  (b) 

J.  Pens  {ibid.,  404). — (a)  The  principle  of  Pens’ 
method  (A,,  1938, 1, 274)  has  been  suggested  previously 
by  various  authors.  Winkler’s  iodometric  method 
(A.,  1927,  1160)  has  also  proved  satisfactory. 

(b)  A  reply.  J.  W.  S. 


M.p.  and  b.p.  on  a  micro-  and  macro-scale 
under  various  pressures.  C.  Rosenblum  (Ind. 
Eng.  Chem.  [Anal.],  1938,  10,  449). — Apparatus  is 
described.  E.  S.  H. 


Low-temperature  evaporator.  D.  S.  Stevens 
J.  Lab.  clin.  Med.,  1938,  23,  978—979). 

C.  J.  C.  B. 

Constant-temperature  water-bath  for  solubil¬ 
ity  measurements.  W.  J.  Knox,  jun.  (J.  Chem. 
Edue.,  1938,  15,  343 — 344). — Details  of  construction 
are  given.  L.  S.  T. 

Photo-electric  thermoregulator.  A.  Gross  and 
M.  Bassi^re  (Bull.  Soc.  chim.,  1938,  [v],  5,  1228 — 
1231). — A  regulator  is  described  in  which  a  relay  is 
operated  by  a  light  source  which  is  interrupted  by 
means  of  a  piece  of  A1  foil  attached  to  the  end  of  a 
needle  of  a  galvanometer,  the  latter  acting  as  the 
temp,  indicator.  A  drop  in  temp,  is  followed  by  a 
deflexion  of  the  needle  with  the  result  that  light 
passes  to  the  photo-electric  cell  connected  with  the 
relay.  The  regulator  will  maintain  temp,  of  200— 
1200°  within  4:0*5°.  C.  R.  II. 

Liquefaction  of  helium.  I.  L.  Zelmanov  (Compt. 
rend.  Acad.  Sci.  U.R.S.S.,  1938,  19,  469—170).— 
In  the  process  based  on  the  Joule-Thomson  effect,  the 
discrepancy  between  the  yield  of  liquid  Ho  and  that 
expected  from  Keesom’s  T-S  diagram  is  attributable 
to  miscalculation  of  the  liquefaction  coeff.  ;•  for 
certain  isenthalpies  heat  exchange  may  be  impossible. 
Practical  modifications  to  avoid  this  are  outlined. 

I.  Me  A. 

Light  filter  for  the  isolation  of  the  green 
mercury  line.  0.  Stoll  (Ber.,  1938,  71,  [B], 
1576 — 1577). — A  half -saturated  solution  of  NdCl^ 
to  which  20  wt.-%  of  CuC^  (calc,  on  H20  used)  has 
been  added  has  S0%  transparency  for  the  green  lines 
and  >0*1%  transparency  for  the  yellow  and  blue 
lines  and  is  opaque  to  the  red,  violet,  and  ultra¬ 
violet  lines  of  the  Hg  spectrum.  A  saturated  solution 
of  Nd(N03)3  containing  CuCl2  removes  all  light  from 
the  Hg  spectrum  or  white  light  except  a  small  spectral 
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region  around  5460  A.  The  solution  is  stable  to  light 
and  can  be  preserved  unchanged.  H.  W. 

Inexpensive  microscope  lamp  for  critical 
illumination.  J.  G.  Carlson  (Stain.  Tech.,  1938, 
13,  97 — 100). — A  microscope  lamp  with  light  of 
adjustable  intensity  is  described.  Light  filters  can 
be  made  by  mounting  layers  of  coloured  Cellophane 
in  balsam  between  glass  slips.  E.  E.  H. 

Photo-electric  colorimeter.  K.  Hare  and  R.  E. 
Phipps  (Science,  1938,  88,  153 — 154). — The  instru¬ 
ment  described  utilises  a  balanced  circuit  achieved 
by  the  use  of  a  variable  resistance  in  the  circuit  of  one 
of  the  photo-electric  cells.  L.  S.  T. 

Simplified  colorimetric  technique.  R.  Seifert 
(Suddeuts.  Apoth.-Ztg.,  1936,  76,  376 — 377;  Chem. 
Zentr.,  1936,  ii,  823). — Measurements  carried  out  with 
very  simple  apparatus  are  described.  H.  J.  E. 

Objective  measurement  of  colour.  J.  W.  Perry 
(J.  Sci.  Instr.,  1938,  15,  270— 277).— The  general 
principles  of  direct  colour  measurement  based  on  the 
use  of  filter-screened  photocells  and  the  exact  deter¬ 
mination  of  the  coefifs.  in  a  trichromatic  specification, 
and  the  application  of  these  principles  to  “  bianco- 
meters/’  are  examined.  Categories  embracing 
spectrophotometrically  similar  colours  and  colorimetry 
over  the  whole  colour  field  are  distinguished.  The 
instruments  and  their  application  to  the  measurement 
of  colour  differences  are  described.  N.  M.  B, 

New  fluorometer.  O.  Maercks  (Z.  Physik, 
J.938,  109,  685 — 699). — A  method  for  measuring 
fluorescence  resonance  periods  with  an  accuracy  of 
2  x  10~10  sec.  is  described.  The  exciting  radiation  is 
interrupted  by  a  train  of  supersonic  waves  of  known 
frequency  and  the  fluorescent  light  is  passed  through 
the  same  or  another  train  of  supersonic  waves.  The 
resulting  displacement  is  a  measure  of  the  fluorescence 
resonance  period.  •  H.  C.  G. 

Application  of  the  neon  lamp  and  copper 
oxide  photo-electric  cell  to  volumetric  analysis 
(photometric  titration).  T.  Somiya  (Congr.  int. 
Quim.  pura  apl.,  1934,  9,  VI,  63 — 69;  Chem.  Zentr., 
1936,  ii,  3152;  cf.  B.,  1935,  854). — The  titration 
solution  is  placed  between  a  source  of  light  and  a 
Cu  oxide  photo-electric  cell  or  a  Ne  lamp  (which 
is  silvered  except  for  a  small  window)  and,  using  a 
liquid  light  filter  if  necessary,  titration  is  followed  by 
galvanometer  deflexions.  Increased  accuracy  and 
scnsitivitv  arc  claimed.  A.  H.  C. 

Instructions  for  crystal  measurement  with 
new  model  of  the  two-circle  goniometer.  P. 
Terpstra  (Rec.  trav,  chim.,  1938,  57,  893 — 904). 

E.  L.  U. 

.  Graphic  method  of  -  determining  the  optic 
sign  and  the  true  axial  angle  from  the  refractive 
indices  of  biaxial  minerals.  J.  H.  Lane,  jun., 
and  H.  T.  U.  Smith  (Amer.  Min.,  1938,  23,  457 — - 
460).  L.  S.  T. 

Ultra-violet  rays  in  the  laboratory.  H.  Piraux 
(Tech.  Ind.  Chim.,  1938,  No.  277  bis,  190).— The 
application  of  ultra-violet  (Wood's)  light  to  fluorescence 
analysis  etc.  is  reviewed.  I.  C.  R. 


Quantitative  X-ray  analysis  of  crystalline 
powders.  K.  Schafer  (Z.  Krist.,  1938,  99,  142 — 
152  ;  cf.  Glocker,  A.,  1934,  979 ;  Brindley,  A.,  1938, 1, 
124). — Detailed  procedure  is  given  for  the  optimum 
application  of  standard  (Laue)  theory  of  abs.  Y-ray 
intensities  to  the  analysis  of  fine-grained  mixtures  by 
photometry  of  selected  reflexions  from  cylindrical 
specimens.  Results  for  50-50%  binary  mixtures  or 
alloys  (NaCl-KBr,  CuALj-Al)  are  accurate  to  3%. 
Eor  components  in  low  concn.  or  complicated  lattices, 
calibration  is  preferable.  I.  Me  A. 

Extension  of  the  double -crystal  X-ray  spectro¬ 
meter.  M.  Renninger  (Z.  Krist.,  1938,  99,  181 — 
187). — A  three- crystal  arrangement  aiming  at  the  high 
resolution  necessary  for  the  analysis  of  real  crystal 
reflexions  is  compared  in  substance  and  scope  with 
DuMond's  instrument  (A.,  1938,  I,  15).  The  ad¬ 
vantage  of  its  highly  monochromatic  narrow  beam  is 
shown  in  consideration  of  calcite  reflexions  of  Mo  K a 
rays  monochromatised  by  two  “  ideal  ”  diamonds. 

I.  McA. 

Determination  of  indices  of  stereographically 
projected  crystal  surfaces.  H.  Tertsch  (Z. 
Krist.,  1938,  99,  61 — 66). — A  discussion  of  (known) 
graphical  methods.  I.  Me  A. 

Apparatus  for  electrometric  titrations  of  high 
precision.  E.  Stenhagen  (Ind.  Eng.  Chem.  [Anal.], 
1938, 10,  432 — 433).— Apparatus  for  general  purposes 
and  for  titrations  in  org.  solvents  is  described.  A 
special  stirring  device  renders  the  apparatus  suitable 
for  titrations  in  an  inert  atm.  E.  S.  H. 

Glass  electrode  for  differential  titrations.  M. 
Pai 6  (Compt.  rend.,  1938,  207,  151 — 153). — A  glass 
electrode  for  differential  titrations  consists  essentially 
of  a  glass  U-tube  slightly  constricted  at  the  middle  and 
separated  into  two  compartments  by  a  glass  (Corning 
015)  membrane.  Each  compartment  contains  the 
same  amount  of  liquid  for  titration.  Various  amounts 
of  titrating  liquid  are  added  and  the  difference  between 
the  amounts  added  to  the  two  compartments  is 
maintained  at  a  const,  small  quantity.  With  each 
addition  the  difference  in  potential  between  the  two 
sides  of  the  membrane  is  measured  and  a  differential 
titration  curve  is  thus  obtained.  By  using  a  stand¬ 
ardised  glass  electrode  the  differential  and  abs. 
titration  curves  are  obtained  simultaneously.  The 
dissociation  consts.  of  weak  acids  and  bases  and  the  pE 
at  the  point  of  neutralisation  can  be  determined  with 
greater  accuracy  than  from  an  abs.  curve  either  alone 
or  combined  with  a  calc,  differential  curve. 

W.  R.  A. 

Electrical  measurement  of  pK.  J.  Vassillii&re- 
Arlhac  (Tech.  Ind.  Chim.,  1938,  No.  277  bis,  185 — 
187). — A  review  of  the  principles  of  the  method, 
methods  of  measurement,  and  the  electrodes  available. 

I.  C.  R. 

Purification  of  organic  solvents  intended  for 
conductometric  measurements.  L.  de 
Brouckere  and  A.  Prigogine  (Bull.  Soc.  chim. 
Belg.,  1938,  47,  399— 402).— Commercial  PrOH  was 
purified  by  heating  for  <15  hr.  in  presence  of  CaO, 
distilling,  and  then  fractionating.  The  fraction  of 
b.p.  97— 97 '3°  and  k  3—6  X  lCh8  ohm  was  redistilled 
at  40°/40 — 50  mm.  in  a  slow  stream  of  H2.  The 
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conductivity  of  the  distillate  was  a  min.  for  the 
middle  fraction,  the  lowest  val.  of  k  observed  being 
0*44  X  10~8  ohm.  The  same  method  can  be  applied 
to  other  solvents.  J.  W.  S. 

Measuring  e.m.f.  and  very  small  direct 
currents  with  the  help  of  electrometer  tubes. 
F.  Muller  (Korros.  u.  Metallschutz,  1938,  14,  193— 
198). — The  principles  and  technique  of  the  method 
are  described,  and  the  conditions  to  be  observed  in  its 
use  are  discussed.  C.  E.  H. 

Measurement  of  large  electrolytic  resistances. 
L.  ;de  Brouckere  and  A.  Prigogine  (Bull.  Soc. 
chim.  Belg.,  1938,  47,  382 — 398). — A  d.c.  potential 
is  applied  to  a  conductivity  cell  containing  the  liquid 
of  high  sp.  resistance  (p),  and  the  current  passing  is 
compared  with  that  observed  when  the  cell  is  replaced 
by  known  resistances.  Measurements  of  p  for  H20, 
McOH,  and  PrOH  arc  complicated  by  polarisation, 
but  if  the  resistance  of  the  cell  is  high  and  the  c.d.  low 
this  may  be  corr.  by  extrapolation  of  the  current¬ 
time  curve.  Ohm’s  law  holds  for  PrOH  providing 
that  a  low  p.d.  is  used  and  electrolysis  is  not  pro¬ 
longed.  ~  J.  W.  S. 

Electrodialysis.  H.  de  Bruyn  and  S.  A. 
Troelstra  (Kolloid-Z.,  1938,  84,  192— 195).— Im¬ 
proved  apparatus,  the  chief  features  of  which  are 
simplicity  of  construction  and  economy  of  wash-H20, 
is  described.  F.  L.  U. 

Electrostatic  generator  operating  under 
high  air  pressure.  R.  G.  Herb,  D.  B.  Parkinson, 
and  D.  W.  Kerst  (Physical  Rev.,  1937,  [ii],  51,  5S).— 
A  belt  type  electrostatic  generator  operating  under  an 
air  pressure  of  100  lb.  per  sq.  in.  gives  a  max.  potential 
of  approx.  2500  kv.,  and  has  been  successfully  used 
in  experiments  on  at.  disintegration.  L.  S.  T. 

Electrostatic  generator  for  the  production  of 
positrons.  G.  B.  Collins,  R.  Sciiager,  and  A.  L. 
Yitter  (Physical  Rev.,  1937,  [ii],  51,  58).  L.  S.  T. 

Million-volt  cyclotron.  P.  G.  Kruger  and  G.  K. 
Green  (Physical  Rev.,  1937,  [ii],  51,  57). — A  cyclotron 
producing  2 ‘5  pamp.  of  deuterons  at  106  e.v.  energy 
and  permitting  the  study  of  nuclear  disintegrations 
without  the  intense  fields  of  the  cyclotron  affecting 
the  detecting  apparatus  has  been  constructed. 

L.  S.  T. 

Direct  current  of  stabilised  voltage  for  the  Tag- 
Heppenstall  moisture  meter  and  other  laboratory 
instruments.  E.  B.  Working  (Cereal  Chem.,  1938, 
15,  500 — 508). — The  Tag-Heppenstail  moisture  meter 
requires  d.c.  of  widely  variable  magnitude,  at  very 
const,  voltage.  Two  rectifier  circuits,  and  a  third 
incorporating  an  electronic  voltage  regulator,  which 
fulfil  these  requirements  are  shown.  E.  A.  F. 

Electron  microscope.  G.  Sel6nyi  (Tech.  Kurir, 
1938,  9,  57— 58).— A  review.  E.  P. 

Particle  counter.  D.  De  Souza  Santos  and  G. 
Wataghin  (Nuovo  Cim.,  193S,  15,  104— 107),— A 
modified  Geiger— Muller  counter,  with  plane  and 
parallel  grating  electrodes,  is  described.  0.  J.  W. 

Electron  scanning  microscope.  M.  von 
Akdenne  (Z.  Physik,  1938,  109,  553— 572).— A  very 
fine  beam  of  electrons  is  produced  by  means  of  a  two- 


stage  electron  optical  reducing  system.  The  beam  is 
made  to  scan  the  object  by  the  application  of  suitably 
synchronised  electric  or  magnetic  fields.  Electron 
indicators  are  arranged  to  measure  either  the  trans¬ 
mitted  portion  of  the  beam  or  the  intensity  of  th<? 
electrons  scattered  or  reflected  through  any  selected 
angle  by  the  object.  The  result  is  recorded  in  con¬ 
junction  with  the  synchronised  deflecting  field  to  pro¬ 
duce  an  image  of  the  object.  The  various  factors 
limiting  the  definition  are  considered  and  the  limit  of 
resolution  is  assessed  at  ^  10-5  mm.  H.  C.  G. 

Apparatus  for  determining  the  transmission 
of  slow  electrons  through  thin  collodion  films. 
M.  Ference  and  R.  J.  Stephenson  (Rev.  Sci.  Instr., 
193S,  9,  246— 248).— A  description  and  operational 
details  are  given  of  an  apparatus  for  determining  the 
transmission  of  slow  electrons  (800—34,000  e.v.) 
through  thin  collodion  films  (10*3 — 7  X  10-0  cm.). 

W.  R.  A. 

Electronic  voltage  regulator  with  supplement¬ 
ary  circuit  to  supply  low  voltages,  E.  B. 
Working  (Ind.  Eng.  Chem.  [Anal.],  1938,  10,  434— 
435). — Apparatus  is  described.  E.  S.  H. 

Method  of  determining  the  direction  and  for  the 
separation  of  a-  and  H-rays  in  an  ionisation 
chamber.  J.  Schintlmeister  (Physikal.  Z.,  193S, 
39,  612 — 61 5). : — An  ionisation  chamber  which  is 
divided  into  two  compartments  by  a  gauze  electrode  is 
described.  By  double  registration  of  each  ray  it  is 
possible  to  determine  the  range  and  direction  of  the 
rays  in  the  chamber  and  to  decide  whether  the  ray  is 
an  a-  or  an  H-ray.  A.  J.  M. 

Measurement  of  high-energy  y- rays.  E.  R. 
Gaerttner  and  H.  R.  Crane  (Physical  Rev.,  1937, 
[ii],  51,  58 — 59). — The  target  in  a  small  thimble  is 
constructed  inside  a  cloud  chamber,  which  is  bom¬ 
barded  by  an  ion  beam  for  an  instant  at  the  time  of 
expansion.  Tracks  appearing  in  the  chamber  originate 
in  the  thin  wall  of  the  thimble.  With  Li  bombarded 
by  protons,  using  0*7  mm.  brass  wall,  m&ny  electron 
pairs  and  single  negative  electrons  having  the  entire 
available  energy,  17  Me.v.,  were  observed. 

;  L.  S.  T. 

Semi -micro-fractionating  column.  S.  D. 
Lesesne  and  H.  L.  Lochte  (Ind.  Eng.  Chem.  [Anal.], 
1938,  10,  450). — The  apparatus  is  for  use  at  atm. 
pressure  ,  on  1 — 10  c.c.  of  liquid.  The  packing  is 
replaced  by  a  metal  band  rotating  at  1000  r.p.m. 

E.  S.  H. 

Powder  measurer.  R.  P.  Wodehouse  (Ind. 
Eng.  Chem.  [Anal.],  1938,  10,  423^424).— Apparatus 
is  described.  E.  S.  H.  - 

Anti-foaming  device  for  use  in  concentration 
of  non-inflammable  liquors.  E.  A.  Gastrock 
and  J.  D.  Reid  (Ind.  Eng.  Chem.  [Anal.],  1938,  10, 
440). — An  electrically  heated  coil  in  the  vapour 
disrupts  the  foam  bubbles  without  contact. 

;  E.  S.  H. 

Ring  method  for  measurement  of  surface 
tensions.  D.  G.  Dervichian  and  C.  Clark  (Compt. 
rend.,  1938,  207,  277 — 279).— y  may  be  calc,  from  the 
pull  P  necessary  to  drag  a  ring  from  the  surface  of  the 
liquid,  using  the  experimentally  deduced  relation 
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y/p  —  aP/p  +  b,  a  and  6  being  consts.  for  a  given 
ring.  Tbo  independence  of  the  menisci  inside  and 
outside  tho  ring  (cf.  Freud,  A,,  1930,  853)  has  been 
confirmed.  The  ring  may  cause  rupture  of  adsorption 
layers,  which  is  indicated  by  a  progressive  increase 
in  the  vals.  of  y  given  by  successive  measurements. 

A.  J.  E.  W. 

Maintenance  of  clean  surfaces  in  glass  tubes 
containing  mercury.  W.  H.  J.  Vernon  and  E.  G. 
Strotjd  (Chem.  and  Ind.,  1938,  796).— Introduction 
of  sufficient  syrupy  H3P04  (d  1-16 — 1-75)  to  cover  the 
Hg  surface  prevents  fouling  of  tho  walls  of  mano¬ 
meter  tubes  through  oxidation  of  the  exposed  Hg 
surface,  and  for  many  purposes  has  no  countervailing 
disadvantage.  J.  W.  S. 

Method  of  diminishing  the  sticking  of  mercury 
in  capillaries .  P.  Rosenberg  (Rev.  Sci.  Instr.,  1938, 
9,  258 — 259). — The  sticking  of  Hg  in  a  capillary  can 
be  greatly  reduced  by  using  a  capillary  the  internal 
surface  of  which  has.  a  ground  finish.  A  method  for 
giving  a  ground  surface  to  capillary  bores  with  wire 
and  abrasive  is  described.  W.  R.  A. 

Speed  indicator  and  control  for  the  ultra¬ 
centrifuge.  H.  Kahler  (Rev.  Sci.  Instr.,  1938, 
9,  257). — A  photo-cell  method  for  the  determination 
of  the  speed  of  the  centrifuge  in  the  range  10 — 5000 
cycles  per  sec.,  with  an  accuracy  of  1%,  is  described. 
Two  alternative  methods  of  speed  control  are  outlined. 

W.  R.  A 

Engine  for  smoothing  small  tungsten  wires. 

R.  P.  Johnson,  A.  B.  White,  and  R.  B.  Nelson  (Rev. 
Sci.  Instr.,  1938,  9,  253—255). — An  engine  for  remov¬ 
ing  die  marks  from  the  surface  of  small  W .  wires 
(2  to  10  mils  diameter)  by  mechanical  abrasion  is 
described.  W.  R.  A. 

Micro-constant  extraction  apparatus  for 
liquids.  F.  C.  Messer  (J.  Lab.  clin.  Med.,  1938, 
53,  618 — 620). — An  apparatus  which  permits  the 
const,  extraction  of  1 — 10  c.c.  of  fluid  with  a  lighter, 
non-miscible  solvent  is  described.  T.  H.  H. 

Automatic  evaporation  controller  and  signal. 

H.  B.  Wylie  (J.  Lab.  clin.  Med.,  1938,  53,  042— 
645).  T.  H.  II. 

Apparatus  for  agitating  small  volumes  of 
liquid  at  constant  temperature .  R.  G.  Willcocks 
(J.S.C.I.,  1938,  57,  249 — 250). — A  machine  in  which 
small  tubes  or  flasks  can  be  shaken  vigorously  in  a 
thermostatic  bath  is  described.  The  tubes  are  fixed 
vertically  in  sprung  clips  and  struck  by  flexible  vanes 
revolving  on  a  vertical  shaft,  rotated  by  an  electric 
gramophone  motor.  The  machine  is  self-contained, 
silent  in  operation,  admits  ease  of  sampling,  and  can 
be  used  in  bacteriological,  biochemical,  and  chemical 
experiments.  A  no.  of  applications  are  suggested. 

Universal  laboratory  shaker.  J.  M.  Feder 
(J.  Lab.  clin.  Med.,  1938,  23,  974—977). 

C.  J.  C.  B. 

Simplified  shaking  apparatus.  J.  H.  Holt 
(J.  Lab.  clin.  Med.,  1938,  23,  533).  C.  J.  C.  B. 

Stirring  device  for  use  in  micro-titrations. 
P.  Levantinsky  (J.  Lab.  clin.  Med.,  1938,  23,  532 — 
533).  C.  J.  C.  B. 


Differential  method  for  the  measurement  of 
small  amounts  of  adsorbed  gas.  W.  Hunsmann 
(Z.Elektrochem.,  1938, 44, 540 — 542). — The  apparatus 
incorporates  two  heated-wire  manometers,  one  of 
which  is  connected  with  the  adsorption  vessel  and  tho 
other  with  a  Hg  burette.  The  galvanometer  needle, 
the  deflexion  of  which  oc  the  vol.  of  adsorbed  gas, 
is  brought  back  to  the  null  point  by  equalising  the 
pressures  by  running  from  the  burette  a  vol.  of  Hg 
equiv.  to  the  vol.  of  adsorbed  gas.  C.  R.  H. 

Modern  equipment  for  the  chemical  labor¬ 
atory.  J.  Marteret  (Tech.  Ind.  Cliim.,  1938, 
No,  277  bis,  175—184).  I.  C.  R. 

Vacuum  relay.  C.  W.  Miller  (J.  Sci.  Instr., 
1938,  15,  263 — 265). — In  tho  arrangement  described  a 
Pirani  gauge  is  used  in  an  a.c.  control  circuit  to  open 
or  close  an  external  circuit  when  the  pressure  in  a 
vac.  system  exceeds  any  given  val.  N.  M:  B. 

Distillation  flasks  with  condenser  for  small 
quantities  of  substances.  J.  Erdos  (Mikrochcm., 
1938,  24,  278 — 279). — A  small  flask  is  provided  with  a 
ground-in  vertical  condenser,  which  delivers  into  a 
funnel  and  side  tube  (with  tap)  sealed  into  the 
neck  of  the  flask;  this  is  convenient  for  removing 
solvents  etc.  E.  W.  W. 

Vapour-jet  vacuum  pumps.  H.  Iylumb  (Z, 
tech.  Physik,  1936,  17,  201—202;  Chem.  Zentr., 
1936,  ii,  1388). — A  simplified  glass  pump  of  high 
pumping  speed,  and  operating  with  a  fore- vac.  of 
several  mm.  of  Hg,  is  described.  H.  J.  E. 

Corrosion  of  platinum  apparatus. — See  B., 
1938,  1051. 

Burette  holder.  O.  J.  Stewart  (J.  Chem. 
Educ.,  1938,  15,  335).  L.  S.  T. 

Separation  of  gaseous  mixtures  by  diffusion. 

E.  H.  Riesenfeld  and  T.  L.  Chang  (Arkiv  Kemi, 
Min.,  Geol.,  1938,  12,  A,  No.  19,  1 — 8). — By  experi¬ 
ments  on  the  separation  of  02-C02  mixtures  by 
diffusion  through  porous  tubes,  it  was  found  that  the 
separation  factor  falls  as  the  concn.  of  the  heavy 
constituent  rises.  The  relation  between  separation 
factor  and  [C02]  is  logarithmic.  This  can  be  explained 
qualitatively  if  it  is  assumed  that  C02  mols.  absorbed 
on  tho  pores  of  the  diffusion  tube  are  drawn  through 
by  the  vac,  pump,  thereby  reducing  the  separation 
caused  by  diffusion.  T,  H.  G. 

Out-gassing  of  heated  metals  in  a  vacuum. 
J.  A.  M.  van  Liempt  (Rec.  trav.  chim.,  1938,  57, 
871 — 882). — Formulae  are  derived  for  the  rate  of  out- 
gassing  of  metals  in  the  form  of  sheet  or  wire,  and  for 
the  times  required  for  the  loss  of  95  and  98%  of  the 
gas.  The  formulae  agree  with  experimental  data 
forNi.  F.  L.  U. 

Sedimentation  unit  and  its  use  in  field 
sampling.  G.  H.  Otto  (J.  Geol.,  1938,  46,  569 — 
582).  L.  S.  T. 

Separation  of  gases  and  isotopes.  K.  Clusicts 
and  G.  Dickel  (Naturwiss.,  1938,  26,  546). — The 
apparatus  consists  of  a  vertical  hot  surface  (an 
electrically  heated  wire)  opposite  to  a  cold  one. 
Thermal  diffusion  and  convection  result  in  the  heavier 
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component  of  the  mixture  becoming  relatively  more 
cone,  at  the  bottom  of  the  apparatus.  A  1  :  3  mixture 
of  Br  and  He  was  completely  separated  by  this 
method,  and  good  results  were  also  obtained  with 
a  2  :  3  mixture  of  C02  and  H2,  and  with  air.  Normal 
Ne  (at.  wt.  20*18)  was  partly  separated  into  its 
isotopes,  the  gas  drawn  from  the  bottom  of  the 
apparatus  having  at.  wt.  20*68,  corresponding  with 
an  alteration  in  the  ratio  of  22Nc  :  ^Ne  from  1  :  9*28 
to  I  :  2*20.  Normal  HC1  (23%  H37C1,  77%  H36C1) 
gave  a  mixture  of  40%  of  H37C1  and  60%  of  H35C1  at 
the  base  of  the  apparatus.  A.  J.  M. 

Theory  of  the  measurement  of  viscosity  and 
slip  of  fluids  by  the  oscillating-disc  method.  II. 

G.  E.  Macwood  (Physica,  1938,  5,  763 — 76S ;  cf. 
A.,  1938,  I,  352). — Theoretical.  H.  J.  E. 

Ultrafilters  of  graduated  porosity.  J.  Duclaux 
and  M.  Amat  (Compt.  rend.,  1938,  206,  1475 — 
1477). — The  filters  are  prepared  by  immersing  in 
H20  a  glass  plate  previously  coated  with  a  solution 
of  cellulose  acetate  (I)  in  saturated  aq.  Mg(C104)2. 
Filters  0  06 — 6  mm.  thick  may  be  obtained,  the 
porosity  varying  with  the  concn.  of  (I)  (2 — 20%)  in 
the  solution  used.  Very  low  porosity  is  obtained  by 
immersing  in  dil.  aq.  Mg(C104)2  and  drying  before  use. 


Similar  filters  may  be  prepared  on  filter-paper,  cloth, 
or  gauze.  A.  J.  E.  W. 

Electronic  recording  analytical  balance.  R.  H. 
Muller  and  R.  L.  Garman  (Ind.  Eng.  Chem.  [Anal.], 
1938,  10,  436 — 440). — Inertia-  and  lag-free  electronic 
methods  are  substituted  for  mechanical  or  electrical 
contactors,  relays,  etc.  The  sensitivity  is  about 
0*05  mg.  for  a  20-g.  load.  E.  S.  H. 

Rapid  solution-dispensing  pipette.  B.  J.  Otte, 
P.  J.  Thompson,  and  G.  A.  Barber  (J.  Chem.  Educ., 
1938,  15,  344).  L.  S.  T. 

[Laboratory]  experiment  illustrating  the  re¬ 
lation  between  e.m.f.  and  the  equilibrium 
constant.  R.  Livingston  and  J.  J.  Lingane 
(J.  Chem.  Educ.,  1938,  15,  320 — 323). — The  reaction 
utilised  is  quinol  +  2Ag*  —  p-benzoquinone  2Ag  + 
2H\  The  e.m.f.  method  measures  the  e.m.f.  of  the 
cell  Pt|quinhydrone,  HN03  (0*1m)|HNO3  (0*1m)| 
HN03  (0*1m),  AgN03  (0*OOlM)|Ag.  Measurements 
can  be  made  in  presence  of  air,  the  temp,  coeff.  is 
large  and  practically  linear  between  19°  and  32°, 
the  cell  attains  const,  e.m.f.  very  rapidly  after  a 
change  in  temp.,  and  the  liquid  junction  potential 
is  negligible.  The  analytical  method  starting  with 
known  concns.  of  reactants  or  reacting  products  is 
also  described.  L.  S.  T. 


Geochemistry. 


Vertical  distribution  of  ozone  in  the  atmo¬ 
sphere.  V.  H.  Regener  (Z.  Physik,  1938,  109, 
642 — 670). — An  extension  of  earlier  work  (A.,  1938, 
I,  279)  involving  the  use  of  a  self-registering  ultra¬ 
violet  spectrograph  for  balloon  ascents.  L.  G.  G. 

Ice  of  the  Arctic  regions.  V.  I.  Vernadski 
(Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938,  19,  625 — 
628).- — The  mineralogy  of  Arctic  waters,  the  bio¬ 
chemistry  and  distribution  of  the  diatomaccous  Si 
and  Al,  and  the  nature  of  cosmic  dust  in  ice  inclusions 
are  discussed.  I.  Me  A. 


Concentration  of  calcium  carbonate  in  the 
waters  of  the  Polar  basin.  N.  I.  Tschigirix 
(Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938,  19,  633 — 
635). — The  solubility  of  CaC03  in  sea-H20  so  depends 
on  [C02],  temp.,  and  hydrostatic  pressure  that,  of 
the  three  chemically-differentiated  Polar  ocean  layers, 
the  warm  saline  Atlantic  layer  (depth  110 — 950  m.) 
containing  3*37 — 3*39  g.  of  CaC03  per  kg.  of  solute 
is  ~2%  supersaturated,  whilst  the  abyssal  and  surface 
layers  containing  3*39 — 3*49,  3*42 — 3*60  g.,  respec¬ 
tively,  are  >98%  saturated  with  CaC03.  The  balance 
of  [CaC03]  in  Arctic  and  Atlantic  waters  and  the 
high  concn.  in  the  Polar  upper  layer  are  maintained 
by  the  drift  and  melting  of  old  ice,  in  which  the 
[CaC03]  may  reach  1000  times  that  in  sea-H20. 
The  bearing  on  marine  geology  and  biology  is  indicated. 

I.  Me  A. 

Respiration  and  assimilation  in  open  water. 
Quantitative  studies  on  the  variations  in  organic 
matter  in  lakes  near  Seeon.  K.  Heinrich 
(Intern.  Rev.  Hydrobiol.,  1934,  30,  387). — Com¬ 
prehensive  data  are  given.  •.  Ch.  Abs.  (e) 


Analysis  of  mineral  water  of  Lesignano  Bagni 
(Parma).  G.  Illari  and  M.  ZuccnETTi  (Annali 
Chim.  Appl.,  1938,  28,  258 — 275). — Data  for  the 
chemical  and  physico-chemical  characteristics  of  the 
H20  and  dissolved  gases  are  tabulated.  F.  O.  H. 

Salt  waters  on  the  coast  of  Peru  containing 
sodium  carbonate.  F.  Fuchs  (Bol.  Soc.  Quim. 
Peru,  1935,  1,  No.  3,  29 — 46;  Chem.  Zentr.,  1936, 
ii,  771). — The  material  is  partly  washed  from  rocks 
and  partlv  formed  by  interaction  of  NaoS04  and 
NaCl  with  CaC03.  H.  J.  E. 

Oxygen-poor  waters  of  Chesapeake  Bay.  C.  L. 
Newcombe  and  W.  A.  Horne  (Science,  1938,  88, 
80 — 81). — A  well-defined  02  stratification  occurs  in 
this  bay  during  summer.  The  surface  stratum, 
which  has  a  low  salt  content  and  high  02  content, 
overlies  a  bottom  layer  of  much  higher  salinity  and 
very  low  [02].  *  L.  S'.  T. 

Chemical  analysis  of  several  mineral  waters 
from  Oradea  and  from  the  Bihor  district.  G. 

Ghimicescu  and  I.  Var6di  (Ann.  Sci.  Univ.  Jassy, 
1938,  24,  II,  134 — 140). — Data  are  summarised. 

L.  S.  T. 

Analysis  of  mineral  springs  of  Covasna 
(Trei-Scaune  District).  C.  §umuleanu,  M.  Bote- 
ZATU,  and  A,  Vieriu  (Ann.  Sci.  Univ.  Jassy,  1938, 
24,  II,  15 — 24). — Physico-chemical  data  for,  and 
chemical  analysis  of,  H20  from  four  mineral  springs 
are  recorded.  ~  L.  S.  T. 

Water  of  the  Ilid£a  thermal  spring.  S.  Miho- 
li6  (Arh.  Hemiju,  1938,  12,  83 — 92). — Analytical 
data  are  recorded.  R"  T. 
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Evolution  of  emanation  to  running  water 
from  rocks  containing  radium.  H.  Mache  and 
G.  Markstein  (Sitzungsber.  Akad.  Wiss.  Wien, 
Ila,  1935,  144,  489 — 492;  Chem.  Zentr.,  1936,  ii, 
951 — 952). — Measurements  are  recorded  of  the  amount 
of  emanation  carried  away  by  running  H20  from 
pitchblende  of  various  grain  sizes.  The  amount  is 
independent  of  the  rate  of  flow  of  H20.  Dependence 
on  grain  size  and  temp,  was  apparent  only  in  the 
early  parts  of  the  experiments.  H.  J.  E. 

Oxidation-reduction  potential  and  pB  of  sedi¬ 
ments  of  the  Barentz  and  Kara  seas.  S.  V. 
Bruevitsch  (Compt.  rend.  Acad.  Sci.  U.R.S.S., 
1938,  19,  637—640;  cf.  Cooper,  A.,  1938,  I,  81, 
103). — Following  a  positional  survey  (Arctic  expedi¬ 
tion),  measurements  of  redox  potential  (Eh)  and  jht 
have  been  made,  using  Pt  and  quinhydrone  elec¬ 
trodes,  respectively,  for  the  near-bottom  H20  and 
Mn-  and  Fe-rich  sediments  characterising  the  abyssal 
depths  of  the  Polar  basin.  The  brown  (upper)  is 
the  primary  deposit,  ascribed  to  ice-borne  weathered 
mineral.  With  the  low  org.  content  of  Polar  seas, 
its  high  state  of  oxidation  is  maintained  by  aq. 
aeration.  The  greyish  (lower)  layers  of  like  silicate 
composition  (Gorshkova)  are  derived  by  reduction 
by  org.  matter  of  the  sunken  brown  layers;  the 
liberated  C02  forms  H  carbonates  which  diffuse 
upwards  to  be  reoxidised.  This  view  accords  with 
(i)  the  absence  of  the  brown  deposits  in  the  open 
southerly  areas  with  ice-free  H20  of  low  [Fe]  and 
containing  plankton ;  (ii)  the  higher  concn.  of  Mn, 
Fe203J  and  org.  matter  in  the  brown  layer ;  (iii) 
the  higher  Eh  of  tho  brown  layer  (270  mv.  as  against 
105 — 224  mv.),  due  solely  to  higher  Mn  oxides. 

I.  Me  A. 

Colouring  of  Polar  sea  sediments.  M.  V. 
Klenova  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938, 
19,  629 — 632). — A  descriptive  review  of  the  geo¬ 
chemical  evidence  provided  by,  and  precautions 
necessary  in,  the  study  of  colour.  Relevant  results 
of  the  Papanin  expedition  are  briefly  analysed. 

“  I.  Me  A. 

Potassium  deposits  of  the  southern  basin  of 
the  Permian  Sea  and  the  salt  lakes  of  Western 
Kazakhstan.  N.  S.  Kurnakov,  I.  N.  LErEsciiKOV, 
D.  I.  Rjabtschikov,  and  N.  I.  Bujalov  (Bull. 
Acad.  Sci.  U.R.SS.,  1938,  S&vChim.,  13— 32).—' The 
occurrence  of  deposits  of  K  salts  is  reported. 

E.  S.  H 

Recent  deposition  of  salt  from  Great  Salt 
Lake.  T.  C.  Adams  (J.  Geol.,  1938,  46,  637— 
646). — During  the  last  four  years  pptn.  of  NaCl  on 
the  bed  of  the  lake  has  occurred  during  the  summer 
owing  to  the  reduced  vol.  of  H20  then  present. 
Re-dissolution  has  occurred  in  winter,  when  the 
well-known  deposition  of  the  Na2S04  takes  place 
owing  to  the  fall  in  temp.  A  large  tabular  deposit 
of  almost  pure  Na2S04  lies  buried  in  the  beach  sands 
along  one  shore  of  the  lake  and  may  be  related  in 
its  formation  to  past  winter  pptn.  similar  to  that 
now  being  observed.  L.  S.  T. 

Carotenoids  in  lacustrine  silts.  S.  Muraveiski 
and  I.  Chertok  (Compt.  rend.  Acad.  Sci.  U.R.S.S., 
1938,  19,  521—523;  cf.  Baudisch,  A.,  1935,  1180) — 


The  xanthophyll  and  carotene  contents  of  the  dried 
silts  from  10  lakes  have  been  determined.  Normally 
present  only  in  traces  or  >100  gg.  per  g.  of  dried 
silt,  in  one  instance  amounts  of  0-3 — 3-0  mg.  per  g.  are 
found.  Cryst.  carotene,  two  monoketones  akin  to 
mixoxanthene  and  echinenone,  two  unidentified 
xanthophylls,  and  several  other  pigments  spectro¬ 
scopically  akin  to  lutein  have  been  extracted. 

I.  McA. 

Neutrons  of  rocks.  G.  V.*  Gorschkov,  N.  M. 
Ljatkovskaja,  A.  G.  Grammakov,  and  V.  S. 
Shadin  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938, 
19,  499—502;  cf.  La  Cierva,  A.,  1937,  I,  161). — 
Counter  measurements  have  been  made  of  the 
intensity  of  (fast)  neutron  emission  from  rock  con¬ 
taining  0*2%  U308  and  from  a  Rn-Be  prep.  The 
rock  emits  ~1  neutron  per  2000  y-ray  quanta. 

I.  McA. 

Occurrence,  crystal  habit,  and  composition 
of  the  uraninite  from  the  Ruggles  Mine,  near 
Grafton  Centre,  New  Hampshire.  B.  M.  Shaub 
(Amer.  Min.,  1938,  23,  334—341;  cf.  A.,  1937,  I, 
588 ;  1938,  I,  283). — The  analysis  [F.  Hecht]  is 
Si02  0-80,  PbO  3*63  (Pb  3-37),  Fe203  0-66,  AL>03 
0*44,  MnO  0*09,  rare  earths  0*21,  Th02  0*43  (Th 
0*38),  U308  90*06  (U  76*38),  CaO  0*81,  MgO  0*17, 
P205  0*16,  S  0*04,  H20—  0*73.  loss  on  ignition  (100 — 
1000°)  1*74,  insol.  0*54,  total  100*51%.  L.  S.  T. 

Crystal  structure  of  the  clay  minerals,  dickite, 
halloysite,  and  hydrated  halloysite.  S.  B. 
Hendricks  (Amer.  Min.,  1938,  23,  295 — 301 ;  cf. 
A.,  1938,  I,  484). — X-Ray  diffraction  data  are  dis¬ 
cussed.  Dickite  has  an  at.  arrangement  based  on 
space-group  C*  —  Cc.  Independent  layers  of 
[(0H)4Si2Al205]rt  are  superimposed  in  some  random 
manner  in  which  a  shift  of  (2?i  +  l)60/6  of  one  layer 
with  respect  to  another  is  maintained.  Hydrated 
halloysite,  Al203,2Si02,4H20,  probably  possesses 
a  structure  in  which  neutral  [(0H)4Si2Al205]„  layers 
similar  to  those  of  the  other  clay  minerals  are  inter¬ 
leaved  with  [2(H20)],t  layers.  L.  S.  T. 

Algae  as  rock  builders  :  algal  limestones  from 
Colorado.  J.  H.  Johnson  (Univ.  Colo.  Studies, 
1936,  23,  217 — 222). — A  review.  Ch.  Abs.  (e) 

Nickel  in  pumice  stone.  F.  Heide  (Naturwiss., 
1938,  26,  495). — Spectrographic  analysis,  confirmed 
by  pptn.  with  dimethylglyoxime,  indicates  the 
presence  of  about  0  001%  Ni  in  pumice  stone  from 
the  Oetztal  (Tyrol).  This  does  not  necessarily 
support  the  view  that  the  rock  is  the  remains  of  a 
meteoric  crater  as  the  mean  [Ni]  in  volcanic  rocks  is 
about  0*01%.  A.  J.  M. 

Atomic  arrangement  and  variability  of 
members  of  the  montmorillonite  group.  G. 
Nagelschmidt  (Min.  Mag.,  1938,  25,  140 — 155). — 
X-Ray  and  optical  data  are  given  for  three  end- 
members  montmorillonite  Si?05,Al2(0H)2,Si205,  Mg- 
beidellite  Si205,Mg3(0H)2,Si205,  and  nontronite 
Si205?Fe2(0H)2,Si205.  Chemical  analyses  (from  the 
lit.)  of  materials  from  the  same  localities  are  correlated 
with  respect  to  a  three-layered  lattice.  L.  J.  S. 

Francolite  from  sedimentary  ironstones  of 
the  Coal  Measures.  T.  Deans  [with  analysis 
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by  H.  C.  G.  Vincent]  (Min.  Mag.,  1938,  25,  135 
— 139). — Minuto  (<  1  mm.)  platy  crystals  of  a 
mineral  of  the  apatite  group  are  found  embedded 
in  kaolin  in  oolitic  ironstone  at  Robin  Hood 
quarry  near  Leeds  and  at  other  places  in  the 
Yorkshire  coalfield.  They  are  optically  biaxial 
(2V  25—40°),  with  a  1-620,  p  1-627,  y  1-628, 
d  3-21.  Analysis  gave  PoO*  38-25,  CO*  1*98,  E 
2 -SO,  CaO  54-04,  SrO  0-13,  MgO  traco,  H~0+  0-66, 
H20—  0-06,  insol.  2-19,  total  (less  0  for  F)  99-53. 
Formula,  (Ca,Sr)10(P,C)6(F,OH)20M,  with  F  :  OH  =s 
3  :1.  The  formula  of  Gruner  and  McConnell  (A., 
1938, 1, 52)  is  corr.to  (Ca,Mg,C)10(P,Y,C)6FoOH(0,F)23. 

■  i  “  L.  J.  S. 

Tabular  spessartine  crystals  in  muscovite. 
E.  D.  Mountain  and  L.  E.  Kent  (Min.  Mag.,  1938, 
25,  125—134).  L.  J.S. 

Withamite  from  Glen  Coe,  Scotland.  C.  O. 
Hutton  (Min.  Mag.,  1938,  25,  119 — 124). — Analysis 
of  the  pink,  strongly  pleochroic  epidote,  forming 
spherulitic  growths  in  vesicles  in  an  altered  andesite, 
shows  Mn203  0*96%,  with  d  3-39 — 3-40,  «  1*733, 
P  1*750,  y  1-762.  A  gradation  to  piedmontite  is 
suggested.  L.  J.  S. 

_  i 

Potash-soda-felspars.  II.  Applications  to 
petrogenesis^  Edmondson  Spencer  (Min.  Mag., 
1938,  25,  87 — 118 ;  cf.  A.,  1937, 1,  269).— Conditions 
of  crystallisation  and  perthitic  exsolution  are  dis¬ 
cussed.  A  new  equilibrium  diagram  suggests  that  a 
residual  granite  magma  at  about  S00°  in  presence  of 
much  H20  and  free  Si02  splits  into  soda-rich  and 
potash-rich  fractions,  giving  different  types  of 
pegmatites.  L.  J.  S. 

Crystalline  rocks  of  Bistrita,  Doma-Bro^teni 
region,  Campulung  and  Neamt  districts.  M. 

Savul  (Ann.  Sci.  Univ.  Jassy,  1938,  24,  II,  206 — 
2S6). — Cryst.  schists,  limestones,  etc.  are  described. 

L.  S.T. 

Ores  :  from  magmas  or  deeper  ?  L,  C. 
Graton  (Econ.  Geol.,  1938,  33,  251 — 286). — The 
views  of  Holmes  (A,,  1938,  I,  163)  are  criticised  (cf. 

*  also  ibid.,  283).  L.  S.  T. 

Geology  and  origin  of  sulphur  springs.  K.  A. 
Weithofer  (Berg-  u.  Hiittenmann.  Monatsh.,  1938, 
86,  S9- — 97). — The  probable  chemical  reactions  in- 
evolved  in  the  formation  of  S  springs,  and  the  com¬ 
positions  and  therapeutic  val.  of  springs  in  the  Alps 
and  Hungary^,  are  discussed.  R.  B.  C. 

Indian  bauxite.  I.  Chromium  and  vanad¬ 
ium.  S.  C.  Ganguu  and  J.  Das- Gupta  .  (J.  Indian 
Chem.  Soc.,  1938,  15,  243 — 244). — Of  15  samples  of 
Indian  bauxite,  14  contain  0-043 — 0-142%  V205  and 
0*030 — 0-125%  Cr203  determined  by  Sandell’s  method 
(A,,  1936, 1353) ;  the  remaining  sample  (from  Kashmir) 
contained  only  0-0025%  V2Os  and  0-013%  Cr203. 

F  R  G 

Alunite.  IV,  V.  Y.  Asada  (Bull.  Inst.  Phyrs. 
Chem.  Res.  Japan,  1938,  17,  553—565  ;  566—593).— 
Sp.  heat  and  p  measurements  have  been  made. 

W.  R.  A. 

Samarskite  found  in  the  placer  of  Bynjomen. 
S.  Iimori  and  S.  Hata  (Sci.  Papers  Inst.  Phy~s. 


Chem.  Res.  Tokyo,  1938,  34,  922—930). — The 
crystals  of  the  mineral  are  orthorhombic  prisms  with 
pyramidal  termination .  and  sometimes  tabular  with 
edges  and  corners  generally  not  sharp.  The  fracture 
is  conclioidal  and  of  velvet-black  lustre ;  cleavage 
imperfect,  streak  dark  reddish-brown,  and  hardness 
'—5-5 — 6-0.  It  is  strongly  radio-active,  d  5-96 — 
6-05i  Specimens  of  lower  d  occur  and  they  contain 
less  U.  A  scheme  of  quant,  analysis  is  given  and  from 
analytical ,  data  tho  formula  RII3RIII2RIV(Nb,Ta)6023 
is  assigned.  The  approx,  age  of  the  mineral,  deduced 
from  the  Pb,  Th,  and  U  contents,  is  134  X  106  years. 

W.  R.  A. 

Magnetic  anisotropy  and  pleochroism  of 
biotite  mica.  P.  Nilakantan  (Proc.  Indian  Acad. 
Sci.,  1938,  8,  A,  39—60). — The  paramagnetic  aniso¬ 
tropy'  and  susceptibility,  the  Fe”  and  Fe”’  content, 
and  the  pleochroism  of  three  varieties  of  biotite  and 
one  each  of  muscovite  and  phlogopite  micas  have 
been  determined.  The  biotites  aro  highly  aniso¬ 
tropic;  their  anisotropy  and  pleochroism  increase 
with  increasing  [Fe]  and  both  depend  only  on  the 
presence  of  Fe”  and  not  on  Fe”’.  The  anisotropy' 
results  are  discussed  on  the  basis  of  the  theories  of 
Van  Vleck  and  of  Penney  and  Schlapp  and  those  on 
pleochroism  on  Saha’s  theory.  A  relationship  between 
pleochroism  and  paramagnetic  anisotropy  is  estab¬ 
lished.  W.  R.  A. 

Fluorescent  ion  of  chromium  in  ruby. — See 
A.,  1938,  I,  495. 

Fluorite  in  the  Kungurian  limestones  and  dolo¬ 
mites  of  the  Ural-Emba  region.  V.  P.  Baturin 
(Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938,  19,  503 — 
506). — Though  the  content  of  quartz  and  felspar 
is  negligible,  cclestite  admixed  with  ~2%  of  fluorite 
is  present  up  to  3 — 20%.  The  petrology  of  these  and 
other  sedimentary  deposits  is  discussed  with  reference 
to  components,  distribution,  and  origin.  I.  McA. 

Primordial  segregation  of  metals.  J.  S.  De 
Lury  (J.  Geol.,  1938,  46,  756— 763;  cf.  A.,  1937,  I, 
587). — The  associations  of  certain  metals  with 
certain  igneous  rocks  are  discussed  and  their  fortuitous 
nature  is  emphasised.  This  fortuity  and  the  general 
unevenness  of  the  geographical  distribution  of  metals 
are  not  satisfactorily'  explained  by'  the  current  theory 
that  most  ore  deposits  of  magmatic  origin  were 
derived  by  differentiation  from  the  same  parental 
•  magma  that  gave  rise  to  contemporaneous  and 
associated  igneous  rocks.  The  hypothesis  now  out¬ 
lined  of  primordial  differentiation  of  earth  material 
with  a  consequent  primitive  segregation  of  metals 
eliminates  these  objections;  it  also  explains  the 
evidence  provided  by  the  at.  wt.  of  Pb.  L.  S.  T. 

Mineralogical  study  of  the  metalliferous 
deposit  of  Pfiraul  Baia,  Ditr&u,  Ciuc,  Transyl¬ 
vania.  V.  Ianovici  (Ann.  Sci.  Univ.  Jassy,  1938, 
24,  II,  439 — 456). — Metallisation  of  the  nepheline 
syenite  and  the  phyllitic  schists  has  resulted  in  the 
deposition  of  pyrite,  blende,  galena,  and  ehal  copy  rite, 
which  are  described.  The  mineral  succession  and  the 
origin  of  the  deposit  are  discussed.  L.  S.  T* 
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Kramers'  absorption  law  in  physical  problems. 
D.  H.  Menzel  (Nature,  1938,  142,  433 — 434). — A 
criticism  (cf.  A.,  1938, 1, 423).  An  alternative  interpret¬ 
ation  of  the  spectrum  of  H  in  the  discharge  tube  and 
in  planetary  nebulae,  which  does  not  invalidate 
Kramers’  law,  is  discussed.  L.  S.  T. 

After-effect  electrons  in  the  photo-effect  in  a 
non-self-maintaining  hydrogen  discharge.  H. 

Costa  and  H.  Raether  (Naturwiss.,  1938,^26,  593). — 
The  fraction  of  the  photo-effect  due  to  after-effect 
electrons  under  the  above  conditions  considerably 
exceeds  that  of  other  processes.  A.  J.  M. 

Band  spectrum  of  helium.  F.  L.  Arkot 
(Nature,  1938,  142,  536). — Recent  work  (A.,  1938,  I, 
429)  shows  that  the  He  mols.  are  formed  after  inter¬ 
ruption  of  the  discharge  by  the  collision  of  a  meta¬ 
stable  with  a  neutral  atom  (cf.  ibid 485).  L.  S.  T. 

Hyperfine  structure  of  boron,  yttrium,  rhod¬ 
ium,  and  palladium.  D.  T.  Williams  and 
L.  P.  Granath  (Physical  Rev.,  1938,  [ii],  54,  338 — 
341). — Data  for  XX,  transition,  and  structure  are 
reported  for  the  spectra  of  B,  Y,  Rh,  and  Pd  excited 
in  an  un cooled  Schuler  lamp  for  the  range  2500 — 
4000  a.,  in  an  attempt  to  find  hyperfine  structure. 
None  was  discovered  that  could  be  interpreted  either 
as  isotope  shift  or  as  structure  due  to  a  nuclear 
magnetic  moment.  N.  M.  B. 

New  Rydberg  series  in  N2.  R.  E.  Worley  and 
F.  A.  Jenkins  (Physical  Rev.,  1938,  [ii],  54,  305). — 
The  absorption  spectrum  of  N2  for  785 — 850  a.  with 
high  dispersion  shows  a  converging  series  of  band  heads 
terminating  at  ~ 800  A.,  and  constituting  the  higher 
and  intermediate  members  of  an  electronic  series  the 
lower  members  of  which  confuse  with  the  complex 
of  bands  at  longer  XX.  The  frequencies  of  the  heads 
closely  follow  a  Rydberg  law.  The  series  limit  lies 
at  125,670  ±2  cm.4,  or  15*503  v.,  which  is  the  first 
ionisation  potential  of  N2  computed  by  Mulliken 
(cf.  A.,  1936,  261).  The  limit  of  the  series  is  the  2S+ 
normal  state  having  an  internu clear  distance  1*11  A. 

N.  M.  B. 

New  band  of  atmospheric  oxygen.  H.  D. 
Babcock  (Physical  Rev,,  1937,  [ii],  51,  148;  cf.  A., 
1931,  1343). — Approx.  20  lines  of  the  (1,  2)  band, 
6955 — 6996  a.,  with  air-paths  of  approx.  100  km., 
have  been  measured.  Known  spacings  of  various 
energy  levels  in  the  mol.  are  shown  by  the  new  band. 

V  L.  S.  T, 

New  terms  in  the  spectrum  of  Na  m.  D.  H. 

Tomboulian  (Physical  Rev;,  1938,  [ii],  54,  347 — 
350). — Full  data  and  classifications  are  tabulated  for 
the  range  500 — 2600  a.  of  the  spectrum  excited  by  an 


electrodeless  discharge,  and  30  new  levels  arising  from 
the  2i‘22^43p,  2s22pi3di  and  2s22p44$  configurations 
are  established.  N.  M.  B. 

Presence  of  sodium  in  the  atmosphere  on  the 
basis  of  interferometry  of  the  D-line  in  the 
evening  and  night  sky  light.  R.  .  Bernard 
(Z.  Phvsik,  1938,110,  291—302;  cf.  A.,  1938,1,  166, 
285,  335,  423). — The  yellow  line  of  night  sky  light 
has  X  =  5892*6  A.  The  Na  is  of  terrestrial  origin 
because  the  line  does  not  appear  in  the  spectrum  of 
the  northern  lights.  L.  G.  G. 

Hyperfine  structure  in  the  resonance  lines  of 
Mg  I  and  Mg  II.  R.  A.  Fisher  (Physical  Rev., 

1937,  [ii],  51,  381). — Measurements  of  the  structure 

obtained  in  the  resonance  lines  2852  a.  of  Mg  I  and 
2803  and  2796  a.  of  Mg  ir,  when  an  at.  beam  excited 
in  an  electrodeless  discharge  in  A  is  employed  as 
source,  are  recorded  and  discussed,  L.  S.  T. 

.  Arc  spectrum  of  silicon.  C.  C.  Kiess  (J. 
Res.  Nat.  Bur.  Stand.,  1938,  21,  185 — 205;  cf.  A., 
1934,  231). — Redetermined  XX,  wave-nos.,  intensities, 
and  term  combinations  for  400  lines  at  1565— 
12,270  a.  are  tabulated.  The  fine  structure  of  some 
diffuse  red  and  infra-red  lines  has  been  studied  using 
an  arc  in  N2  at  low  pressure.  The  new  and  previously 
known  singlet  and  triplet  terms  employed  in  the 
classifications  give  3 p*P0  (65,743  cm.'1)  as  the  ground 
state  of  Si  I,  corresponding  with  an  ionisation  potential 
of  8-11  v.  Observed  and  predicted  lines  at  >3000  a. 
correspond  in  many  cases  with  hitherto  unidentified 
Fraunhofer  lines.  Data  for  7  Si  n  lines  are  recorded. 

A.  J.  E.  W. 

Lithium  i-like  spectrum  of  phosphorus,  P 
XHL  H.  A.  Robinson  (Physical  Rev.,  1937,  [ii], 
51,  381). — The  Li  i-like  isoelectronic  sequence  has 
been  extended  to  include  P  xm.  The  second 
members  (2$ — 3 p)  of  the  principal  series  lie  at 
35*137  and  35*098  a.,  respectively.  Other  transitions, 
such  as  2 p — 3 d  and  possibly  2p — 2 $,  have  been 
located.  The  ionisation  potential  is  ~608  e.v. 

L.  S.  T. 

Four  forms  of  the  copper  arc  in  air.  A.  S. 
Fry  (Physical  Rev.,  1937,  [ii],  51,  63 — 64). — The  main 
features  of  four  distinct  and  reproducible  forms  which 
have  been  identified  for  the  Cu  arc  in  air  at  1  atm.  are 
recorded.  The  controlling  gas  in  the  first  arc  is  N, 
and  the  gradient  in  the  third  and  fourth  arcs  is 
determined  by  the  presence  of  Cu  vapour  furnished 
by  thermal  decomp,  of  the  oxides.  L.  S.  T. 

Nuclear  magnetic  moment  of  copper.  S. 
Tolansky  and  G.  O.  Forester  (Proc,  Physical  Soc., 

1938,  50,  826 — 833). — The  Cu  arc  resonance  lines 
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X  3247  and  3274  'were  obtained  sharp  and  free  from 
reversal  effects,  the  doublet  separations  being  379 
and  405  X  10*3  cm.-1,  respectively.  Hyperfine  struc¬ 
ture  interval  factors  are  oalc.  The  mean  nuclear 
magnetic  moment  is  2*47,  and  from  the  ratio  of  the 
magnetic  moments  of  the  t'vvo  isotopes  the  vals.  found 
for  ^Cu  and  c6Cu  are  2*43  and  2*54  nuclear  magnetons, 
respectively.  N.  M.  B. 


K  spectra  of  arsenic  (33),  selenium  (34),  and 
bromine  (35).  (Mlle.)  M.  L.  Allais  (Compt. 
rend.,  1938,  207,  450— 452).— The  KMn-KMm 
doublets  of  As,  Se,  and  Br  have  been  resolved. 
Measured  XX  of  the  p2,  and  p3  lines  are  recorded. 


A.  J.  E.  W. 

Spectra  of  Hb  III  and  Sr  iv.  D.  H.  Tomboulian 
(Physical  Rov.,  1938,  [iij,  54,  350 — 354), — By  applying 
Short  ley 'a  equations  (cf.  A.,  1933,  1220)  to  the 
4s24^5{2P°)5p  levels  of  Rb  ii,  the  separation  of  the 
ground  levels  4$24p5  ~P°  of  Rb  m  has  been  computed ; 
the  observed  val.  is  7380  cm.-1  The  2JP°  separation  of 
Sr  iv  has  been  predicted  from  tho  regular  doublet  law 
and  identified  from  the  data  as  9731  cm."1  On  the 
basis  of  transitions  into  the  ground  doublet,  certain 
4s24p44cZ  and  4^4 p*5s  levels  have  been  located. 


N.  M.  B. 


Modified  scattered  spectrum  of  characteristic 
molybdenum  K  radiation  at  large  scattering 
angle  with  helium  gas  as  the  scattering  substance 
using  a  curved  quartz  crystal  spectrograph. 
H.  A.  Kirkpatrick  and  J.  W.  M.  DuMond  (Physical 
Rev,,  1937,  [ii],  51,  147). — :The  first  actual  spectrum  of 
Compton  shifted  radiation  to  be  mado  with  a  gaseous 
scatterer  has  been  obtained  ;  it  permits  a  comparison 
of  the  observed  breadth  and  structure  of  the  modified 
line  with  tho  predictions  of  DuMond’s  theory  for  an 
atom  of  sufficient  simplicity  to  allow  the  electron 
momentum  distribution  to  be  calc.  L.  S.  T.. 


New  band  systems  of  diatomic  antimony. 
G.  M.  Almy  and  H,  A.  Schultz  (Physical  Rev.,  1937, 
[ii],  51,  62), — The  spectrum  of  diat,  Sb,  obtained  by 
beating  Sb  in  N2  in  a  graphite  tube  furnace,  shows 
two  new  systems,  in  absorption  at  1350—1600°  and  in 
thermal  emission  at  1550 — 1750°,  extending  from 
4500  to  6000  a.  and  fi;om  6000  to  7500  A.  Both  systems 
involve  the  ground  state,  the  heat  of  dissociation  of 
which  is  ~3*7  V.  Consts.  for  the  X,  Ay  and  B  states 
are  recorded,  L,  S.  T. 

Hyperfine  structure  perturbations  in  iodine 
due  to  nuclear  quadrupole  moment.  S.  Tolan- 
sky  (Nature,  193S,  142,  393). — Seven  out  of  ten 
interval  factors  calc,  from  the  hyperfine  structure  of 
the  spark  spectrum  of  I  exhibit  perturbation,  the 
interval  rule  breaking  down.  The  frequency  of  this 
indicates  that  it  must  arise  from  the  existence  of  a 
nuclear  quadrupole  moment.  Tho  interaction  energy 
for  each  perturbed  level  necessitates  a  cubic  law  to 
account  for  tho  observed  vals.  L.  S.  T. 


Preliminary  lists  of  terms  for  the  arc  and  spark 
spectra  of  tungsten.  D.  D.  Laun  (J.  Res.  Nat. 
Bur.  Stand.,  1938,  21,  207 — 224). — X  and  Zeeman 
effect  measurements  on  ^500  lines  at  2100—3100  A. 
are  reported,  intensities,  wave- nos.,  and  classifications 
being  given.  The  low  6D  and  terms  of  W  n,  with 


j 

several  unidentified  motastable  terms,  are  established ; 
the  raie  ultime  is  probably  at  2204*49  a.  89  new  levels 
for  W I  have  been  found,  and  g  vals.  for  37  of  these 
levels  have  been  deduced  from  tho  Zeeman  effect  data. 

A.  J.  E.W. 

Broadening  of  the  wings  of  the  mercury 
resonance  line  2537  A.  by  increase  of  the  pressure 
of  mercury  and  of  foreign  gases.  H.  A.  Ruhm- 
korf  (Ann.  Physik,  1938,  [v],  33,  21 — 51 ;  cf.  Kuhn, 
A.,  1937,  1,  272). — Broadening  has  been  investigated 
at  Hg  pressures  up  to  2400  mm.,  N2,  and  C02  to 
6  atm.,  and  A  at  1  atm.  The  absorption  coeff.  in  all 
cases  oc  tho  no.  of  Hg  atoms  and  the  no.  of  foreign  gas 
particles.  Coupling  broadening  is  not  effective  except 
near  the  centre  of  the  line.  Positions  of  diffuse  bands 
characteristic  of  the  added  gas  are  measured.  Optical 
collision  cross-sections  are  calc,  from  the  variation 
with  foreign  gas  pressure  of  the  absorption  coeff.,  near 
the  centre  of  the  line.  Van  der  Waals  consts.  are 
calc.  :  “  0.  D.  S. 

Broadening  [of  spectral  lines]  due  to  pressure 
and  electron  collision  with  the  high-pressure 
mercury  discharge  in  relation  to  the  current 
density.  R.  Rompe  and  P.  Schulz  (Z.  Physik, 
1938, 110,  223— 232).— The  width  of  the  lines  5770  a. 
(2^  33£>2)  and  10,140  a,  (2^  —  2*S0)  in  the 

high-pressure  Hg  discharge  has  been  determined  in 
relation  to  the  c.d.  The  width  of  33D2  terms  increases 
linearly  with  c.d.;  '21P1  terms  show  little  variation 
with  c.d.  This  indicates- that  broadening  of  33D2 
terms  arises  from  electron  collisions  while  broadening 
of  2XPX  terms  is  a  pressure  effect.  H.  C.  G. 

! Distribution  of  light  intensity  in  the  luminous 
arc  of  the  high-pressure  discharge  in  mercury 
vapour.  F.  Rossler  (Z.  Physik,  1938,  110,  352 — 
359). — The  intensity  of  certain  Hg  lines  and  of  the 
continuous  spectrum  is  measured  with  a  mono¬ 
chromator  the  object  focus  of  which  travels  across  the 
axis  of  the  discharge  tube.  For  the  lines,  the  max. 
intensity  is  in  the  centre  of  the  tube,  falling  off  to  the 
sides,  but  with  the  continuous  spectrum  the  cuevo  has 
three  max,,  viz.,  in  the  centre  and  at  each. tube-wall. 
The  lateral  max.  are  attributed  to  fluorescence.;  - 
;  \  .  L.  G,  G. 

Action  cross-sections  for  impacts  of  the  second 
type  in  excited  mercury  vapour  ;  hyperfine 
structure  of  the  2537  A.. mercury  resonance  line. 
O.  Buhl  (Z.  Physik,  1938,  110,  395 — 396;  cf.  A, 
1938,  I,  335).— A  correction.  H.  C.  G. 

^-Satellites  in  the  atomic  number  range 
73  <  Z  <  79.  F.  K.  Richtmyer,  C.  H.  Shaw,  and 
R.  E,  Shrader  (Physical  Rev.,  1937,  [ii],  51,  380).— 
Preliminary  data  on  tho  intensities  of  the  satellite 
group,  relative  to.  the  parent  line  L*l3  are  recorded. 

L.  S.  T. 

Electron  temperature  and  light  excitation  in 
the  gas  discharge  excited  by  short  and  ultra- 
short  waves.  W.  Noller  (Z.  Physik,  1938,  110, 
320 — 329). — The  discrepancy  in  vals.  obtained  by  the 
optical  and  electrical  methods  for  the  electron  temp, 
in  the  high-frequency  discharge  in  gases  is  explained 
mathematically  by  examination  of  the  excitation 
function  and  electron  velocity  distribution.  Com¬ 
parison  of  the  electron  temp,  in  the  He  discharge  with 
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short  and  with  ultra-short  waves  is  made  from 
Measurements  of  the  relative  intensities  of  spectral 
lines.  H.  C.  G. 

Characteristic  quantities  in  the  glow  discharge 
with  consideration  of  the  [local]  temperature 
rise.  H.  Fischer  (Z.  Physik,  193S,  110,  197 — 
213). — The  relation  of  the  c.d.,  cathode  voltage  drop, 
and  thickness  of  the  dark  space  to  the  y-coeff.  and  the 
ionic  velocity  is  discussed  theoretically.  Gas  density 
at  a  given  point  is  more  important  than  the  pressure 
and  in  order  to  determine  it  the  gas  temp,  must  be 
known.  Experimental  work  was  performed  in  He  at 
1 — 5  mm.  pressure.  H.  C.  G. 

Method  of  line  reversal.  H.  J.  Hubner  (Ann. 
Physik,  1938,  [v],  33,  52—56). — Reversal  temp.  >  the 
black- body  temp,  of  the  reversed  radiation  can  be 
determined  by  extrapolation  from  measurements  of 
the  brightness  of  the  reversed  line.  0.  D.  S. 

Spectrum  of  the  aurora  and  state  of  the  auroral 
region.  L.  Vegard  (Naturwiss.,  1938,  26,  639 — 
644). — A  review  of  work  on  the  variation  and  explana¬ 
tion  of  the  spectrum  of  the  aurora.  A.  J.  M. 

Photographic  determination  of  height  and 
spectra  of  the  great  aurora  of  Jan.  25—26, 1938. 
C.  Stohmer  (Naturwiss.,  193S,  26,  633 — 638). — 
Photographs  taken  at  Oslo  and  7  other  stations  are 
discussed.  A.  J.  M. 

Are  there  metastable  molecules  in  the  Lewis- 
Rayleigh  glow  ?  J.  Kaplan  (Physical  Rev.,  1937, 
[ii],  51,  143 — 144).— Evidence  that  there  are  no 
metastable  mols.  in  this  glow  is  presented. .  L.  S.  T. 

Existence  of  the  bands  2963  and  2977  in  night 
sky  spectra.  J.  Kaplan  (Nature,  1938,  142, 
395). — Laboratory  evidence  supporting  the  reality  of 
Gauzit’s  observation  of  theso  bands  in  the  light  of  the 
night  sky  (A.,  1935,  3)  is  presented.  L.  S.  T. 

Zeeman  and  Pas chen-Back  effects  in  strong 
magnetic  fields.  P.  Kapitza,  P.  G.  Strelkov,  and 
E.  Latjrman  (Proc.Roy.  Soc.,  1938,  A,  167,  1 — 15). — 
A  method  of  investigating  the  effects  in  fields  up  to 
320,000  gauss  is  described.  The  Zeeman  splitting  oc 
the  magnetic  field  and  obeys  the  theoretical  predic¬ 
tions  previously  verified  for  weaker  fields ;  no  dis¬ 
placement  of  the  centre  of  gravity  of  the  splitting 
pattern  was  observed.  The  Paschen-Back  effect  was 
studied  on  a  Be  doublet  and  accurately  followed 
theoretical  predictions;  its  initial  stages  were  also 
observed  on  a  Zn  triplet.  G*  D.  P. 

Hyperfine  structure  of  the  Zeeman  components 
of  the  resonance  lines  of  sodium.  D.  A.  Jackson 
and  H.  Kuhn  (Proo.  Roc.  Soc.,  1938,  A,  167,  205 — 
216).— The  hyperfine  structure  was  observed  by  means 
of  absorption  in  an  at.  beam,  the  resolution  being 
obtained  by  use  of  a  double  etalon.  In  strong  fields 
four  components  are  observed,  showing  that  the 
nuclear  spin  is  3/2.  The  change  of  spacing  of  the  lines 
with  field  strength  is  in  good  agreement  with  theory. 
Direct  determination  of  the  hyperfine  structure  of  the 
terms  3£*  and  32P*  was  made  from  the  complete 
resolution  of  the  line  5896.  .  G.  D.  P. 

Zeeman  effect  of  tellurium.  J.  B,  Green  and 
Bn  A;  Losing  (Physical  Rev.,  1937,  [ii],  51,  62).— The 


Zeeman  effect  of  Te  has  been  investigated  at  field 
strengths  of  approx.  36,000  gauss.  The  spectrum  of 
Te  ii  was  especially  wrell  excited,  and  j-  and  (7-vals. 
have  been  assigned  in  many  cases.  L.  S.  T. 

Pure  Stark  effect  observed  in  metallic  arcs. 
J.  Huruiti  and  T.  Hori  (Nature,  1938,  142,  535). — 
Under  suitable  arcing  conditions,  the  Stark  effect 
for  certain  lines  of  Fe,  Cu,  Ag,  Ni,  and  A1  has  been 
observed.  A  photograph  showing  this  effect  in  the 
2317  and  2321  a.  lines  of  Ag  is  reproduced. 

L.  S.  T. 

Electric  breakdown  in  gases.  Y.  Miyamoto 
(Res.  Electrotech.  Lab.  Tokyo,  1935,  No.  380,  111 
pp.), — He,  Ne,  and  A  do  not  form  negative  ions,  and 
the  sparking  potential  of  the  needle-plate  gap  with 
needle  positive  is  >  that  with  it  negative.  H2  and  N2 
do  not  form  negative  ions,  but  02  and  Cl2  do  so. 
Among  gases  with  the  same  no.  of  atoms  per  mol.,  the 
lowrer  is  the  first  ionisation  potential,  the  higher  is  the 
sparking  potential  in  parallel-plate  gaps. 

Cir.  Ans.  (e) 

Disintegration  of  a  monatomic  layer  of  thor¬ 
ium  on  a  tungsten  cathode  in  a  mercury  dis¬ 
charge.  N.  Morgulis  and  M.  Bernabiner  (Tech. 
Phys.  U.S.S.R.,  1935,  2.  333— 352).— The  thermal 
evaporation  theory  of  cathode  disintegration  does  not 
explain  the  existence  of  a  min.  crit.  ionic  energy  ( F0) 
required  for  disintegration.  Experiments  were  carried 
out  on  the  disintegration  of  a  monat.  Til  film  on  a 
W  filament  bombarded  by  Hg+  from  a  gaseous  dis¬ 
charge  in  a  tube  provided  with  an  auxiliary  W 
cathode.  In  an  ordinary  two-electrodo  discharge  the 
val.  of  F0  varies  with  the  temp,  of  the  Th  cathode. 
The  variation  of  V0  with  dischargo  current  with  the 
Th  cathode  at  1600 — 1700°  k.,  bombardment  taking 
place  with  ions  from  the  auxiliary  W  cathode,  was  also 
determined.  V0  decreases  with  increasing  bombard¬ 
ing  ion  current,  finally  reaching  a  limiting  val.  of 
13 — is  y.  The  probability  of  disintegration  increases 
rapidly  with  increase  of  ion  energy.  An  expression 
connecting  the  crit.  disintegration  energy  with  the 
neutralising  energy  of  the  bombarding  ion,  its 
accommodation  coeff.,  the  energy  of  evaporation  of 
the  surface  atom,  and  the  amount  of  energy  lost  at 
impact  with  the  next  atom  is  derived,  and  agrees  with 
experiment.  A.  J.  M. 

Mechanism  of  electron  emission  from  coated 
cathodes.  E.  Mesohter  (Physical  Rev.,  1937,  [ii], 
51,377—378).  L.  S.  T. 

Secondary-electron  emission  from  nickel, 
cobalt,  and  iron  as  a  function  of  temperature. 

L.  R.  G.  Treloar  and  D.  II.  Lanoon  (Proc.  Physical 
Soc.,  193S,  50,  625 — 634). — A  crit.  discussion  of 
evidence  tends  to  discredit  the  view  that  magnetic  and 
structural  changes  in  ferromagnetic  metals  are  accom¬ 
panied  by  changes  in  the  secondary-electron  emission. 
Measurements  of  secondary-emission  coeffs.  for  Ni, 
Co,  and  Fe  at  various  primary  voltages  over  a  temp, 
range  of  ~400°  show7  either  no  chaage  or  a  slight  fall 
in  the  coeff.  with  rising  temp.,  an  effect  probably  due 
to  surface  gas.  There  is  no  evidence  of  any 
discontinuous  changes  of  secondary  emission  at  the 
transformation  points.  N.  M.  B. 
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Alteration  in  electron  liberation  work  through 
activation  of  oxide  cathodes.  W.  Heinze  and 
S.  Wagener  (Z.  Physik,  1938,  110,  164— 188).— The 
change  in  work  of  electron  liberation  resulting  from 
activation  of  oxide  cathodes  has  been  measured.  The 
increase  in  emission  resulting  from  activation  is  due 
solely  to  a  decrease  in  the  work  done.  The  emission 
mechanism  is  discussed  and  it  is  concluded  that  of  the 
inner  and  outer  components  of  the  liberation  work, 
only  the  inner  is  affected  by  activation.  H.  C.  G. 

Wall  potential  of  the  diffusion  column.  W. 
Funk  and  R.  Seeliger  (Z.  Physik,  1938,  110,  271 — 
276). — Theoretical.  L.  G.  G. 

Shenstone  effect  in  bismuth.  A.  H.  Weber 
and  C.  B.  Bazzoni  (Physical  Rev.,  1937,  [ii],  51, 
378). — Shcnstone’s  experiments  (Phil.  Mag.,  1923,  45, 
918)  on  the  photo-clcctric  sensitivity  of  Bi  have  been 
repeated  and  extended  with  two  cast  Bi  plates  and  a 
Bi  single  crystal.  The  effect  reported  by  Shenstone 
has  been  verified.  Variations  in  this  sensitivity  of  Bi 
when  electric  currents  are  passed  through  the  metal 
directly  are  due  to  changes  in  the  amount  of  gas 
occluded  by  the  metal.  L.  S.  T. 

Quantum  absorption  probability  in  the  case  of 
the  photo-electric  effect.  A.  T.  Waterman 
(Physical  Rev.,  1937,  [ii],  51,  378).  L.  S.  T. 

Stopping  of  fast  electrons.  A.  Bramley 
(Physical  Rev.,  1937,  [ii],  51,  387). — Energy  losses 
suffered  by  electrons  are  discussed.  L.  S.  T. 

Direct  proof  of  the  effect  of  temperature  on  the 
conduction  electrons  of  a  metal.  H.  W.  B. 
Skinner  (Nature,  1938,  142,  432 — 433). — Photo¬ 
metric  curves  showing  changes  in  the  breadth  of  the 
edge  of  the  L ^  band  of  A1  at  171  a.  at  110°,  300°,  and 
680°  K.  are  reproduced.  The  change  between  the 
lower  temp,  can  be  explained  by  the  heat  effect  on  the 
conduction  electrons,  but  the  additional  broadening  at 
680°  K.  mav  be  due  to  distortion  of  the  lattice  near  the 
m.p.  L.  S.  T. 

Scattering  and  loss  of  energy  of  fast  electrons 
and  positrons  in  lead.  W.  A.  Fowler  and  (Miss) 
J.  Oppeniieimer  (Physical  Rev.,  1938,  [ii],  54, 
320 — 324). — A  cloud-chamber  investigation  was  made 
of  the  scattering  and  energy  loss  in  a  thin  Pb  lamina  of 
fast  electrons  and  positrons  (5 — 17  Me.V.)  produced  as 
secondaries  by  the  y -radiation  from  7Li  -j-  XH. 
Scattering-angle  curves  show  good  agreement  for 
angles  >13°  with  the  Mott-Rutherford  theory  of 
single  scattering,  and  indicate  multiple  scattering 
below  13°.  Comparative  theoretical  and  observed 
energy  losses  are  discussed.  N.  M.  B. 

Momentum  transfer  during  ionisation  by 
canal  rays.  R.  Ko ops  (Ann,  Physik,  1938,  [v],  33, 
57 — 69). — The  total  ionisation  produced  in  D2  and  in 
He  by  H+  and  D+  particles  of  velocities  from  2000  to 
17,500  e.v.  has  been  measured.  The  total  ionisation  in 
D2  is  >  in  H2,  the  abs.  difference  being  const.  The 
energy  transfer  to  the  atom  on  ionisation  is  <2  x  10"4 
of  the  total  energy  change  on  collision.  The  energy 
balances  for  H2  and  for  D2  differ  only  for  collisions  of 
energy  <2000  e.v.  O.D.  S. 


Velocity  analysis  of  potassium  atoms  scattered 
by  a  magnesium  oxide  crystal.  V.  W.  Cohen 
and  A.  Ellett  (Physical  Rev.,  1937,  [ii],  51,  65).— 
The  scattering  that  results  when  a  beam  of  neutral  K 
atoms  with  approx,  thermal  velocities  characteristic 
of  the  temp,  of  the  source  is  directed  toward  a  MgO 
crystal  is  adequately  described  by  the  cosine  law; 
neither  specular  reflexion  nor  any  evidence  of  diffrac¬ 
tion  is  observed.  Magnetic  analysis  of  the  atoms 
scattered  at  right  angles  to  the  initial  direction  shows 
that  the  velocity  distribution  is  Maxwellian  and 
characteristic  of  the  temp,  of  the  crystal.  The 
process  is  probably  one  of  adsorption  and  re-evapor¬ 
ation,  with  the  adsorbed  atoms  attaining  thermal 
equilibrium  with  the  crystal  surface.  L.  S.  T. 

Stern-Gerlach  magnetic  field  as  a  velocity 
analyser  for  atomic  beams.  A.  Ellett  and 
V.  W.  Cohen  (Physical  Rev.,  1937,  [ii],  51,  64 — 65). — 
The  deflexion  pattern  of  a  beam  of  alkali-metal  atoms 
traversing  an  inhomogeneous  magnetic  field  has  been 
examined  in  order  to  determine  the  constancy  of  the 
gradient  and  the  validity  of  the  Maxwell  distribution. 

L.  S.  T. 

Positive  ion  mobilities  in  hydrogen  by  the 
Townsend  deflexion  method.  A.  V.  Hershey 
(Physical  Rev.,  1937,  [ii],  51,  146— 147).— The  mobil¬ 
ity  const,  found  for  ions,  presumably  K+,  of  mol.  wt. 
39  is  13-5  at  0-7  mm.  pressure  and  X/p  =  5  (X  =  field 
strength),  in  agreement  with  vals.  obtained  by  Powell 
and  Brata  (A.,  1932,  1185).  At  0-7  mm.  pressure  and 
Xjp  —  50,  the  mobility  const,  is  30%  greater. 

Xi.  S*  T . 

Determination  of  the  cross-section  of  meta¬ 
stable  helium  atoms  with  the  aid  of  their 
41  photo-electric lf  effect.  R.  Dorrestein  and 
J.  A.  Smit  (Proc.  K.  Akad.  Wetensch.  Amsterdam, 
1938,  41,  725 — 730). — The  cross-section  (a)  of  meta¬ 
stable  He  atoms  for  collision  with  normal  He  atoms  has 
been  determined  by  measurement  of  the  decrease  in 
intensity  of  a  beam  of  metastable  atoms  in  passing 
through  He  at  low  pressures,  this  intensity  being 
deduced  from  their  effect  in  producing  electron 
emission  from  a  metal  electrode.  Measurements  at 
const,  pressure  (9  X  10-4  mm.)  and  with  const, 
electrode  distance  lead  to  vals.  of  a  of  21  X  10“lc  cm.2 
and  18  X  1O~10  em.2,  respectively.  J.  W.  S. 

Atomic  masses  of  hydrogen,  helium,  carbon, 
and  nitrogen  isotopes.  K.  T.  Bainbridge  and 
E.  B.  Jordan  (Physical  Rev.,  1937,  [ii],  51,  384— 
385). — The  mass  separations  CH^-O,  H*~D,  and 
D3+-0+  give  H  1  *00815±0*00002,  D  2*01478± 
0-00003,  and  C  12-00428 ±0*00017.  The  doublet 
separation  D2— He  gives  He  4*003 95 ±0*00007,  and 
earlier  measurements  (A.,  1937,  I,  542)  yield 
13 -007 9 ±0*0002,  14N  14-0076  ±0*0002,  and  15N 

15 *0050 ±0-0003.  The  doublet  7Li+-14N++  gives  7Li 
7*01822 ±0-00014.  L.  S.  T. 

Existence  of  3H.  R.  Sherr,  L.  G.  Smith,  and 
W.  Bleakney  (Physical  Rev.,  1938,  [ii],  54,  388).— 
Mass-spectroscopic  investigation  of  the  fractionated 
decomp,  products  of  very  pure  D20  gave  persistent 
evidence  of  an  unexplained  primary  mass  5  ion,  but  no 
indication  of  mass  3.  The  abundance  of  3H  in 
must  be  <1  in  1012.  N.  M.  B. 
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Atomic  masses  of  beryllium,  boron,  neon, 
and  argon.  E.  B.  Jordan  and  K.  T.  Bainbridge 
(Physical  Rev.,  1937,  [ii],  51,  385). — The  mass 
differences  of  12  doublets  calc,  from  mass-spectro- 
graphic  lines  are  recorded.  These  differences  and 
those  reported  previously  (A.,  1937,  I,  542)  give  12C 
12-00402  ±0*00017,  10B  10-01633±0-00013,  2°Ne 

19-99917  ±0*00019,  1XB  11-01295±0-00013,  °Be 
9-01517  ±000016,  40A  39-97580±0-00031,  22Ne 

21 -99870 ±0-00040,  and  21Ne  21-00013±0-00029  mass 
units.  L.  S.  T. 

Mass-spectrographic  measurement  of  the  C‘ 
band  resulting  from  the  dissociation  of  CO+. 
K.  T.  Bainbridge  and  E.  B.  Jordan  (Physical  Rev., 
1937,  [ii],  51,  595). — Using  2D2XH  and  trebly-ionised 
0  for  comparison  masses,  a  val.  of  5-145±0-002  mass 
units  has  been  obtained  for  the  position  of  the  C^ 
band.  This  agrees  with  the  calc,  val.,  and  not  with 
the  val.  5-18  reported  by  Aston.  L.  S.  T. 

Isotopic*  constitution  of  strontium,  barium, 
bismuth,  thallium,  and  mercury.  A.  0.  Nier 
(Physical  Rev.,  1938,  [ii],  54, 275 — 278). — Using  a  mass 
spectrometer  of  high  sensitivity  and  resolving  power 
(cf.  A.,  1938,  I,  168),  no  new  isotopes  were  found. 
Relative  abundances  were  :  88Sr  100,  87Sr  8-50,  85Sr 
11-94,  aiSr  0-68;  ^Ba  100,  137Ba  15-8,  136Ba  10-9, 
135Ba  9-2,  ^Ba  3-37,  ^Ba  0-136,  130Ba  0-141  (cf. 
Sampson,  A.,  1936, 1313).  The  T1  203/205  ratio  was 
0-410±2%.  Upper  abundance  limits  of  predicted  or 

hypothetical  isotopes  are  given.  N.  M.  B. 

* 

Isotopes  and  analytical  standards.  M.  G. 
Mellon  (J.  Chem.  Educ.,  1938,  15,  335). — A  cor¬ 
rection  (cf.  A.,  1938,  I,  426).  L.  S.  T. 

Are  there  any  naturally  radioactive  elements 
still  unknown  ?  J.  Schintlmeister  (Osterr. 
Chem.-Ztg.,  1938, 41, 315 — 321). — The  curves  connect¬ 
ing  mass  nos.  of  nuclei  emitting  cc-rays  and  their  dis¬ 
integration  energies  are  discussed.  These  form  a 
series  of  smooth  curves  from  which  predictions  can  be 
made  regarding  the  a-radioactivity  of  Ms-Th2  and  Ac. 
The  unknown  element  87  must  be  produced  by  the 
a-disintegration  of  these  nuclei,  but  such  radiation  has 
not  yet  been  discovered.  It  is  shown  that  the  final 
member  of  the  series  of  (Eradiating  nuclei  obtained  by 
Hahn  el  al .  by  the  addition  of  neutrons  to  U  (probably 
eka-Au)  cannot  be  an  a-radiator.  The  radiator  of 
a-rays  of  range  1  -8  cm.  is  probably  an  eka-Ti,  of  which 
the  disintegration  product  must  be  a  stable  eka-Au. 

A.  J.  M. 

Natural  (3-radioactivity  of  lutecium.  M.  Hey- 
den  and  W.  Wefelmeier  (Naturwiss.,  1938,  26, 
612). — A  counter  tube  has  been  constructed  for  the 
detection  of  (3 -rays  of  small  intensity,  and  has  been 
used  for  detecting  the  radioactivity  of  Lu.  A 
purified  prep,  containing  90%  Lu203  was  found  to 
have  a  weak  (3-activitv,  somewhat  more  intense  than 
that  of  K,  but  <  that  of  Rb.  Tm  is  inactive, 
showing  that  the  deviation  of  its  at.  wt.  from  an 
integral  val.  is  not  due  to  the  presence  of  an  isotope 
of  higher  mass  no.  which  is  (3-radioactive.  Yb  and 
Ho  preps,  showed  no  activity  >0-03  that  of  Lu.  . . 

A.  J.  M. 


Continuous  (3-ray  spectrum  of  32P.  W.  E. 
Lamb,  jun.  (Physical  Rev.,  1937,  [ii],  51,  145). 

L.  S.  T. 

Calculations  on  (3-ray  spectra.  W.  G.  Pollard 
(Physical  Rev.,  1937,  [ii],  51,  682).  L.  S.  T. 

Search  for  y- rays  from  the  deuteron-deuteron 
reaction.  A.  J.  Ruhlig  (Physical  Rev.,  1938, 
[ii],  54,  308). — Evidence  of  the  formation  of  3He  in 
an  excited  state  at  —  2  Me.v.  above  the  ground  state, 
as  shown  by  a  second  group  of  neutrons  from  the 
reaction  2H  +  2H->3He  ±  hi  (cf.  Bonner,  A.,  1938, 

I,  339),  leads  to  the  expectation  of  y-ravs  due  to  the 

transition  of  3He  to  its  normal  state.  Experiments 
to  detect  these  y-rays  are  described,  afid  results 
indicate  that  there  is  >  one  y-ray  for  every  200 
neutrons.  Protons  of  energy  >  15  Me.v.  due  to 
neutrons,  probably  from  the  secondary  reaction 
3He  ±  2H  ->4He  ±  hi  ±  17*6  Me.v.  due  to  recoiling 
3H  nuclei  from  the  reaction  2H  ±  2H— >-3H  ±  XH, 
are  reported.  N.  M.  B. 

Observation  of  XH  and  3H  ranges  from  the 
disintegration  of  deuterium  by  deuterons.  E. 
Hudspeth  and  T.  W.  Bonner  (Physical  Rev.,  1938, 
[ii],  54,  308—309). — Experiments  are  described  to 
detect  a  short-range  group  of  protons  from  the 
reaction  2H  +  2H  — >  3H  +  *H  in  expectation  of  an 
excitation  level  in  3H  analogous  with  the  1-89  Me.v. 
level  in  3He.  It  is  concluded  that  3H  is  excited  to  a 
level  0*4 — 2-9  Me.v.  in  <2%  of  the  disintegrations, 
if  at  all.  Measurements  of  the  range  of  the  3H 
particles  produced  in  the  same  reaction  indicate  a 
need  for  revision  of  the  range-energy  relation  for 
protons.  ...  N.  M.  B. 

Bombardment  of  palladium  with  deuterons. 

J.  D.  Kraus  and  J.-  M.  Cork  (Physical  Rev.,  1937, 

[ii],  51,  383). — The  active  isotopes  formed  when  Pd 
is  bombarded  with  6-5-Me.v.  deuterons  have  been 
investigated.  Chemical  separations  show  strong 
activities  in  the  Pd  and  at  least  two  active  Ag  isotopes. 
The  Ag  activity  is  not  the  Eermi  activity  that  would 
result  from  the  bombardment  of  Ag  itself  (22  sec.  and 
2*3  min.),  but  has  half-life  periods  of  32  min.  and 
7-5  days.  L.  S.  T. 

Method  of  studying  a  statistical  theory  of  an 
exponential  type.  Application  to  radioactivity. 
M.  Berber  (J.  Phys.  Radium,  1938,  [vii],  9,  337 — 
344). — A  new  method  is  developed  theoretically  for 
studying  statistical  series  of  the  exponential  type, 
and  "has  been  applied  to  the  automatic  registration  of 
a-particles  emitted  by  Po.  Fair  agreement  has  been 
found  with  experimental  data.  A  possible  interpret¬ 
ation  of  certain  anomalies  is  advanced.  W.  R.  A. 

Anomaly  in  the  apparent  absorption  of  slow 
neutrons  by  iodine  and  boron.  J.  L.  Michiels 
(Nature,  1938, 142,  431 — 432).— Slow  neutrons  (Rn  + 
Be  ±  wax)  are  anomalously  absorbed  in  B  and  I 
filters,  and  when  these  are  used  simultaneously,  the 
activity  produced  in  the  detector  depends  on  the 
order  in  which  the  filters  are  placed.  An  interpret¬ 
ation  of  the  results  is  given.  L.  S.  T. 

Disintegration  of  boron  by  slow  neutrons. 
C.  O’Ceallaigh  and  W.  T.  Davies  (Proc.  Roy.  Soc., 
1938,  A,  167,  81 — 98). — The  disintegration  is  studied 
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in  a  cloud  chamber,  the  B  being  spread  on  a  strip  of 
thin  Cu  foil  stretched  diametrically  across  the 
chamber.  Three  groups  of  particles  are  observed 
with  ranges  of  4-25,  7*15,  and  8*9  mm.  in  air  at  15° 
and  760  mm.  The  first  is  due  to  the  Li  nucleus 
produced  in  the  reaction  ™B  +  Jn,— ^JLi  +  JHe 
+  Qv  The  two  longer-range  particles  are  a-particles 
with  energies  deduced  from  their  measured  ranges  of 
2*45  and  3  X  106  e.v.  The  val.  of  Q1  calc,  from  the 
equation  of  reaction  is  2*99  X  106  e.v.  It  is  concluded 
that  the  8*9-mm.  a-particles  correspond  with  the 
production  of  the  7Li  nucleus  in  the  ground  state,  and 
the  7*15-mm.  particles  with  an  excited  nucleus. 

'  G.  D.  P. 

Absorption  of  resonance  neutrons.  H.  H. 
Goldsmith  and  J.  H.  Manley  (Physical  Rev.,  1937, 
[ii],  51,  382). — Preliminary  results  obtained  from 
measurements  of  the  absorption  of  various  neutron 
groups  in  Cd,  Rh,  and  Ir  are  reported.  L.  S.  T. 

Neutron  resonance  levels  of  iridium  and 
rhodium  and  the  comparative  overlapping  of 
their  resonance  regions.  R.  Jaeckel  (Z.  Pliysik, 
1937,  110,  330 — 333). — The  half-life  periods  of  bodies 
produced  by  impact  of  slow  neutrons  on  Ir  have 
been  measured  by  absorption  in  Rh.  H.  C.  G. 

Determination  of  the  mass  of  the  neutron 
from  the  nuclear  photo-effect  in  heavy  water. 
G.  Stetter  and  W,  Jentschke  (Z.  Physik,  1938, 
110, 214 — 222). — From  the  nuclear  process  ?H  +/iv  — 
iH  -f-  l ?i  +  E kl0t  (using  the  hard  Th-C"  y-radiation 
of  2*62  Me.v.),  and  the  energy  of  production  of  ions  in 
H2  (determined  by  means  of  short  H-radiation),  the 
binding  energy  of  deuterons  is  calc,  as  2 -189 ±0-022 
Me.v.  and  the  mass  of  the  neutron  as  1  *00895  ± 
0-00003.  Reasons  for  discrepancies  between  these 
vals.  and  those  of  other  authors  are  discussed.  , 

L.  G,  G. 

Neutron-yield  curves  for  light  elements. 
L.  R.  Hafstad  and  M.  A.  Tuve  (Physical  Rev.,  1937, 
[ii],  51,  376). — These  curves  have  been  obtained  for 
several  light  elements  bombarded  with  deuterons. 
The  abs.  no.  of  neutrons  produced  in  the  range  200 — 
1000  kv.  has  been  determined.  L.  S-  T. 

Neutron  scattering  cross-sections  of  paro- 
,and  arf/io-hydrogen,  and  of  N2,  02,  and  HsO. 
F.  G,  Brickweddb,  J.  R.  Dunnino,  H.  J.  Hoge,  and 
J.  H.  Manley  (Physical  Rev.,  193S,  [ii],  54,  266 — 
275). — Measurements  were  made  of  the  transmission 
of  liquid  p~  and  o-H2,  for  the  slow  neutrons  obtained 
from  a  Rn-Be  source,  by  scattering  in  paraffin  at 
.room  temp,  and  at  liquid  air  temp.  The  scattering 
cross-section  a  of  liquid  H2  for  slow  neutrons  depended 
on  the  velocity  of  the  neutrons  and  the  o~p  com¬ 
position.  The  vals.  obtained  for  a  were  :  o-H2 
56  X  10-24,  Ha  29  X  10"21  for  ~300°  K.  neutrons 
(paraffin  at  room  temp.) ;  o-H2  79  X  l(h24,  p-IL> 
18  X  10  24  s(j.  cm.  per  mol.,  for  *^•^120  K.  neutrons 
(paraffin  cooled  with  liquid  air).  It  was  proved  that 
the  interaction  between  neutrons  and  protons  depends 
on  the  relative  alignment  of  their  spins,  and  that  the 
energy  of  the  singlet  state  of  the  deuteron,  in  which 
the  spins  of  the  proton  and  neutron  are  antiparallel, 
is  >  the  energy  of  these  particles  when  far  apart, 
t.e.,  the  singlet  state  of  the  deuteron  is  virtual  (cf. 


Schwinger,  A.,  1937,  I,  543).  Other  determinations 
of  a  were  :  for  O  4  X  10_a4,  N  13  X  10"24  sq.  cm. 
per  atom,  and  H20  91*2  x  HP24  sq.  cm.  per  mol. 
for  300°  K.  neutrons;  H20  116  X  HP24  for  120°  K. 
neutrons;  for  the  protons  in  H20,  0*5[a(H2O)  — 
c(O)],  43*6  X  10-24  sq.  cm.  per  proton  for  300°  K, 
neutrons  and  56  X  10_24  for  120°  K.  neutrons. 

N.  M.  B. 

Capture  cross-sections  for  220-ke.v.  neutrons. 
H.  von  Halban,  jun.,  and  L.  Kowarski  (Nature, 
1938,  142,  392 — 393). — The  capture  cross-sections  of 
20  elements  for  220-ke.v.  neutrons  have  been  deter¬ 
mined  by  surrounding  the  source  of  photo -neutrons 
(y-rays  of  Th-C"  in  D20)  with  a  cylinder  of  the  element 
to  be  investigated.  The  results  show  considerable 
variations  even  for  neighbouring  nuclei,  the  nuclei 
showing  the  largest  cross-sections  being  identical  with 
those  showing  large  cross -sections  for  slow  neutron 
capture,  and  having  mainly  odd  proton  nos.  and  even 
neutron  nos.  L.  S.  T. 

Investigations  with  rapid  neutrons.— I .  Arti¬ 
ficial  neutron  source  and  yield  of  D  ±  D  neutrons, 
H.  Reddemann  (Z.  Physik,,  1938,  110,  373 — 388). — 
A  discharge  tube  for  the  production  of  rapid  cor¬ 
puscular  rays  is  described  :  in  detail.  The  yield  of 
neutrons  from  the  D  +  D  reaction  and  the  action 
cross-section  of  this  reaction  in  relation  to  the  deuteron 
energy  have  been  examined  over  the  range  0*1  to 
1*0  Me.v.  H.  C.  G. 

a-Particle  yield  from  protons  on  lithium. 
L.  J.  Haworth  and  L.  D.  P.  King  (Physical  Rev., 
1937,  [ii],  51,  59).— The  yields  of  8rcm.  a-particles 
produced  when  thin  and  thick  films  of  metallic  Li 
are  bombarded  with  protons  have  been  determined  as 
a  function  of  proton  energies  from  20  to  200  kv.  The 
Fi  absorption  law  is  probably  invalid  at  these  ,  low 
energies.  -  L.  S.  T. 

Gamma  spectrum  of  7Be.  H.  Maier-Leibntjcz 
(Naturwiss.,  1938,  26,  614).— The  energy  distribu¬ 
tion  of  photo-  and  recoil  electrons  emitted  from  Pb 
by  irradiation  with  y-rays  from  JBe  has  been  deter¬ 
mined.  The  curve  shows  the  presence  of  a  singlo 
y-line  at  425 ±20  e.kv.  A.  J.  M. 

New  radioactive  isotope  of  fluorine.  A.  H. 
Snell  (Physical  Rev.,  1937,  [ii],  51,  143). — Bombard¬ 
ment  of  Ne  with  5-Mv.  deuterons  gives  an  active 
product  which  emits  positive  electrons  and  decays 
with  a  period  of  112±4  min.  It  behaves  chemically 
like  F  and  must  be  laF.  The  reaction  is  JJNe  +  ?D-> 
l|F  +  JHe,  and  in  decaying  *|F  goes  to  stable  180, 
The  positrons  have  a  max.  energy  of  approx.  500  kv. 

‘  V  L.  S.  T. 

Radioactivity  induced  in  calcium  under  deu¬ 
teron  bombardment,  .  H.  Walke  (Physical  Rev., 
1937,  [ii],  51,  143).— Bombardment  of  calcite  crystals 
with  5*5-Mv.  deuterons  renders  them  strongly  radio¬ 
active.  Several  decay  periods  have  been  observed, 
and  chemical  analyses  indicate  that  most  of.  the 
activity  is  due  to  Sc  isotopes,  possibly  41Sc,  43Sc,  and 
44Sc.  L.  S.  T. 

Bombardment  of  gold  with  deuterons.  J.  M. 
Cork  and  R.  L.  Thornton  (Physical  Rev.,  1937,  [ii], 
51,  59). — Bombardment  of  Au  with  6 — 7 -Me.v. 
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deuterons  gives  a  radioactivity  associated  with  a 
Au  and  an  Ir  isotope.  The  Au  emits  negative 
electrons  and  the  Ir  both  positives  and  negatives. 
Probable  reactions  are  l%Au  +  ?H  ^Au  +  }H  -> 
ToHg  +  iH  +  Je ;  and  ™Au  +  ?H  l?JIr  +  \R 
+£He,  ^lr^  *?<Pt  +  Ac  and  “JOs  +  +?e. 

L.  S.  T. 

Induced  radioactivity  in  lead.  R.  L.  Thornton 
and  J.  M.  Cork  (Physical  Rev.,  1937,  [ii],  51,  383). — 
Bombardment  of  Pb  by  2  jx-amp,  of  deuterons  at 
6*5  Me.v.  for  approx.  12  hr.  gave  no  definite  indication 
of  Ra-D.  Active  209Pb  with  a  half-life  period  of 
3-0  hr.  and  emitting  p-particles  is  produced.  Other 
shorter  period  activities  have  been  observed  but  have 
not  yet  been  resolved  chemically.  L.  S,  T. 

Scattering  of  Yukawa  particles  by  protons. 
0.  Latorte  (Nature,  1938,  142,  432). — In  contrast 
to  electrons,  Yukawa  particles  show  a  polarisation 
effect.  L.  S.  T. 

Nuclear  disintegrations  accompanying  cos¬ 
mic-ray  showers.  A.  Bramley  (Physical  Rev., 
1937,  [ii],  51,  385). — A  discussion.  L.  S.  T. 

Cosmic-ray  bursts  photographed  with  a  cloud 
machine  controlled  by  non-collinear  counters. 
G.  L.  Locher  (Physical  Rev.,  1937,  [ii],  51,  380). — 
The  disintegration  products  of  cosmic-ray  bursts  in 
paraffin,  Al,  and  Pb  have  been  investigated. 

;  L.  S.  T. 

Radio-transmitted  coincidence  counter  meas¬ 
urements  of  cosmic-ray  intensities  in  the  strato¬ 
sphere.  T.  H.  Johnson  (Physical  Rev.,  1937,  [ii], 
51,  385 — 386). — The  method  used  is  described. 
During  an  ascent  of  55,000  ft.,  the  cosmic-ray  intensity 
passed  through  a  max.  equal  to  approx.  60  times  the 
ground  intensity.  L.  S.  T. 

Transition  effects  of  cosmic  rays  in  the 
atmosphere.  R.  Serber  (Physical  Rev.,  1938, 
[ii],  54,  317 — 320). — A  more  exact  calculation  of  the 
multiplication  of  the  soft  component  of  cosmic  rays 
is  made  with  the  help  of  diffusion  equations  obtained 
from  the  high-energy  radiative  formula*  of  Bethe 
and  Heitler.  Comparison  of  results  with  vertical 
counter  and  ionisation  chamber  data  shows  good 
agreement  with  observation  for  the  position  of  the 
max.  of  the  multiplication  curve,  and  that  the 
penetrating  component  is  largely  of  secondary 
origin.  N.  M.  B. 

Nature  of  primary  cosmic  radiation.  T.  H. 
Johnson  (Physical  Rev.,  1938,  [ii],  54,  385 — 387). — 
A  discussion  of  the  known  properties  and  character¬ 
istics  of  cosmic  rays  leads  to  a  theory  tracing  the 
origin  of  the  rays  to  an  unspecified  process  in  stellar 
atm.  N.  M.  B. 

Decrease  of  intensity  of  cosmic  rays  in  water  to 
a  depth  of  440  m.  measured  with  counters  and 
ionisation  chamber.  J.  Clay,  A.  van  Gemert, 
and  P.  H.  Clay  (Proc.  K.  Akad.  Wetensch.  Amster¬ 
dam,  1938,  41,  694 — 705). — A  plot  of  log  intensity- 
log  depth  for  cosmic  rays  in  H20  gives  a  straight  line 
for  depths  >50  m.  The  vals.  for  0 — 10  m.  do  not 
lie  on  this  line  and  those  for  10 — 50  m.  also  deviate 
slightly.  The  energy  distribution  curve  of  the  hard 
component  of  cosmic  radiation  is  deduced.  Some 
MM*  (a.,  I.) 


irregularities  are  observed,  owing  to  the  excess  of 
secondary  rays  at  >200  m.  and  particularly  at  280 — 
400  m.  J.  W.  S. 

Distribution  of  the  intensity  of  cosmic  radi¬ 
ation  for  different  directions  around  the  vertical. 

J.  Clay,  J.  T.  Wiersma,  and  K.  H.  J.  Jonker  (Proc. 

K.  Akad.  Wetensch.  Amsterdam,  1938,  41,  706 — 
708). — Measurements  have  been  made  with  double 
counters  in  E-W  and  N-S  directions,  with  and 
without  30  cm.  of  Pb  betw  een  the  counters.  Without 
Pb  the  same  val.  is  obtained  in  each  direction,  almost 
cc  cos2  a  (a  =  angle  of  inclination  to  the  vertical). 
With  the  Pb  present  deviations  w’ere  observed,  but 
these  wrere  eliminated  by  placing  a  horizontal  layer 
of  30  cm.  of  Pb  over  the  counters.  The  results  are 
discussed  with  reference  to  the  absorption  of  cosmic 
rays  by  the  atm.  and  by  H20.  The  coeff.  of  decrease 
of  intensity  of  lateral  rays  is  <  that  for  vertical  rays. 

J.  W.  S. 

Ray  multiplication  in  showers.  H.  Geiger 
and  M.  Heyden  (Z.  Physik,  1938,  110,  310—319).— 
Using  a  counter- tube  coincidence  method,  it  was 
found  that  the  no.  of  coincidences  recorded  for  a 
shower  increased  with  increasing  thickness  of  Pb, 
reaching  a  max.  with  3  cm.  of  Pb  and  thereafter 
diminishing.  A  similar  result  was  obtained  w  ith  Al. 
Results  are  discussed  and  it  is  show’ll  that  the  increase 
in  the  no.  of  coincidences  is  due  to  an  increase  in  the 
no.  of  rays  in  a  show  er.  H.  C.  G. 

Cosmic-ray  ionisations  under  various  thick¬ 
nesses  of  lead  shield  in  northern  and  equatorial 
latitudes  at  different  altitudes.  R.  T.  Young, 
jun.,  and  J.  C.  Street  (Physical  Rev.,  1937,  [ii],  51, 
386).  -  L.  S.  T. 

Search  for  exchange  phenomena  in  cosmic 
rays.  (Miss)  Z.  Wasiutynska  and  L.  Werten- 
stein  (Nature,  1938,  142,  475 — 476). — A  search  for 
evidence  of  proton-neutron  exchange  phenomena  in 
cosmic  rays,  using  five  counters  separated  by  different 
thicknesses  of  air  and  Pb,  indicates  that  if  the  par¬ 
ticles  forming  the  bulk  of  the  penetrating  component 
give  rise  to  any  exchange  effect,  the  mean  free  path 
in  Pb  for  this  effect  is  ^>30  cm.  The  relative  no.  of 
protons  present  in  cosmic  penetrating  radiation  is 
very  small.  L.  S.  T. 

Hard  and  soft  component  of  cosmic  radiation 
in  terms  of  a  common  primary  background. 
W.  F.  G.  Swann  (Physical  Rev.,  1938,  [ii],  54,  307).— 
Fundamental  assumptions  on  the  basis  of  which 
expressions  have  been  developed  for  the  intensities  of 
the  primaries  and  secondaries  are  propounded  and 
applied.  N.  M.  B. 

Production  of  penetrating  secondary  cosmic- 
ray  particles  in  the  atmosphere.  M.  Schetn  and 
V.  C.  Wilson  (Physical  Rev.,  1938,  [ii],  54,  304^- 
305). — Hsiung-type  experiments  (cf.  A.,  1934,  1285) 
at  high  altitudes  indicate  that  above  20,000  ft. 
penetrating  ionising  rays  (heavy  electrons)  are  pro¬ 
duced  by  non-ionising  agents  (photons).  Results 
agree  with  the  assumption  that  the  heavy  electrons  are 
formed  by  secondary  photons  abundant  at  high 
altitudes  and  strongly  absorbed  by  2  cm.  of  Pb.  At 
25,000  ft.  the  ratios,  compared  with  sea-level,  wrere 
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3:1  for  the  vertical  penetrating  component  and  12  :  1 
for  the  total  vertical  radiation.  N.  M.  B. 

Absorption  of  the  penetrating  component  of 
cosmic  radiation.  W.  M.  Nielsen  and  K.  Z.  Mor¬ 
gan  (Physical  Rev.,  1938,  [ii],  54,  245—248).— 
Geiger-Miiller  counter  measurements  inside  and 
outside  a  cavern  below  rock  of  60  m.  H20  equiv. 
depth  indicate  that  the  penetrating  component  is 
associated  with  an  ionising  particle  and  undergoes  a 
hardening  on  transmission  through  large  thicknesses 
of  material.  There  is  evidence  that  the  less  penetrat¬ 
ing  radiation  is  in  approx,  equilibrium  with  the 
penetrating  component  even  at  the  earth’s  surface. 

N.  M.  B. 

Energy  distribution  analysis  of  primary  cos¬ 
mic  rays.  A.  H.  Compton  (Physical  Rev.,  1937, 
[ii],  51,  59). — An  analysis  following  Zanstra’s  method 
and  using  new  latitude -effect  data  has  been  made. 
Between  9  and  19  X  109  e.v.  the  energy  spectrum 
appears  continuous  and  indicates  an  electrical 
particle  origin  of  most  of  the  cosmic-ray  ionisation. 

L.  S.  T. 

Absorption  of  corpuscles  in  the  ionosphere. 

H.  D.  Rathgeber  (Naturwiss.,  1938,  26,  563). — The 
assumption  that  the  absorption  of  ultra-radiation 
beyond  the  atm.  is  due  to  the  presence  of  free  electrons 
in  the  ionosphere  is  examined.  The  retarding  effect 
calc,  on  this  basis  is  too  small  to  account  for  the 
observed  absorption,  and  the  hypothesis  also  fails  to 
explain  the  observed  variation  of  intensity. 

A.  J.  M. 

Quantum  theory  and  relativity.  G.  Wataghin 
(Nature,  1938,  142,  393 — 394), — Theoretical. 

L.  S.  T. 

Formation  of  deuterons  by  proton  combination. 
H.  A.  Bethe  and  C.  L.  Critchfield  (Physical  Rev., 
1938,  [ii],  54,  248 — 254). — Mathematical.  The 

probability  of  the  reaction  H  +  H  =  D  +  is 
calc.  The  energy  evolution  due  to  the  reaction  is 
about  2  ergs  per  g.  per  sec.  at  the  centre  of  the  sun  and 
is  almost  sufficient  to  explain  the  observed  average 
energy  evolution  of  the  sun.  N.  M.  B. 

Production  of  heavy  electrons.  L.  W.  Nord- 
heim  and  G.  Nordheim  (Physical  Rev.,  1938,  [ii],  54* 
254 — 265).— Mathematical,  Estimates  based  on  the 
close  analogy  of  the  bar}i,ron  (heavy  electron)  theory 
of  nuclear  forces  to  the  theory  of  the  electromagnetic 
field  arc  given  for  the  probabilities  of  the  processes 
leading  to  the  production  of  barytrons.  The 
theoretical  cross-sections  are  too  small  to  explain  the 
properties  of  the  hard  component  of  cosmic  radiation. 
The  lifetime  of  barytrons,  estimated  from  radiative 
P-decay,  is  ^10~8  sec.  No  simple  picture  of  barytron 
production  in  terms  similar  to  radiation  theory  can  be 
given,  but  the  failure  indicates  only  the  inapplicability 
of  perturbation  calculations.  N.  M.  B. 

New  experimental  evidence  for  the  neutrino. 
(a)  L.  Wertenstein.  (b)  H.  R.  Crane  and  J.  Halpern 
(Physical  Rev.,  1938,  [ii],  54, 306—307;  cf.  A.}  1938, 1, 
383). — (a)  The  uncertainty  in  assuming  that  the 
relation  between  the  energy  of  an  atom  (recoiling  S8A) 
and  the  ionisation  produced  by  the  atom  can  be  used 
to  infer  simultaneous  emission  of  an  electron  and 
neutrino  is  emphasised. 


(B)  A  discussion  of  the  objections  raised  above,  and 
of  the  problem  of  ionisation  and  interpretation  of 
clusters  of  droplets  in  a  cloud  chamber.  It  is  shown 
that  the  conclusions  were  arrived  at  by  a  comparison 
of  38C1,  ^P,  and  13N,  rather  than  by  an  abs.  estimate 
of  recoil  energy ,  and  that  a  possible  mechanism  in 
addition  to  ionisation  exists  for  the  production  of 
droplets  by  slowly  moving  atoms.  N.  M.  B. 

Magnetic  deflexion  of  HD  molecules.  I. 

Estermann,  O.  C.  Simpson,  and  0.  Stern  (Physical 
Rev.,  1937,  [ii],  51,  64). — The  magnetic  deflexion  of 
mol.  beams  of  HD  shows  that  HD  differs  from  H2  and 
D2  by  the  absence  of  mols.  with  zero  moment.  The 
weakening  by  the  magnetic  field  at  the  position  of  the 
undeflected  beam  is  nearly  independent  of  tho 
magnetic  moment  of  the  deuteron  and  of  the  rota¬ 
tional  magnetic  moment,  but  is  sensitive  to  the 
moment  of  the  proton,  more  than  in  the  case  of  H2. 

L.  S.T. 

Sub-elements.  E.  P.  Worley  (J.  New  Zealand 
Inst.  Chem.,  1938,  3,  52—53). — A  discussion  of  tho 
possible  existence  of  elements  of  at.  mass  <1,  possess¬ 
ing  nuclei  composed  of  positrons  and  electrons.  Such 
elements  may  occur  as  nuclear  disintegration  products, 
in  cosmic  rays,  and  among  .  the  products  of  sun- 
storms  which  cause  terrestrial  t  electromagnetic 
disturbance.  A.  J.  E.  W. 

Creation  of  pairs  by  nuclear  electrons.  J.  K. 
Knipp  (Physical  Rev.,  1937,  [ii],  51,  381 — 382). 

:  .  L.  S.  T. 

Dimensionless  constants  of  physics.  A.  E. 
Haas  (Proc.  Nat.  Acad.  Sci.,  1938,  24,  274—276). — 
Theoretical.  The  ratio  of  the  total  no.  of  neutrons  to 
the  total  no.  of  protons  in  the  universe  is  1  if  the 
results  of  Eddington  and  Sitte  et  aL  based  on  wave- 
mechanics  arc  correct.  A.  J.  M. 

Charge  on  the  electron.  J.  A.  Bearden 
(Physical  Rev.,  1937,  [ii],  51.  378). — A  redetermin¬ 
ation  of  the  -/j  of  air  by  the  rotating-cylinder  method 
gives  a  val.  which,  taken  with  Millikan’s  oil-drop  data, 
yields  for  e  a  val.  in  agreement  with  that  obtained 
from  X-ray  measurements.  L.  S:  T. 

Precision  determination  of  h/e  from  the  short 
wave-length  limit  of  the  continuous  X-ray 
spectrum.  V.  L.  Bollman  and  J.  W.  M.  Du 
Mond  (Physical  Rev.,  1937,  [ii],  51,  145). — Two 
precision  determinations  of  the  short-X  limit  of  the 
continuous  .X-ray  spectrum  made  ,  in  the  regions  of 
104  and  2  X  104  V.,  respectively,  give  hjc  —  1*3767 
X  10**17.  The  results  confirm  the  discrepancy  in 
certain  physical  consts.  emphasised  by  Birge. 
Accepted  vals.  of  F  are  suspected.  L.  S.  T. 

Measurement  of  the  velocity  of  light.  W.  C. 
Anderson  (Physical  Rev.,  1937,  [ii],  51,  596). — A 
high-frequency  method  using  a  relatively  short  base 
line  gives  from  651  measurements  a  mean  val.  of 
299,764  km.  per  sec.  in  a  vac.  L.  S.  T, 

Matrix  element  in  the  Fermi  theory  of  f^-decay. 
L.  W.  Nordheim:  (Physical  Rev.,  1937,  [ii],  51,  64). — 
The  way  in  which  the  many- body  constitutions  of  the 
nuclei  have  to  be  taken  into  account  in  this  theory  is 
discussed.  L.  S.  T. 
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Classical  theory  of  radiating  electrons .  P.  A .  M. 
Dirac  (Proc.  Roy.  Soc.,  1938,  A,  167,  14S — 169). — 
A  self-consistent  scheme  of  equations  is  deduced  "which 
yield  all  the  experimental  results  about  the  interaction 
of  electrons  and  radiation.  The  physical  interpret¬ 
ation  of  the  equations  indicates  that  the  interior  of  the 
electron  is  a  region  of  space  through  which  signals  can 
be  transmitted  with  a  velocity  >  that  of  light. 

G.  D.  P. 

Loss  of  energy  by  fast  particles  in  nuclear 
collisions.  E.  J.  Williams  (Nature,  1938,  142, 
431). — The  energy  lost  by  fast -moving  particles  in 
nuclear  collisions  when  traversing  matter  is  estimated 
to  be  the  same  as  if  the  nuclear  particles  were  free  and 
isolated.  L.  S.  T. 

Interaction  between  light  nuclei.  M.  Phillips, 

L,  Eisenbud,  and  E.  U.  Condon  (Physical  Rev.,  1937, 
[ii],  51,  382). — The  scattering  cross-sections  for 
neutrons  or  protons  on  JH,  JH,  |He,  and  JHe,  and  for 
deuterons  on  deuterons,  have  been  calc.  Consider¬ 
ations  based  on  ordinary  forces  and  unsymmetrised 
wave  functions  yield  elastic  scattering  cross-sections 
in  approx,  agreement  with  existing  experimental  data. 

L.  S.  T. 

Interaction  of  heavy  and  light  particles  at 
very  high  energies.  L.  W.  Nordheim  and  G. 
Xordheim  (Physical  Rev.,  1937,  [ii],  51,  379).— 
Estimation  of  the  probabilities  of  the  emission  of 
electrons  and  neutrinos  by  very  energetic  protons 
passing  through  matter,  due  to  Eerrni  interaction,  has 
been  attempted.  L.  S.  T. 

Angular  distribution  of  resonance  disintegra¬ 
tion  products.  R.  D.  Myers  (Physical  Rev., 
1938,  [ii],  54,  361 — 367). — Mathematical.  Formulae 
for  general  coupling  and  Russell-Saunders  coupling 
are  developed,  and  it  is  found  that  the  distribution  is 
axially  symmetric  about  the  direction  of  the  incident 
particle  and  about  the  equatorial  plane.  Results  are 
applied  to  the  reactions  :  2D  +  2D  ->  3H  -4-  *H ; 
«B  +  m  ->  8Be  +  4He;  7Li  +  HI  ->  2*He ;  *Li  + 
*H->7Li  +  1H.  N.  M:  B. 

Static  interaction  of  charged  particles,  C.  D. 
Thomas  (Physical  Rev.,  1938,  [ii],  54,  367 — 370). — 
Mathematical.  -  N.  M.  B. 

Lower  limit  for  the  theoretical  energy  of  the 
normal  state  of  helium.  A.  F.  Stevenson  and 

M.  F.  Crawford  (Physical  Rev.,  1938,  [ii],  54,  375 — 
379 ;  cf.  ibid.,  53,  199). — A  method  of  using  a 
modification  of  Weinstein’s  lower  limit  for  the  energy 
is  applied  to  the  normal  state  of  He,  and  leads  to  the 
lower  limit  —  1  *45508  Hylleraas  units,  with  a  probable 
increase  to  —145446,  whereas  the  upper  limit  found 
by  Hylleraas  is  —145187.  The  bearing  of  results  on 
the  probable  location  of  the  true  eigenvalue  and  the 
general  applicability  of  the  method  are  discussed. 

N.  M.  B, 

Theory  of  magnetically  neutral  solutions. 
A  new  possibility  for  the  determination  of  mag¬ 
neton  values.  0.  von  Auwers  (Z.  Physik,  1938, 
110,  267- — 270). — 'The  practical  results  of  Salceanu 
(A.,  1938,  I,  238)  are  developed  theoretically  and  it 
is  shown  that  the  method  may  be  employed  for  the 
abs.  determination  of  the  magneton  nos.  of  solutes, 

L.  G.  G. 


Rutherford  scattering  with  regard  to  radiation. 
W.  Braunbek  and  E.  Weinmann  (Z.  Physik,  1938, 
110,  360 — 372). — Mathematical.  The  formula  of 
Mott,  Sommerfeld,  and  Bethe  for  the  action  cross- 
section  for  nuclear  scattering  with  radiation  may’  be 
derived  from  the  equation  of  Bloch  and  Nordsieck 
by  developing  the  latter  as  a  potential  series  of  a 
(Sommerfeld  line  structure  const.).  L.  G.  G. 

Attempt  at  direct  measurement  of  the  mag¬ 
netic  moment  of  the  85Rb  nucleus.  S.  Millman, 
1. 1.  Rabi,  and  J.  R.  Zacharias  (Physical  Rev.,  1937, 
[ii],  51,  379-380).- — The  val.  obtained  is  ~~1*8 
nuclear  magnetons.  L.  S.  T. 

Density  of  excited  levels  in  heavy  nuclei. 
S.  Goudsmit  (Physical  Rev.,  1937,  [ii],  51,  64). 

L.  S.  T. 

Nuclear  three-body  problem.  R.  D.  Present 
and  W.  Rarita  (Physical  Rev.,  1937,  [ii],  51,  382).— 
Theoretical.  L.  S.  T. 

Application  of  a  new  limitation  in  physical 
theory,  H.  T.  Flint  (Nature,  1938,  142,  535 — 
536). — The  application  of  a  new  limitation  arising  from 
quantum-relativity7  relations  to  an  electron  moving 
orbitally  in  an  electrostatic  field  indicates  that  the 
K -level  cannot  exist  in  atoms  with  at.  nos.  >96. 

L.  S.  T. 

Ultra-violet  absorption  spectra  of  some  or¬ 
ganic  substances,  examined  in  the  solid  state 
by  means  of  a  reflexion  method.  (Mme.)  T» 
Guilmart  (Bull.  Soc.  chim.,  1938,  [v],  5,  1209 — 
1218). — A  detailed  account  of  work  already  noted 
(A.,  1938,  I,  492).  C.  R.  II. 

Ultra-violet  band  spectra  of  HgCl,  CdCl,  and 
ZnCl.  S.  D.  Cornell  (Physical  Rev.,  1938,  [ii], 
54,  341 — 346).- — The  spectra  excited  in  a  high- 
frequency  discharge  are  examined  at  high  dispersion 
in  the  range  3200 — 2000  A.  Vibrational  analyses  of 
several  systems  are  given,  and  the  electronic  con¬ 
figurations  involved  in  the  systems  are  discussed. 

N.  M.  B. 

Reactions  of  ap-unsaturated  aldehydes  and 
ketones.  II.  Absorption  spectra  of  typical 
compounds  and  their  dihydro-derivatives.  R. 
G.  Cooke  and  A.  K.  Macbeth  (J.C.S.,  1938,  1408 — 
1413). — The  absorption  spectra  of  phellandral, 
piperitone,  carvone,  and  cryptone  and  of  their 
Ha- derivatives  have  been  determined  in  solutions 
of  EtOH  and  C6HU.  The  saturated  ketones  show 
two  max.  of  low  intensity7 ;  the  unsaturated  ketones 
also  show  two  max.,  one  of  high  intensity  in  the 
region  2260 — 2355  a.  (i),  and  the  other  of  compar¬ 
atively  low  intensity7  in  the  region  3120 — 3190  A.  (ii), 
(i)  is  due  to  the  ethenoid  linking  influenced  by  the 
C-0  group,  whilst  (ii)  is  due  to  the  CO  group  influenced 
by  the  double  linking.  Eor  phellandral,  conjugation 
of  the  CHO  group  and  the  double  linking  gives  a 
max.  (ii)  approx.  10  times  that  observed  in  the 
ketones  examined.  The  spectra  of  cuminal  and 
cuminic  acid  agree  with  recorded  data  for  typical 
aromatic  aldehydes  and  acids.  W.  R.  A. 

Absorption  spectra  of  the  halogen  acids  in  the 
vacuum  ultra-violet.  W.  G  Price  (Proc.  Roy. 
Soc.r  1938,  A,  167,  216 — 227). — A  system  of  new 
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absorption  bands  starting  at  1762,  1491,  and  1331  A., 
respectively,  for  HI,  HBr,  and  HC1  is  described.  In 
the  case  of  HI  a  Rydberg  series  of  bands  was  found. 
Mean  ionisation  potentials  are  determined. 

G.  D.  P. 

Ultra-violet  band  system  of  silicon  mono- 
selenide.  R.  F.  Barrow  (Nature,  1938,  142, 
434;  cf.  A.,  1938,  I,  341). — The  ultra-violet  band - 
system  of  SiSe,  obtained  by  means  of  a  2 *5 -amp. 
discharge  in  a  Si02  tube  containing  A1  selenide, 
contains  ~30  bands,  degraded  towards  the  red,  in 
the  region  2914 — 3671  a.,  the  0->  0  band  being  at 
3089*3  a.  and  comparatively  weak.  L.  S.  T. 

Ultra-violet  band  system  of  silicon  mono- 
telluride.  R.  F.  Barrow  (Nature,  193S,  142, 
536;  cf.  preceding  abstract). — Details  of  the  band 
system  of  SiTe,  hung  between  3307  and  3S31  a.  and 
with  its  0— >0  band  at  3496*4  A.,  are  recorded. 
The  system  is  obtained  by  passing  an  a.c.  discharge 
through  powdered  A1  +  Te  in  a  SiO*  tube. 

L.  S.  T. 

Absorption  spectrum  of  the  permanganate 
ion  in  different  crystal  lattices.  J.  Teltow 
(Z.  physikal.  Cliem.,  1938,  B,  40,  397 — 430). — -The 
visible  absorption  spectrum  of  Mn04'  ions  has  been 
examined  at  the  temp,  of  liquid  H2  in  cryst.  solid 
solution  with  colourless  salts,  and  in  thin  layers  of 
pure  KMn04.  Crystal- embedded  MnO/  ions  show 
two  band  systems,  (i)  and  (n),  in  the  green  and  red 
regions,  I  having  an  intensity  that  of  n.  The 
position,  interval,  and  splitting- up  of  the  bands  are 
independent  of  the  nature  of  the  cations  and  of  the 
lattice  symmetry.  The  broadening  of  the  lines  of  I, 
observed  in  many  salts,  is  due  to  the  disturbance  of 
electron  terms  by  the  environment  existing  at  the 
abs.  zero.  The  nature  of  the  disturbing  influences  is 
indicated.  In  thin  mixed  crystals,  with  the  same 
cations,  I  shifts  towards  longer  XX  with  increasing 
space-filling  of  the  lattice  anions,  ii  shows  much 
more  direction- dependence  than  i.  In  thin  mixed 
crystals  with  NaC104,  a  wider  red  band  system  exists 
in  two  directions  of  vibration,  and  a  band  system  in 
the  violet  which  is  observed  with  no  other  salt.  Pure 
KMn04  is  strongly  sensitive  to  visible  light,  but  no 
sensitivity  has  been  observed  with  thin  mixed 
crystals,  except  KI04  and  KHS04  with  small  amounts 
of  KMn04.  W.  R.  A. 

Study  of  the  constitution  of  nitric  acid  from  its 
absorption  spectra.  R.  Daemon  (Compt.  rend., 
1938,  207,  473—475;  cf.  A.,  1928,  590).— Vais,  of  the 
mol.  extinction  coeff.  e  (X  3180  A.)  for  aq.  HN03 
(0*8 — 24*6n.)  at  1 — 2°  are  recorded.  The  decrease 
of  e  with  increasing  concn.  is  linear  at  >10n.,  but 
becomes  less  rapid  at  higher  concns. ;  e  reaches  a 
min.  at  23*6n,  (97*2%)  and  then  increases  owing  to 
the  presence  of  N2Os.  Application  of  Darmois'  rule 
(A.,  1934,  24)  to  the  €-X  curves  confirms  the  existence 
of  an  equilibrium  between  N03'  and  some  inter¬ 
mediate  form  at  concns.  >  10n.  ;  a  second  equilibrium, 
possibly  involving  the  intermediate  and  homopolar 
forms,  occurs  at  higher  concns.  A.  J.  E.  W. 

Non-association  of  photoconductivity  with 
optical  absorption  in  non-conducting  crystals. 
C.  Zener  (Physical  Rev.,  1937,  [ii],  51,  64). — Two 


newr  methods  indicate  that  the  photoconductivity  of 
electrical  insulators  is  not  associated  with  the  long-X 
edge  of  the  first  absorption  band,  L.  S.  T, 

Band  spectra  of  BiF,  BiCl,  SbF,  and  SbCl. 

G.  D.  Rochester  (Physical  Rev.,  1937,  [ii],  51, 146). — 

Three  new*  systems  of  bands,  degraded  towards 

shorter  XX,  have  been  found  in  the  spectrum  of  BiF 

at  3050—3250,  2650—2850,  and  2250—2350  a.  No 

new*  systems  have  been  found  in  BiCl.  The  spectrum 

of  SbF  has  groups  of  bands  in  the  regions  3600 — 

5200,  2600 — 2700,  and  2200 — 2430  a.  A  newr  system 

in  the  region  4000 — 5500  a.  has  been  found  in  the 

spectrum  of  SbCl.  L.  S.  T. 

% 

Spectrum  of  cadmium  fluoride,  CdF.  R.  W.  B. 
Pearse  and  A.  G.  Gaydon  (Proc.  Physical  Soc., 
1938,  50,  711 — 713). — The  spectrum  attributed  by 
Asundi  (cf.  A.,  1935,  562)  to  CdF  has  been  identified 
with  the  know*n  spectrum  of  CaF.  Absorption  bands 
incorrectly  attributed  to  CaBr0  and  Cal0  are  due  to 
TlBr2,  T1I2,  and  Bil.  “  “  N.  M.  B. 

Spectroscopic  studies  on  pinoresinol  dimethyl 
ether,  epipinoresinol  dimethyl  ether,  and  cpi- 
eudesmin.  T.  Kaku  and  K.  Ittyoda  (Keijo  J. 
Med.,  1938,  9,  107- — 113).— Absorption  spectra  and 
curves  of  the  three  substances  are  given ;  those  of  the 
latter  two  are  similar.  F.  Ja. 

Absorption  spectra  and  fluorescence  of  hetero¬ 
cyclic  compounds.  O.  V.  Fialkovskaja  (J. 
Phys.  Chem.  Russ.,  1938,  11,  533 — 545). — Vapours  of 
C5H5N,  indole,  furan,  and  thiophen  have  characteristic 
band  absorption  spectra.  The  spectrum  of  quinoline 
vapour  is  more  diffuse.  Different  specimens  of 
pyrrole  give  different  spectra.  Indole  vapour 
fluoresces  at  room  temp.,  and  quinoline  vapour  above 
80°.  J.  J.  B. 

Absorption  spectra  of  azo -hydrocarbons  and 
halochromy.  T.  U^mxtra  and  Y.  Inamura  (Bull. 
Chem.  Soc.  Japan,  1938, 13,  509 — 516). — Solutions  of 
azo-  and  diazo-benzene,  benzeneazo-  and  azo-diphenyl, 
benzeneazo-a-,  aa'-azo-,  ap'-azo-,  and  pp'-azo-naph- 
thalene  in  C6H6  show*  an  absorption  band  in  the 
visible  region  and  another  in  the  ultra-violet.  The 
position  of  the  first  varies  little  with  the  compound, 
w*hilst  that  of  the  ultra-violet  band  varies  with  the 
size  of  the  azo-radical  or  the  no.  of  double  linkings, 

E.  S.  H. 

Absorption  spectra  of  salicylaldehyde-ethylene- 
di-imine  and  related  compounds.  R.  Tsuchida 
and  T.  Tsumaki  (Bull.  Chem.  Soc.  Japan,  1938,  13, 
527— 533).— Data  for  PhCHO-, ‘  o-OMe-C6H4-CHO- 
salicylaldehyde-  (I),  and  o-hydroxyacetoplienone- 
othylenedi-imine  (II)  are  recorded.  In  (I)  and  (II)  a 
band  in  the  near  ultra-violet  region  is  ascribed  to  a  H 
linking  betw*een  OH  and  N.  The  absorption  spec¬ 
trum  of  (I)-Co  is  discussed  (cf.  A.,  1938,  I,  432)  and 
the  steric  configuration  of  the  inner  complex  confirmed* 

E.  S.  H. 

Absorption  spectra  of  metal  complex  salts  of 
2  : 2'-dipyridyl.  II.  K.  Yamasaki  (Bull.  Chem. 
Soc.  Japan,  1938, 13,  538—542 ;  cf.  A.,  1937, 1, 547).— 
Spectra  of  2  ;  2'-dipyridvl  in  hexane  and  in  H20  and  of 
[Jin  (dip)2]C72  (I)»  [CofdipJjjCyCi  (violet),  and 
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[Co(c&p)2C03]Cl  in  H20  between  220  and  700  mg.  have 
been  determined.  The  prep,  of  (I)  is  described. 

E.  S.  H.  ' 

Spectra  of  It1-Rl  systems.  Spectra  of  I- 
ascorbic,  hydroxytetronic,  reductic,  and  a- 
crotonic  acid,  (a)  G.  E.  Carp£xi.  (b)  H.  Mohler. 
(Helv.  Chim.  Acta,  1938,  21,  1031—1036,  1036— 
103S). — (a)  The  conclusions  of  Mohler  and  Lohr  (A., 
1938,  I,  342)  are  criticised. 

(b)  A  reply.  J.  W.  S. 

Absorption  spectrum  of  visual  purple. — See 
A.,  1938,  III,  895. 

Light  absorption  and  absolute  concentration  of 
hydroxyl.  L.  Avramenko  and  V.  Kondrateev 
(Acta  Physicochim.  U.R.S.S.,  1937,  7,  567 — 580). — 
Abs.  absorption  coeffs.  for  2  lines  in  the  OH  band  at 
X  =  3064  a.  are  calc,  by  theoretical  formula)  from 
absorption  measurements  made  at  different  temp,  on 
the  mixture  2/3  H20  +  1/3  02.  The  calc,  heat  of  the 
reaction  H2  +  20H  ->  2H20  is  124  kg.-cal.  and  equili¬ 
brium  consts.  for  the  reaction  are  derived.  The  data 
are  used  to  find  the  concn.  of  OH  radicals  in  a  dil. 
H2  flame.  J.  A.  K. 

Optical  absorption  of  fused  germanium  di¬ 
oxide  from  0-185  to  8*5  g.  R.  W.  Shaw  (Physical 
Rev.,  1937,  [ii],  51,  146). — Fused  Ge02  exhibits  a 
uniform  transmission  from  the  near  ultra-violet  to 
4*5  g.,  except  for  a  sharp  absorption  at  2*86  g.  The 
Raman  spectrum,  excited  by  the  Hg  line  3650  a.,  is  a 
single  band.  The  frequency  interval  between  the 
band  centre  and  the  parent  line  corresponds  with  X 
2-88  {x.  L.  S.  T. 

Normal  modes  and  frequencies  of  the  sulphur 
molecule.  S.  Bhagavantam  and  T.  Venkatara- 
yudu  (Proc.  Indian  Acad.  Sci.,  1938,8,  A,  101 — 1 14). — 
The  model  of  the  S8  mol.  is  assumed  to  consist  of  a 
puckered  octagon  made  up  of  two  equal  squares  set  at 
45°.  Expressions  are  derived  for  normal  w.  Of  the 
1 1  normal  modes,  4  are  single  and  7  doubly  degenerate ; 
their  activity  in  Raman  and  infra-red  spectra  is 
discussed.  W.  R.  A. 

Raman  spectrum  and  specific  heat  of  sulphur. 
S.  Bhagavantam  and  T.  Venkatarayttdtt  (Proc. 
Indian  Acad.  Sci.,  1938,  8,  A,  115 — 118). — The  calc, 
vals.  of  the  1 1  normal  w  (see  preceding  abstract)  are 
compared  with  known  infra-red  and  Raman  data  and 
show  moderate  agreement.  Force  consts.  are  derived. 
The  vals.  of  the  sp.  heat,  deduced  from  the  spectro¬ 
scopic  data,  are  compared  with  recorded  vals. 

W.  R.  A. 

Normal  frequencies  of  phosphorus  (P4).  S. 
Bhagavantam  and  T.  Venkatarayvdu  (Proc.  Indian 
Acad.  Sci.,  1938,  8,  A,  119 — 123). — Using  the  method 
employed  for  S  (see  preceding  abstract)  and  assuming 
the  P4  has  tetrahedral  symmetry,  the  character¬ 
istics  of  its  spectrum  are  deduced  from  the  theory  of 
groups.  There  should  be  3  normal  w,  all  active  in 
Raman  effect  but  only  one  in  infra-red.  .  The  w 
comprise  one  single  v,  one  doubly  and  one  triply 
degenerate.  Polarisation  features  are  discussed. 
Calc.  vals.  of  w  agree  with  observed.  Force  consts. 
and  the  sp.  heat  at  9°  have  been  evaluated. 

W.  R.  A. 


Infra-red  spectra.  Absorption  of  the  CH2 
group  in  the  region  of  3  g.  J.  J.  Fox  and  A.  E. 
Martin  (Proc.  Roy.  Soc.,  1938,  A,  167,  257—281). — 
Seven  substances  containing  CH2  groups  are  investig¬ 
ated  ;  in  addition  to  the  CH  bands  found  near  3*27  g. 
when  an  aromatic  ring  is  present  two  or  more  bands 
near  3*4  g.  are  attributable  to  the  CH2  groups.  An 
analysis  of  the  data  for  C2H4  leads  to  an  explanation  of 
the  bands  observed  in  more  complicated  mols.  When 
the  mol.  contains  only  one  CH2  group  two  bands  are 
observed  which  are  identified  as  CH  valency  vibra¬ 
tions  ;  if  the  no.  of  CH2  groups  is  increased  the  no. 
of  bands  may  increase  beyond  two.  The  mass  to 
which  the  CH2  group  is  attached  has  little  effect  on  the 
position  of  the  absorption  bands,  except  in  cases 
involving  strain  of  the  bonds  connecting  the  CH2 
group  to  the  rest  of  the  mol.  The  substances 
examined  are  :  CH2Ph*OH,  CH2Ph2,  (CH2Ph)2, 
and  cyc/ohexane,  in  which  the  CH2  group  is  not 
subject  to  strain;  fluorene,  acenaphthene,  and 
dioxan,  where  the  CH2  groups  are  attached  to  the 
mols.  in  a  manner  different  from  that  in  the 
other  four  compounds.  G.  D.  P. 

Infra-red  absorption  spectrum  of  methyl 
alcohol.  (Miss)  A,  Borden  and  E.  F.  Barker 
(J.  Chem.  Physics,  1938,  6,  553— 563).— The  infra-red 
absorption  spectrum  from  2*5  to  26  g.  of  gaseous 
MeOH  has  been  examined  with  a  grating  spectro¬ 
meter  fitted  with  a  KBr  fore  prism ;  it  consists  of  9 
bands,  six  attributable  to  fundamental  w  of  the  Me 
group  and  corresponding  closely  with  known  bands  of 
Me  halides,  and  three  to  the  vibrations  within  the  OH 
group.  The  mol.  is  only  slightly  asymmetrical. 
From  the  fine  structure  of  the  parallel  band  at 
1034-18  cm.-1  the  two  major  moments  of  inertia  are 
35* IS  and  33*83  x  10-40  g.  cm.2,  whilst  the  third,  not 
measurable  directly,  can  bo  estimated  as  —6*8  X 
10^°  g.  cm.2  A  broad  band  of  low  v  (860 — 880 
cm.-1)  indicates  that  the  OH  group  does  not  undergo 
free  rotation,  at  least  in  the  ground  state.  There  is 
some  evidence  of  free  rotation  in  states  of  high 
excitation.  W.  R.  A. 

Infra-red  absorption  spectra  of  CH3*OD  and 
CH2DOD.  E.  F.  Barker  and  G.  Bosschieter 
( J.  Chem.  Physics,  1938,  6,  563—568 ;  cf.  preceding 
abstract). — The  spectra  from  2-5  to  24  g.  have  been 
measured  for  gaseous  MeOD  and  CH2D*OD.  Corre¬ 
sponding  w  for  the  three  analogues  are  compared  and 
shifts  are  discussed.  Comparison  of  gaseous  and 
liquid  samples  shows  large  displacements  of  the  bands 
arising  from  OH  valency  and  deformation  vibrations. 
The  former  cause  shifts  to  longer  XX  in  the  liquid,  the 
latter  to  shorter  XX.  W.  R.  A. 

Rotation  of  water  molecules  in  non-polar 
solvents.  E.  L.  Kinsey  and  J.  W.  Ellis  (Physical 
Rev.  1937,  [ii],  51,  381). — Noteworthy  features  of  the 
infra-red  absorption  bands  of  H20  dissolved  in  CS2  are 
discussed.  L.  S.  T. 

GD4  fundamental  bands.  H.  H.  Nielsen  and 
A.  H.  Nielsen  (Physical  Rev.,  1937,  [ii],  51,  62 — 
63). — The  two  active  fundamental  vibration-rotation 
bands  v3  and  v4  in  the  spectrum  of  CD4  have  been 
located  and  their  rotational  structure  studied  under 
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high  resolving  power.  Their  centres  lie  at  2259*0  and 
996  cm.-1,  respectively.  The  moment  of  inertia  can 
be  computed  from  SAv  =  ShjSvPA,  where  the  val. 
found  for  A  is  1*091  X  10-39  g.-cm.2,  or  approx,  twice 

that  for  CH4.  L.  S.  T. 

*  * 

Vibration  spectra  and  molecular  structure. 

IV.  Infra-red  absorption  spectra  of  the  double 
and  single  molecules  of  formic  acid.  L.  G. 
Bonner  and  R.  Hofstadter  V.  Infra-red 
studies  on  light  and  heavy  acetic  acids.  R.  C. 
Herman  and  R.  Hofstadter.  VI.  Infra-red 
absorption  spectrum  of  heavy  formic  acid. 
R.  Hofstadter  (J.  Chem.  Physics,  1938,  6,  631— 
634,  534 — 540,  540 — 543). — The  infra-red  absorption 
spectrum  of  HC02H  vapour  has  been  measured 
at  various  temp,  up  to  140°  at  which  HC02H  is 
monomeric.  The  different  spectra  are  discussed  from 
the  viewpoint  that  H  bonding  causes  dimerisation.  A 
coincidence  of  C-H  and  O-H-O  w  is  suggested  and  to 
verify  this  “heavy”  formic  acid  was  prepared  by 
passing  D2S  through  (HC02)2Pb  at  100°  and  its 
spectrum  taken.  The  results  were  not  conclusive. 
Force  consts.  for  C-0  and  CV-0  have  been  calc,  and 
suggest  single-double  bond  resonance  for  the  C-0 
link  but  with  a  resonance  energy  <  that  predicted 
by  Pauling  and  Sherman  (A.,  1934,  15). 

V.  The  spectra  of  AcOD  and  AcOH  have  been 
measured  from  1  to  15*5  p.  at  24°  and  139°,  i.e,y  with, 
respectively,  9  and  97%  of  monomeric  acid  mols. 
present.  For  AcOD  the  band  at  2299  cm.4  is  very 
sensitive  to  temp,  changes  and  is  attributed  to  the 
D-bonded  O-D-O  vibration;  in  the  protium  com¬ 
pound  the  analogous  band  is  at  3125  cm.4  The  vv 
of  “  free  ”  O-H  and  O-D,  3640  and  2653  cm4, 
respectively,  diminish  and  finally  disappear  as  the 
temp,  rises.  The  monomeride  and  dimeride  spectra 
of  both  acids  are  quite  different.  For  both,  the  C=0 
v  is  1737  cm.-1  for  the  dimeride  and  1770  cm.-1  for 
the  monomeride.  Other  w  also  show  appreciable 
shifts.  The  dependence  of  association  on  temp,  has 
been  investigated  for  AcOD  and  the  heat  of  dissoci¬ 
ation  has  been  evaluated  using  the  fundamental  v 
of  the  O-D-O  vibration.  A  similar  evaluation  for 
the  AcOH  was  impossible  because  the  O-H-O  v 
falls  in  the  region  of  the  C-H  valency  vibrations.  The 
heat  of  dissociation  for  AcOD  is  16,900  g.-cal.  per 
mole  or  7 950  g.-cal.  per  mole  per  bond.  Assuming  that 

the  dimeride  of  AcOH  is  CMe^^^^^_^Q^CMe, 

and  that  the  0-H(D)-0  can  be  treated  as  asymmetric 
linear  triat.  mols.  and  that  force  consts.  vary  inversely 
with  the  cube  of  the  equilibrium  distance,  the  val. 
1-07  a.  for  the  shorter  O-H (D )  .  distance  yields  w 
1%  different  from  3125  and  2299  cm.-1  The  normal 
O-H  distance  is  0*97  A. 

VI.  The  prep,  of  HC02D  from  D^S  and  (HCO?)2Pb 
yielded  equal  amounts  of  HC02H,  HC02D,  DCOaH, 
and  DCOtD.  By  a  simple  exchange  between  HC02H 
and  D20  with  subsequent  dehydration  with  anhvd. 
CuS04  only  HC02H  and  HC02D  were  obtained. 
Spectra  of  two  samples  with  HCO*D  :  HCOoH  ratios 
of  8  and  12*4  have  been  measured  at  approx.  25°  and 
145°  from  1  to  15*5  Assignments  of  w  are  made. 
The  calc,  O-H(D)  distance  in  the  dimerie  structure 


which  gives  best  agreement  with  observed  vv  is 
1*07  a.  as  for  AcOH(D).  W.  R.  A. 

Infra-red  study  of  several  liquid  crystals. 
R.  Taschek  and  D.  Williams  (J.  Chem.  Physics, 
1938,  6,  546 — 552). — The  infra-red  absorption  spectra 
of  three  liquid  crystals  have  been  investigated  at 
various  temp,  over  the  range  1 — 11  g.  in  the  isotropic 
and  anisotropic  states.  Pronounced  changes  are 
exhibited  at  the  m.p.  and  clearing  points.  The 
absorption  is  greatly  influenced  by  the  temp,  and  the 
location  of  max.  are  shifted.  In  the  mesophase  rapid 
changes  in  transmission  occur  which  are  qualitatively 
explained  by  Ornstein’s  theory.  W.  R.  A. 

Vibrational  spectrum  and  thermodynamical 
properties  of  nickel  carbonyl.  B.  L.  Crawford, 
jun.,  and  P.  C.  Cross  (J.  Chem.  Physics,  1938,  6, 
525 — 530). — The  infra-red  absorption  spectra  of 
liquid  Ni(CO)4  from  1  to  8  p..  and  of  Ni(CO)4  vapour 
from  1  to  23  p.  have  been  measured.  The  results, 
which  agree  satisfactorily  with  those  of  Bailey  and 
Gordon  (A.,  1938,  I,  295),  have  been  analysed  in 
conjunction  with  the  Raman  data  of  Duncan  and 
Murray  (A.,  1934,  1289)  and  indicate  a  tetrahedral, 
Td,  structure,  although  they  do  not  completely 
exclude  a  square  configuration  (D^).  Normal  co¬ 
ordinates,  selection  rules,  and  spectroscopic  character¬ 
istics  for  each  structure  have  been  derived  by  the 
method  of  group  theory.  Calc,  w  of  fundamentals, 
first  overtones,  and  binary  combination  tones  are 
tabulated  and  compared  with  observed  infra-red 
data.  The  assignments  which  account  for  the 
Raman  spectrum  are  given.  Force  consts.  have  been 
evaluated;  that  for  C-0  stretching  is  16*89  X  10* 
dynes  per  cm.,  which  is  intermediate  between  the 
vals.  for  C=0  and  C^O.  Interat.  distances  derived 
from  force  consts.  agree  with  observed  vals.  By 
statistical  mechanics  the  virtual  entropy,  the  free 
energy  function,  and  Cv  have  been  determined  at  six 
temp,  in  the  range  298 — 500°  k.  W.  R.  A. 

Effect  of  temperature  of  urauin  solutions  on 
the  fluorescence  decay  time.  W.  Cram  (Physical 
Rev.,  1937,  [ii],  51,  62). — The  fluorescence  decay  times 
of  eight  different  uranin  (I)  solutions  have  been 
measured  over  the  range  0 — 70°.  For  low  concns. 
(1  X  Iff4  g.  per  c.c.)  in  H20  or  EtOH  this  time 
decreases  25%  with  a  rise  in  temp,  from  0°  to  30°. 
An  increase  in  concn.  of  (I)  tends  to  weaken  this 
effect,  and  at  a  concn.  of  6  X  10-3  g.  per  c.c.  it 
disappears.  An  increase  in  7j  also  lowers  the  temp, 
effect.  Glvcerol  solutions  show  no  temp,  effect. 

‘  :  L.S.  T. 

Selective  extinction  of  continuous  fluorescence 
spectra.  N.  Prileshaeva  (Acta  Physicochim. 
U.R.S.S.,  1937,  7,  149—162). — Max.  extinction  of 
the  continuous  fluorescence  of  PhMe,  PhEt,  PhOH, 
and  NH2Ph  by  N2  and  CO  occurs  at  the  frequencies 
corresponding  with  the  vibration  levels  of  the  latter 
gases.  With  H2  max.  extinction  occurs  at  2800  A., 
corresponding  with  the  dissociation  of  H2  into  atoms. 
With  C02  and  KUO  two  max.  occur,  probably  corre¬ 
sponding  with  the  energy  of  activation  of  the  unimol. 
decomp,  of  these  mols.  No  selective  extinction  was 
observed  with  02  and  NH3.  Selective  extinction  is 
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attributed  to  a  kind  of  Raman  effect  through  collisions 
of  the  second  kind.  J.  W.  S. 

Sensitised  fluorescence  of  aniline  and  benzene 
vapours.  N.  Prileshaeva  and  A.  Klimova-  (Acta 
Physicochim.  U.R.S.S.,  1937,  7,  163— 170).— Sensit¬ 
ised  fluorescence  produced  by  processes  of  the  type 
A  +  B*  A*  -f-  B  is  attributed  to  intersection  of 
the  potential  curves  of  the  two  states  of  the  system, 
and  it  is  concluded  that  under  suitable  conditions  the 
reverse  reaction  should  occur,  giving  anti-Stokes 
sensitised  fluorescence.  This  is  confirmed  by  observ¬ 
ation  for  the  systems  NH2Ph-indigotin  and  NH.,Ph- 
C6H6.  J.W.S. 

Resolution  and  interpretation  of  the  lumines¬ 
cent  spectra  of  some  solids  at  low  temperatures. 
J.  Ewles  (Proc.  Roy.  Soc.,  1938,  A,  167,  34 — 52). — 
Ultra-violet  bands  excited  by  cathode-ray  bombard¬ 
ment  of  CaO  and  SrO  show  frequency  differences  close 
to  the  vibrational  frequencies  of  the  crystal  lattices. 
The  optically  excited  spectra  of  pure  CaO  and  of  CaO 
activated  with  Bi  are  similar  to  those  excited  by 
cathode  rays.  The  bands  in  the  visible  region  are 
not  resolved  and  are  independent  of  the  nature  of 
added  impurities.  It  is  suggested  that  the 
luminescent  spectra  of  the  alkaline-earth  oxides  and 
sulphides  are  to  be  regarded  as  electron  vibration 
bands  associated  with  the  crystal  lattice,  and  a 
possible  mechanism  for  short-duration  phosphor¬ 
escence  is  discussed.  The  compounds  examined  are 
CaO,  BaO,  BaS,  BaC03,  ZnO,  ZnS,  MgO,  and  Zn 
silicate,  activated  with  different  impurities. 

G.  D.  P. 

Adsorption  in  preparative  phosphorescence 
chemistry.  Zinc  sulphide  system.  E.  Tiede 
and  W.  Schikore  (Z.  Elektrochem.,  1938,  44,  586). — 
The  influence  of  traces  of  Cu  and  Fe  on  the  phos¬ 
phorescence  of  ZnS  is  described.  C.  R.  H. 

Hexaco-ordination  in  telluric  acid,  and  in 
molybdates  and  tungstates  in  solution.  J. 
Gupta  (Indian  J.  Physics,  1938,  12,  223 — 232).— 
The  Raman  spectra  of  telluric  acid  and  several 
molybdates  and  tungstates  have  been  re-examined  in 
the  crvst.  state  and  in  aq.  solutions  of  definite  jpn. 
Further  theoretical  and  experimental  evidence  is 
produced  in  support  of  the  author’s  previous  con¬ 
clusion  (A.,  1937,  I,  598)  that  normal  Mo04~“  and 
W04“*~  ions  exist  like  H9Te04  as  dihydra  ted  octa¬ 
hedral  units.  The  extra  fines  recorded  bv  the  other 
workers,  e.g.f  Venkateswaran  (A.,  1938,  I,  228),  are 
not  due  to  the  normal  ions.  T.  H.  G. 

Raman  effect.  LXXXVII.  Esters  of  arsen- 
ious,  phosphorous,  and  orthocarbonic  acids. 

A.  W.  Reitz  and  R.  Sabathy  (Z.  physikal.  Chem., 
1938,  B,  41,  151—162). — Raman  measurements  of 
the  Me  and  Et  esters  and  polarisation  measurements 
of  HC02Me  and  anisole  are  recorded.  The  data  are 
discussed  in  connexion  with  the  CH  frequency  of 
the  OMe  group  in  various  types  of  compounds. 

G  R.  H. 

Raman  spectra  of  solutions  of  mercuric  cyan¬ 
ide  in  ammonia  and  pyridine.  M.  V.  Volken- 
stein  (Acta  Physicochim.  LLR.S.S.,  1937,  7,  315 — 
316). — In  the  Raman  spectra  of  solutions  of  Hg(CN)., 
in  liquid  NH3  and  in  C5H5N  the  NC-Hg-€N  and  CN 


frequencies  are  greatly  reduced.  This  is  attributed  to 
a  decrease  in  the  strength  of  the  linkages  through 
complex  formation.  J.  W.  S. 

Raman  effect  in  binary  mixtures  with  liquid 
sulphur  dioxide.  M.  V.  Volkenstein  (Acta 
Physicochim.  U.R.S.S.,  1937,  7,  313 — 314). — Binary 
mixtures  of  CC14  and  CHC13  with  liquid  S02  show  only 
additivity  of  Raman  spectra.  Mixtures  of  S02  (4 
mol.)  and  BC13  (1  mol.)  show  additivity  initially,  but 
gradually  develop  the  w  of  SOCl^.  In  mixtures  of 
S02  (3  mol.)  and  Me20  (2  mol.)  the  920  cm.-1  frequency 
of  Me-O-Me  is  diminished,  whilst  the  three  w  of  Me 
are  raised.  These  changes  are  attributed  to  orient¬ 
ation  effects  of  the  dipoles.  J.  W.  S. 

Spectra  of  light  scattered  by  the  crystals  of 
acetic  acid,  bromoform,  and  ci/cfohexane.  A.  I. 
Sidorova  (Acta  Physicochim.  U.R.S.S.,  1937,  7, 
193 — 200). — The  Raman  spectrum  of  solid  CHBr3 
contains  a  broad  line  corresponding  with  v  32 — 52  cm.-1, 
whilst  that  of  solid  AcOH  contains  vv  49  and  119 
cm.-1  These  w  correspond  with  the  “  wings  ”  ob¬ 
served  in  the  Raman  spectra  of  the  liquids.  There 
are  no  low-v  lines  in  the  Raman  spectrum  of  crvst. 
C6H12  and  no  wings  observable  in  that  of  the  liquid. 
The  Raman  spectrum  of  AcOH  contains  a  series  of 
w  in  the  range  900 — 1750  cm.4  which  are  not  ob¬ 
served  for  the  liquid.  J.  W.  S. 

Raman  spectra  of  acrylic  acid  and  of  methyl 
and  ethyl  methacrylates  at  various  degrees  of 
polymerisation.  D.  Monnier,  B.  Susz,  and  E. 
Briner  (Helv.  Chim.  Acta,  1938,  21,  1349 — 1355; 
cf.  A.,  1938,  I,  61). — w  and  intensities  are  recorded 
for  CHo-CH’CO-jH,  monomeric  and  polymerised 
CH2!CH*C02Mc,  and  monomeric,  polymerised,  and 
partly  polymerised  CH2ICH*COaEt.  The  intensity 
of  the  CIC  frequency  decreases  and  that  of  the  CH3 
frequency  increases  progressively  with  increasing 
degree  of  polymerisation.  This  supports  the  view 
that  polymerisation  is  due  to  breaking  of  CIC  linkings 
and  chain  formation.  J.  W.  S. 

Raman  spectrum  of  diphenyl.  S.  K.  Mukerji 
and  S.  A.  Aziz  (Indian  J.  Physics,  1938,  12,  271 — 
282). — The  Raman  spectrum  of  molten  Ph2  has  been 
studied  by  carefully  cutting  out  the  continuous  back¬ 
ground  with  suitable  filters,  thereby  revealing  certain 
new  faint  lines.  The  ground  frequencies  of  C6HG 
are  also  observed  with  Ph2 ;  the  characteristic 
frequency  due  to  the  internuclear  C-C  bond  is 
1283  cm.-1  T.  H.  G. 

Raman  spectra  of  compounds  with  three 
benzene  rings  [o-  and  m-diphenylbenzene]. 
S.  K.  Mukerji  (Nature,  1938, 142,  477). — 33  new  lines 
for  o-  and  27  for  m-CgHjPh*  in  the  molten  state  are 
recorded.  L.  S.  T. 

Raman  spectra  of  some  organic  dicyclic  com¬ 
pounds.  B.  D.  Saksexa  (Proc.  Indian  Acad.  Sci., 
1938,  8,  A,  73 — 100). — Raman  displacements  and 
depolarisation  factors  have  been  measured  for 
C10Hg,  deca-  and  tetra-hydronaphthalene  (I),  indene, 
and  tram- £-decalone  in  the  liquid  states  and,  except 
for  the  last  compound,  compared  with  existing  infra¬ 
red  and  Raman  data.  By  means  of  the  theory  of 
groups  the  spectroscopic  characteristics  of  possible 
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mol.  models  have  been  determined  and  examined  in  the 
light  of  the  experimental  vals.  C10Hft  has  a  structure 
possessing  a  centre  of  symmetry;  (I)  is  puckered. 
The  Raman  spectrum  of  solid  Zrans-decahydro-p- 
naphthol  has  also  been  measured.  W.  R.  A. 

Raman  effect  and  problems  of  constitution. 

XII.  Condensed  dicyclic  hydrocarbons  resem¬ 
bling  naphthalene.  K.  W.  F.  Kohlrausch  and 
R.  Seka  (Ber.,  1938,  71,  [B],  1551— 1562).— The 
Raman  spectra  of  o-C6H4MeEt,  indane  (I),  indene 
(II),  1:2:3:  4-tetrahydronaphthalene  (III),  A1-  (IV) 
and  A2-dihvdronaphthalene,  and 
o-C6H4Me*CHIGH'C02Et  are  recorded.  Transition 
from  mono-  to  o-di-derivatives  of  Cf>H6  causes  typical 
spectral  changes.  It  is  possible  therefore  to  speak  of 
an  “  ortho  spectrum  ”  of  C6H6  derivatives  and  the 
relationship  of  the  lines  to  the  vibration  forms  has 
been  partly  determined.  According  to  their  spectra 

(I)  and  (III)  in  which  the  side-chains  are  closed  to  a 
saturated  ring  are  regarded  as  ortho- derivatives. 
They  differ  little  from  one  another  in  the  main  lines 
although  (I)  is  of  similar  symmetry  to  o-xylene 
whereas  (III)  is  less  symmetrical  probably  due  to 
a  non-planar  character  of  the  mol.  Introduction  of 
a  double  linking  into  the  closed  side-chain  makes  the 
relationships  less  certain ;  it  appears,  however,  that 

(II)  and  (IV)  like  (I)  and  (III)  have  mols.  of 

“  benzenoid  type.”  The  transition  to  CioH8.  is 
accompanied  by  such  increase  of  symmetry  that 
nothing  can  be  achieved  by  qual.  comparison.  With 
such  closely  related,  similar  and  almost  compensated 
systems  as  are  presented  by  the  two  halves  of  the 
C10H8  chain  it  is  unwise  to  select  certain  lines  and  to 
assign  them  to  oscillations  of  definite  portions  of  this 
chain.  The  difficulties  of  a  strict  analysis  of  the 
spectrum  are  discussed.  H.  W. 

Raman  effect  and  problems  of  constitution. 

XIII.  Condensed  heterodicyclic  systems  re¬ 

sembling  naphthalene.  K.  W.  F.  Kohlrausch 
and  R.  Seka  (Ber.,  1938,  71,  [B],  1563—1570).— 
The  spectra  of  coumaran,  coumarone,  benzoxazole, 
anthranil,  indole,  2-methylindole,  indazole,  benz- 
triazole,  benzthiazole,  and  thionaphthen  are  recorded 
and  discussed.  Qualitatively  they  show  nearly  all 
the  phenomena  characteristic  of  o-substituted  benz¬ 
enes  ;  in  this  respect  the  spectra  are  so  similar  amongst 
themselves  that  a  common  factor  in  their  structure 
must  be  assumed.  On  the  other  hand  the  dicyclic 
compounds  are  not  o-derivatives  so  that  deviations 
occur.  In  these  deviations  the  spectra  of  the  hetero¬ 
cyclic  compounds  are  individual  and  distinct  from 
one  another  so  that  certain  finer  structural  differenti¬ 
ations  exist  within  a  common  structural  frame. 
These  differences  are  ascribed  to  changes  in  the 
mechanism  of  union  since  the  spectra  of  chains 
(C3Hs-Me20-NHMe2 ;  piperazine-piperidine-cycZo- 
hexane-pentamethyleno  oxide-dioxan-morpholine ; 
C10Hs-quinoline-isoquinoline ;  C6H6-C5H5N)  are 

qualitatively  of  a  precisely  similar  type.  On  the 
other  hand  these  spectral  differences  occur  mainly 
in  the  frequency  region  1200 — 1600  cm.-1  where 
among  unsaturated  compounds  are  found  the  high 
chain  frequencies  essentially  dependent  on  the  system 
of  double  linkings.  H.  W. 


Raman  spectrum  and  fluorescence  of  dioxan. 
H.  W.  Hunter  (J.  Chem.  Physics,  1938,  6,  544 — 
545).— The  Raman  spectrum  of  dioxan,  excited  by  the 
3126  and  3132  a.  Hg  lines,  consists  of  11  w.  When 
dioxan  in  a  quartz  tube  is  illuminated  by  a  quartz  Hg 
arc  a  strong  continuous  band  appears  in  the  visible 
with  max.  at  5800  and  4500  a.  This  fluorescence  is 
not  exhibited  by  dioxan  in  a  glass  tube  and  must 
therefore  be  caused  by  XX  <2900  A.  At  12°  the 
fluorescence  extends  from  3400  A.  throughout  the 
visible;  its  intensity  diminishes  rapidly  as  temp, 
increases.  Irradiation  for  three  days  gave  the  same 
fluorescence  as  exhibited  by  a  fresh  sample.  Dioxan 
does  not  lose  its  transparency  on  continued  exposure 
to  ultra-violet  light.  W.  R.  A. 

Raman  effect.  LXXXVI.  Ethyl  derivatives. 
J.  Wagner  (Z.  physikal.  Chem.,  1938,  B,  40,  439 — 
449). — Et  derivatives  are  considered  as  valency  force 
systems  constituting  an  asymmetrical  three- mass 
model,  Me*CH2*X.  Raman  data  for  8  compounds  are 
analysed.  The  theory  holds  for  the  chain  vv  only 
when  the  at:  mass  of  X  is  <36.  Force  consts.  are  < 
and  interat.  distances  are  >  for  corresponding  Me 
compounds.  W.  R.  A. 

Intensity  of  the  [Raman]  lines  of  the  benzene 
ring  in  monosub stituted  derivatives.  E.  Vitale 
(Nuovo  Cim.,  1936,  13,  284 — 289;  Chem.  Zentr., 
1936,  ii,  3899).— The  Raman  lines  of  C6H6,  NH2Ph, 
PhOH,  PhN02,  and  PhMe  are  similarly  placed  but  the 
following  differences  in  intensity  (variation  with  the 
electric  moment)  are  noted  :  v  =  607  cm.*1,  PhOH  >, 
PhMe  and  NH2Ph  <,  C6H6;  1170  cm.*1,  PhMe  and 
PhN02  >,  PhOH  and  NHQPh  <,  C6Hc ;  1585  cm.*1, 
all  >  C6Hg  ;  3005  cm.*1,  PhOH  and  PhNOo  >, 
PhMe  and  NH2Ph  <,  C6H6.  A.  H.  C. 

Contact  p.d.  between  different  faces  of  silver 
single  crystals.  H.  E.  Farnsworth  (Physical 
Rev.,  1937,  [ii],  51,  378). — After  outgassing  at  < 
visible  red  heat  for  160  hr.  the  (111)  face  of  one  Ag 
single  crystal  is  positive  by  approx.  0*4  v.  with  respect 
to  the  (100)  face  of  another.  The  true  val.  is  probably 
>0*4  v.  L.  S.  T. 

Electronic  conduction  due  to  4/  electrons  in 
some  tervalent  rare-earth  compounds.  K. 
Ghosh  and  B.  Ghosh  (Indian  J.  Physics,  1938,  12, 
259 — 270). — Using  fine  powders  compressed  in  the 
shape  of  solid  rings  and  placed  between  coaxial 
cylindrical  electrodes,  the  conductivities  of  the 
fluorides  of  La,  Ce,  Pr,  and  Nd  have  been  determined. 
By  deducting  the  conductivity  of  LaF3  from  each  the 
contribution  due  to  the  extra  4/  electrons  in  the  other 
metals  can  be  found.  Using  a  formula  similar  to  that 
of  Wilson,  it  is  found  that  the  vals.  of  the  energy 
difference  between  the  top  of  the  completely  filled 
band  and  the  bottom  of  the  completely  empty  band 
agree  roughly  with  results  from  magnetic  and  spectro¬ 
scopic  data.  T.  H.  G. 

Contact  potentials.  B.  Gysae  and  S.  Wagener 
(Z.  Physik,  1938,  110,  145— 163).— The  contact  p.d. 
between  two  bodies  is  resolved  into  its  component 
parts  which  are  defined  by  equations.  The  true 
contact  potential  is  defined  and  a  method  described  for 
its  measurement  in  the  case  of  Ta  and  W.  H.  C.  G. 
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Dielectric  properties  of  some  organic  sub¬ 
stances.  G.  R.  Paranjpe  and  D.  J.  Davar  (Indian 
J-  Physics,  1938, 12,  283 — 288).— d,  nD,  and  dielectric 
const,  (at  7500.  kc.)  have  been  determined  at  30°  for 
oleic  acid,  linoleic  acid,  triolein,  triricinolein,  and 
tristearin  in  C6H6  solution.  The  polarisations  and 
electric  moments  have  been  calc,  from  the  Debye 
equation,  using  the  method  of  least  squares.  The 
electric  moments,  which  have  been  explained  in  terms 
of  the  chemical  constitution  and  structure  of  the 
substances,  are  1*009,  1*208,  3*158,  4*117,  and  2*844  D., 
respectively.  T.  H.  G. 

Variation  with  field  strength  of  the  dielectric 
constant  of  p-azoxyanisole.  W.  Maier  (Ann. 
Physik,  1938,  [v],  33,  210 — 225). — A  method  for  the 
measurement  of  dielectric  consts.  at  const,  frequency 
and  with  varying  amplitude  of  the  measuring  field  is 
described,  e  of  p-azoxyanisole  has  been  measured  at 
651,000  Hz,  temp,  from  119°  to  145°,  and  field 
strengths  from  37  to  330  v.  per  cm.  e  of  the  aniso¬ 
tropic  phase  is  5*4  at  290  V,  per  cm.  The  dipole 
moment  is  2*3  d.  0.  D.  S. 

Viscosity  dispersion  of  the  dielectric  constants 
of  organic  liquids.  E.  Plotze  (Ann.  Physik,  1938, 
[v],  33,  226—242;  cf.  A.,  1938,  I,  436). 

0.  D.  S. 

Dielectric  constants  and  dipole  moments  of 
dimethyl  citraconate  and  dimethyl  mesaconate 
and  their  ozonides  ;  heat  of  ozonisation  of 
these  esters.  E.  Briner,  D.  Frank,  and  E. 
Perrottet  (Helv.  Ghim.  Acta,  1938,  21,  1312— 
1317). — The  following  vals.  of  e  have  been  obtained  at 
20°  :  Me2  citraconate  (I)  8*71,  Me2  mesaconate  (II) 
7*15,  Me2  citraconate  ozonide  (III)  10*52,  Me2  mesa¬ 
conate  ozonido  (IV)  8*77.  Measurements  on  dil. 
solutions  in  C6H6  yield  the  following  vals.  of  n  (in  D.) : 
(I)  2*68,  (II)  2*06,  (III)  2*8,  (IV)  2*5.  From  the  heats 
of  combustion  of  the  esters  and  of  their  ozonides  the 
heats  of  ozonisation  are  (I)  110*8  and  (II)  131*3, 
kg. -cal.  per  mol.,  respectively.  The  differences  in 
properties  for  the  cis-  and  tra n a- isomerides  are  in 
accord  with  previous  results  (A.,  1937,  1,  65). 

J.  W.  S. 

Rotation  of  dipoles  in  solution.  P.  Girard 
and  P.  Abadie  (Physikal.  Z.,  1938,  39,  691 — 692). — 
The  dispersion  and  absorption  curves  for  PrOH  in 
CSHU  have  been  determined  up  to  40  vol.-%  PrOH. 
Comparison  of  these  curves  with  those  of  pure  PrOH 
showrs  the  effect  of  the  non-polar  mols.  of  the  solvent 
on  the  rotation  of  the  PrOH  dipoles  in  an  alternating 
field.  The  effect  is  similar  to  the  retarding  action  of  a 
considerable  increase  in  viscosity.  The  dispersion 
curve  is  displaced  towrards  longer  X  and  there  is  also  a 
difference  in  the  slope  of  the  curve.  The  retardation 
of  the  PrOH  dipoles  varies  with  the  nature  of  the 
solvent.  A.  J.  M. 

Chemical  war  materials.  X:  Theoretical 
bases  of  the  interpretation  of  molecular  structure 
from  dipole  moments.  H.,  Mohler  and  C.  T. 
Zahn,  XI.  Dipole  moments  and  molecular  struc¬ 
ture.  Interpretation  of  the  experimental  data. 
C.  T.  Zahn  and  H.  Mohler  (Helv.  Chim.  Acta,  1938, 
21,  1276—1283,  1284 — 1296). — X.  Factors  inhibiting 
free  rotation  in  simple  mols.  are  classified  and  their 
mm**  (a.,  i.) 


effects  on  the  dipole  moments  of  these  mols.  are 
discussed. 

XI.  From  the  dipole  moments  of  various  eye,  nose, 
and  throat  irritants  and  of  lung  and  skin  poisons  (A., 
1938,  I,  388)  the  probable  spatial  arrangements  of 
these  mols.  are  deduced  and  are  correlated  writh  their 
physical  and  chemical  properties.  J.  W.  S. 

Dielectric  polarisation.  XXIII.  Dipole 
moments  of  some  aliphatic  and  aromatic 
aldehydes  and  of  anthrone.  D.  I.  Coomber  and 

J.  R.  Partington  (J.C.S.,  1938,  1444— 1452).— The 
dipole  moments  of  several  aldehydes  in  CeHe  solution 
have  been  determined.  MeCHO  has  a  val.  of  2*49  i). 
and  EtCHO,  2*54  D. ;  the  moments  of  the  higher 
members  attain  a  practically  const,  val.  (2*57).  These 
results  are  discussed  wdth  reference  to  the  series  effect. 
The  moments  of  PhCHO  and  its  derivatives  indicate 
an  angle  of  55°  between  the  axis  of  the  ring  and  the 
C=0  direction.  The  effect  of  interaction  moments 
in  p-substituted  compounds  i9  deduced  from  a 
comparison  with  the  corresponding  acid  chlorides  and 
the  results  obtained  indicate  an  angle  of  125°  between 
the  axes  of  the  rings  in  COPh2.  The  CHO  groups  in 
^-CgH4(CH0)2  exhibit  completely  free  rotation. 

W.  R.  A. 

Electric  polarisations  of  some  metallic  acetyl- 
acetonates.  A.  E.  Finn,  G.  C.  Hampson,  and 
L.  E.  Sutton  (J.C.S.,  1938,  1254— 1263).— Dipole 
measurements  have  been  made  on  Be  acetylacetonate 
in  a  variety  of  solvents,  and  between  298°  and  415° 

K.  in  decalin,  and  on  several  metallic  acetylacetonates 

in  C6H6  solution.  The  data  obtained  in  non-polar 
solvents  show  a  large  difference  (approx.  45% 
between  the  mol.  total  polarisation  P2  and  the  mol. 
electron  polarisation  EP2  of  the  solute,  wrhich  has 
second-order  dependence  on  the  solvent,  and  falls 
into  one  of  three  groups  of  rough  ratio  2:3:4  as  the 
compound  contains  2,  3,  or  4  chelate  groups.  The 
results  may  be  due  to  (i)  a  transitory  electric  moment 
arising  from  slow  bending  within  the  mol.  caused  by 
thermal  bombardment  (cf.  Hampson,  A.,  1934,  1157), 
or  (ii)  to  atom  polarisation,  in  W’hich  the  field  induces 
considerable  moments  by  causing  inter-nuclear  move¬ 
ments.  (i)  is  not  probable,  as  calculations  show  that 
the  frequency  of  bending  wrould  be  too  high  for  the 
mol.  to  orient  while  bent.  W.  R.  A. 

Electric  moments  of  p-benzoquinone  and 
related  compounds.  D.  L.  Hammick,  G.  C. 
Hampson,  and  G,  I.  Jenkins  (J.C.S.,  1938,  1263 — 
1268;  cf.  preceding  abstract). — ^-Benzoquinone 
(i).  its  symmetrical  Me2  and  Cl^-derivatives,  and 
2:2:4:  4-tetramethylcye/obutane-l  :  3-dione,  with 
geometrically  symmetrical  mols.  the  electric  moments 
of  which  should  be  zero,  are  definitely  polar,  with  an 
approx,  const,  difference  between  their  total  and 
electron  polarisations.  A  mechanical  model  of  the 
structure  of  (I)  shows  that  polarisation  by  bending 
is  possible,  but  cannot  be  the  primary  cause.  This  is 
confirmed  by  calculation  of  the  frequency  of  bending, 
which  does  not  agree  with  the  infra-red  absorption 
v.  The  polarisation  discrepancies  are  therfore  high 
atom  polarisations  or  solvent  effects.  W.  R.  A. 

Electric  polarisations  of  the  vapours  of  some 
substances  having  anomalous  dipole  moments, 
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and  their  bearing  on  the  theory  of  atom  polaris¬ 
ation.  I.  E.  Coop  and  L.  E.  Sutton  (J.C.S.,  1938, 
1209 — 1286;  cf.  preceding  abstract). — The  electric 
polarisations  of  various  acctylacetonates,  symmetrical 
diketones,  symmetrical  (N02)2-  and  (CN)2-compounds, 
and  tetrahalides  in  the  vapour  state  have  been 
measured  over  various  ranges  of  temp.  The  polaris¬ 
ations  are  temp. -independent,  and  comparison  with 
results  obtained  in  solution  (loc.  cit .)  shows  that  the 
anomalous  moments  are  not  due  to  solvent  effects. 
The  compounds  studied  are  non-polar  in  their  un¬ 
perturbed  configurations,  and  can  become  polar  only 
as  a  result  of  bending  or  twisting.  The  observed 
facts  are  therefore  due  either  to  slow  thermal  bending 
or  to  atom  polarisation,  PA,  Calculation  of  the 
vibration  frequencies,  however,  eliminates  the  former. 
Extending  the  theory  of  PA,  a  relation  is  obtained 
between  force  const,  of  bending,  and  bond 

moment  for  a  mol.,  which  has  been  tested  quantitatively 
with  success  for  a  no.  of  compounds;  the  series  of 
HgPh2  compounds  proves  an  exception.  The  polaris¬ 
ations  of  the  diketones  studied  are  explained  by  the 
hypothesis  that  each  C^O  bond  bends  relatively  to 
the  rest  of  the  mol.  and  perpendicular  to  the  plane 
of  the  double  bond.  W.  R.  A. 


Electrical  moments  of  dioximes.  M.  Mflone 
(Congr.  int.  Quim.  pura  apl.,  1934,  9,  II,  191 — 196, 
196—198;  Chem.  Zentr.,  1936,  ii,  3659).— The 
moment  of  symmetrical  ajS-dioximes  is  >  that  of  the 
asymmetrical  next  higher  homologues  indicating  the 
awpfa’-configuration.  Glyoxime  and  its  Me,  Me2, 
Me  Et,  Me  Pr,  and  Me  n -octyl  derivatives  were 
examined.  3-  (ampki-) forms  of  higher  moment  of 
a-  and  (3-phenyl,  -tolyl,  -phenylmethyl,  and  a-,  (3-, 
and  y-diphenvl-glvoximes  are  also  described. 

A.  H.  C. 

Optical  activity  of  serum-proteins. — -See  A., 
1938,  III,  872. 


Theory  of  absorption  in  ionised  gases.  I. 
Opacity  in  stellar  material.  II.  Optical  pro¬ 
perties  of  liquid  metals.  B.  Majumdar  (Indian 
J.  Physics,  1938,  12,  233 — 248). — Mathematical.  A 
quantum  theory  has  been  deduced  in  which  the 
energy  taken  up  from  the  electrical  field  of  the  incident 
radiation  by  the  electrons  is  transformed  by  collision 
with  the  ions  into  random  motion  of  the  electrons  and 
ions.  The  theory  is  then  used  to  calculate  the  opacity 
cocffs.  of  stellar  material ;  it  is  in  fair  agreement  with 
observed  results  when  applied  to  the  optical  properties 
of  liquid  metals.  T.  H.  G, 

Constitution  of  potassium  thiocyanate.  Re- 
fractometric  investigation.  G.  Spacu  and  E. 
Popper  (Z.  physikal.  Chem.,  1938,  182,  389—392). — 
The  measured  val,  of  the  mob  refraction  of  KCNS  is 
19*849,  in  accord  with  the  val.  calc,  for  K*S*C:N 
(20*817)  rather  than  with  that  calc,  for  K*NX'IS 
(22*146).  J.  W.  S. 

Double  refraction  of  anisotropic  liquids.  W. 
Kast  (Ann.  Physik,  1938,  [v],  33,  185—191;  cf.  A., 
1934,  478). — Theoretical.  The  anisotropic  melt  and 
the  crystal  of  p-azoxyanisole  have  equal  mol.  re¬ 
fractions  and  show  the  same  dispersion  of  the  double 
refraction  between  589  and  546  mg.  The  degree  of 


orientation  in  the  melt  between  119°  and  133°  is 
calc.  0.  D.  S. 

Dispersion  theory.  C.  Schaefer  (Ann.  Physik, 
1938,  [v],  33,  243 — 248). — Classical  theory  leads  to  a 
dispersion  formula  of  the  same  type  as  that  derived 
from  wave  mechanics.  0.  D.  S. 

Determination  of  molecular  dispersion  with 
the  Abbe  refractometer.  II.  Waldmann  (Helv. 
China.  Acta,  1938,  21,  1053 — 1065). — For  normally 
dispersing  org.  and  inorg.  compounds  the  dispersion 
curve  shows  a  definite  regularity  within  the  X  region 
between  the  HQ  and  lines.  From  the  relationship 
(nD  —  n0)l(nF  —  ?i0)  =  0*286  it  is  possible  to  deduce 
the  vals.  of  %  and  ?i0  from  measurements  of  iijy  made 
with  an  Abbe  refractometer  and  the  appropriate  mean 
dispersion  (nF  —  n0).  It  is  therefore  possible  to 
calculate  the  mol.  dispersion  from  measurements 
made  on  an  Abbe  refractometer.  J.  W.  S. 

Magnetic  rotatory  power  of  hydrofluoric  acid. 

R.  de  Mallemann  and  F,  Suhner  (Compt.  rend., 
1938,  207,  494 — 495). — The  mol.  rotatory  power  of 
aq.  HF  =  1*30  X  10~5  (X  578  mg.),  showing  that  the 
rotation  of  F'  is  very  small  and  of  the  same  order  as 
that  of  H\  The  rotation  of  fluorides  is  consequently 
only  slightly  >  that  of  the  cation  involved.  The  at. 
rotation  of  F  is  probably  negative.  A.  J.  E.  W. 

Magnetic  rotatory  power  of  imperfect  com¬ 
plexes.  F.  Gallais  (J.  Chim.  phys.,  1938,  35, 
249 — 261 ;  cf.  A.,  1938,  I,  498). — Anomalies  observed 
in  the  Faraday  effect  are  interpreted  in  relation  to  the 
constitution  of  the  complexes.  The  formation  of  co¬ 
ordination  linkings  in  a  mol.  is  not  always  accom¬ 
panied  by  exaltation  of  the  Faraday  effect.  Applic¬ 
ations  to  the  study  of  dissolved  complexes  and  the 
prep,  of  solutions  with  a  high  Verdet  const,  are 
discussed.  E.  S.  H. 

Graphical  representation  of  the  energy  states 
of  a  diatomic  molecule  on  the  basis  of  band 
spectroscopic  data.  R.  Schmid  and  L.  Gero 
(Ann.  Physik,  1938,  [v],  33,  70—88).  0.  D.  S. 

Indeterminacy  and  electron  spin.  R.  T.  Cox 
and  F.  E.  Myers  (Nature,  1938, 142,  394). — Quantum 
indeterminacy  would  prevent  observation  of  the 
difference  in  potential  energy  between  two  free 
electrons  in  magnetised  Fe  with  magnetic  axes 
parallel  and  anti-parallel,  respectively,  to  the  direction 
of  magnetisation.  L.  S.  T. 

Deformation  of  molecules  in  a  condensed  phase 
and  the  44  hydrogen  bond.11  E.  Bauer  and  M. 
Mag  at  (J.  Phys.  Radium,  1938,  [vii],  9,  319 — 330). — 
A  theory  developed  from  the  electrostatic  action  of 
neighbouring  rnols.  is  described;  it  explains  the 
characteristics  of  the  OH  bond  in  different  substances. 
The  postulated  existence  of  a  homopolar  **  H  bond  ” 
is  considered  unnecessary.  .  W.  R.  A. 

Significance  of  subsidiary  valency  forces  for 
the  elastic  properties  of  high-molecular  sub¬ 
stances-  W.  Kuhn  (Angew.  Chem.,  1938,  51/640 — 
647). — In  the  consideration  of  the  elastic  properties 
of  high-mol.  substances  the  rapidly  changing  con¬ 
figuration  of  the  free  mol.  taking  place  without  the 
breaking  of  principal  valencies  is  important.  The 
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changes  of  configuration  of  a  thread  mol.  suspended 
in  a  solution  are  considered.  The  elastic  properties 
of  rubber  and  the  effect  of  temp,  on  them  are  dis¬ 
cussed,  and  the  significance  of  subsidiary  valency 
forces  for  the  occurrence  or  non-occurrence  of  this 
type  of  elasticity  is  considered.  The  crystallisation 
on  stretching  of  many  high-mol.  substances  which 
have  rubber-like  elasticity  is  also  considered,  as  well 
as  the  elastic  after-effect.  A.  J.  M. 

Structure  of  acids  derived  from  metal  halides. 
A.  Glazunov  (Chem.  Listy,  1938,  32,  289 — 292). — 
A  discussion.  R.  T. 

Structure  of  substances  with  enediol-a-ketonic 
function.  G.  E.  Carp£ni  (J.  Chim.  phys.,  1938,  35, 
233 — 248). — Mol.  structure  and  the  influence  of 
cyclisation  and  substitution  on  total  acid  function  are 
discussed  in  the  light  of  published  data  on  dissociation 
consts.  E.  S.  H. 

Stability  of  formic  acid  dimeride. — See  A.,  1938, 
II,  390. 

Nucleus  formation  under  the  influence  of 
electrical  charges.  G.  Tohmfor  and  M.  Volmer 
(Ann.  Physik,  1938,  [v],  33,  109 — 131). — Theoretical. 
The  formation  of  drops  in  the  Wilson  chamber  and  at 
the  electrodes  of  an  electrolytic  cell  is  discussed. 

0.  D.  S. 

Reciprocal  influence  of  carbon  atom  linkages. 
T.  Forster  (Z.  Elektrochem,,  1938,  44,  620). — A 
brief  commentary  on  the  application  of  Raman  spectra 
to  the  analysis  of  mol.  structure.  C.  R.  H. 

Duration  of  energy  exchange  between  gas 
molecules  and  solid  surfaces.  W.  Hunsmann 
(Z.  Elektrochem.,  1938,  44,  606 — 610). — The  deriv¬ 
ation  of  the  relation  a  —  t/(t  +  P),  where  a,  t,  and 
p  are  respectively  the  accommodation  coeffl,  the 
adsorption  time,  and  the  induction  period,  permits 
the  calculation  of  an  abs.  val.  for  p  from  known  vals. 
of  a  and  t,  Data  have  been  obtained  for  the  adsorp¬ 
tion  on  Si02  and  NiO  of  C2Hg,  C2H4,  N20,  and  SFs. 
The  vals,  of  a  for  Si02  and  NiO  are  of  the  same  order, 
but  the  val.  of  p  for  NiO  is  50 — 100  times  the  val. 
for  Si02.  The  data  gree  with  Herzf eld’s  theory  that 
the  exchange  of  energy  of  vibration  occurs  relatively 
quickly  only  if  there  is  resonance  between  mol.  and 
lattice  frequencies.  Si02,  with  a  higher  frequency 
than  NiO,  is  more  likclv  to  have  such  resonance. 

C.  R.  H. 

Frequency  of  vibration  of  molecules  in  liquids 
and  its  relation  to  viscosity.  D.  B.  Macleod 
(Proc.  Physical  Soc.,  1938,  50,  788 — 800). — An  ex¬ 
pression  is  found  for  the  variation  with  temp,  of  the 
average  frequency  of  vibration  of  a  mol.  in  a  liquid. 
The  abs.  frequency  is  calc,  approx,  and  is  used  in 
Andrade’s  expression  for  vj  of  a  liquid  at  the  m.p.  to 
obtain  an  expression  for  the  variation  of  iq  with  temp. 
Results  as  given  by  this  expression  and  by  a  relation 
found  by  Andrade  are  tabulated  and  compared  for 
liquid  Ga,  K,  Na,  Sn,  Br,  and  Hg  at  various  temp. 
Data  for  sp.  vol.,  free  space,  abs.  7j,  and  temp,  variation 
of  iQ  are  tabulated  and  compared  with  experiment, 
and  the  calc,  internal  pressures  of  Sn,  Ga,  Hg,  Na,  K, 
and  Br  are  given.  N.  M.  B. 


Molecular  models  of  dielectrics.  L.  Harts¬ 
horn  (Proc,  Physical  Soc.,  1938,  50,  852 — 855). — 
Structural  features  of  complex  org.  compounds  are 
illustrated  by  models  assembled  cheaply  and  simply 
from  coloured  wooden  balls  of  various  sizes  connected 
by  pegs  fitting  into  holes.  White  balls  in  hexagon 
formation  represent  aromatic  C  atoms  forming  GtiH0 
rings,  black  balls  link  the  hexagons  and  represent 
C H2  groups,  and  spotted  balls  represent  OH  groups. 
Soluble  resin  (Novolak),  heat-hardened  resin  (Bake- 
litc),  polystyrene,  and  chlorinated  rubber  are  shown. 

N.  M.  B. 

New  thermodynamic  calculation  of  the  degree 
of  dissociation.  K.  H.  Riewe  (Z.  Physik,  1938, 
110,  393 — 394). — Theoretical.  L.  G.  G. 

Physical  significance  of  crystallographic  ionic 
radii.  H.  Jensen,  G.  Meyer-Gossler,  and  H. 
Rohde  (Z.  Physik,  1938, 110,  277 — 290). — Ionic  radii 
in  different  types  of  lattice  are  discussed  from  the 
quantum-mechanical  viewpoint.  H.  C.  G. 

Quantum  theory  of  the  polarisibility  of  atoms 
and  ions  in  inhomogeneous  electric  fields. 
H.  Hellmann  and  S.  J.  Pschejetzki  (Acta  Phvsico- 
chim.  U.R.S.S.,  1937,  7,  G21— 645).— A  criL  dis¬ 
cussion  of  the  present  theoretical  methods  for  extra¬ 
polating  the  ordinary  polarisibility  of  atoms  with 
completely  filled  outer  shells  in  order  to  obtain  the 
effective  polarisibility  in  the  inhomogeneous  field  of 
a  point  charge.  A  new  approximation  method  is 
developed  and  applied  in  detail  to  HC1  and  H20. 

J" .  *  1^. 

Probability  of  annihilation  of  positrons  with¬ 
out  emission  of  radiation.  H.  S.  W.  Massey  and 
E.  H.  S.  Burhop  (Proc.  Roy.  Soc.,  1938,  A,  167, 
53 — 61). — The  process  considered  is  a  collision  of  a 
positron  with  an  at.  electron  with  mutual  annihilation, 
but  the  energy  liberated,  instead  of  being  radiated,  is 
used  to  eject  another  electron  from  the  atom.  The 
calculation  is  carried  out  for  a  iC-electron  of  a  Pb 
atom,  and  it  is  concluded  that  about  one  positron  in 
10,000  would  be  annihilated  by  a  radiationless  process. 
It  is  considered  that  the  process  should  be  observable 
in  a  cloud  chamber.  G.  D.  P. 

Calculation  of  intermolecular  forces  and 
energies.  M.  L.  Huggins  (Physical  Rev.,  1937, 
[ii],  51,  379). — The  resultant  force  between  two  mols. 
is  considered  as  the  sum  of  interpenetration  repulsions, 
attractions  of  the  London  “  dispersion  ”  type,  forces 
between  dipoles,  and  valencv  or  exchange  forces. 

L.  S.  T. 

Critique  of  the  quantum  theory  of  metallic 
conduction.  E.  Weber  (Physical  Rev.,  1937,  [ii], 
51,  378). — Shortcomings  of  the  quantum  theory  are 
pointed  out.  A  new  theory  of  electric  conduction  is 
proposed.  L.  S.  T. 

Faraday  effect  in  the  X-ray  region.  H.  T. 
Clark  and  K.  Lark-Horovitz  (Physical  Rev.,  1937, 
[ii],  51,  61).  L.  S.  T. 

X-Ray  analysis  of  crystal  structure.  G.  Sel£ n- 
yi  (Tech.  Kurir,  1938,  9,  65 — 66). — A  review. 

E.  P. 

Determination  of  crystal  structure  from  X- 
ray  data.  M.  Avrami  (Physical  Rev.,  1938,  [ii], 
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54,  300 — 303). — Mathematical;  Structure-factor 
formulae  are  replaced  by  an  approximating  system 
leading  to  equations  from  which  the  co-ordinates  of 
at.  positions  or  interat.  distances  are  found.  Results 
are  illustrated  with  reference  to  the  KHJPO^  crystal. 

N.  M.  B. 

X-Ray  diffraction  of  substances  under  high 
pressures.  R.  B.  Jacobs  (Physical  Rev.,  1938, 
[ii],  54,  325 — 331). — An  apparatus  described  for 
A" -ray  diffraction  work  on  specimens  under  pressures 
up  to  5000  a  tin.  uses  He  as  compressive  medium  and 
contains  the  complete  camera  and  specimen  within 
the  compression  chamber,  the  X-rays  being  incident 
through  a  Be  window  in  the  chamber  wall.  Results 
are  given  for  the  transition  Agl(n)-Agl(iii).  The 
crystal  structure  of  Agl(u)  is  cubic  NaCl  type.  The 
vol.  change  in  transition  is  >  when  measured  by 
over-all  methods,  and  an  explanation  is  given.  Some 
results  on  Cd  and  RbCl  are  reported.  N.  M.  B, 

Effect  of  a  direct  electric  field  on  Laue  diffrac¬ 
tion  photograms.  A.  Nemejcova  and  J.  Bro2 
(Physical  Rev.,  1938,  [ii],  54,  379— 384).— Investig¬ 
ations  on  Laue  photograms  of  Si02,  mica,  and  gypsum 
crystals  show  that  the  intensity  of  the  Laue  reflexions 
is  increased  and  the  central  spot  is  made  narrower. 
If  the  field  is  applied  to  the  crystals  through  A1 
coatings,  deposited  by  evaporation  on  both  surfaces 
of  the  crystals,  the  narrowing  of  the  central  spot 
increases  only  up  to  a  certain  field  intensity,  and  a 
time  influence  is  observed,  i.e.,  if  the  field  is  applied 
for  a  longer  time  or  if  sufficiently  aged  A1  coatings  are 
used  the  difference  in  the  central  spot  with  and  without 
the  field  disappeared.  The  narrowing  is  caused  by 
alternations  provoked  in  the  crystal  lattice  by  the 
field.  Explanations  of  results  are  discussed. 

N.  M.  B. 

Scattering  of  X-rays  at  beryllium  at  small 
angles.  K.  Alexopoulos  and  S.  Peristerakis 
(Physikal.  Z.,  193S,  39,  6SS — 690). — The  scattering 
of  X-rays  at  Be  in  the  range  (sin  0/2)  /x  —  0  013 — 
0  054  has  been  investigated.  The  scattering  curve 
agrees  with  that  of  Scharwachter  (A.,  1937,  I,  224), 
but  shows  deviations  from  the  theoretical  curve  in  the 
expected  direction  at  very  small  angles.  A.  J.  M. 

Simplified  derivation  of  the  Laue  particle  size 
equation.  B.  E.  Warren  (Z.  Krist.,  193S,  99, 
44S__452;  cf,  Laue,  ibid.,  1926,  64,  115). — 

Mathematical.  ^ :  The  results  agree  in  essentials  with 
other  forms  (Scherrer,  Bragg).  I.  Me  A. 

Test  of  tbe  cellular  method  of  obtaining  lattice 
functions.  W.  Shockley  (Physical  Rev.,  1937, 
[ii],  51,  379).  L.  S'.  T/: 

Crystallisation  of  polymorphous  substances 
from  tbe  vapour  phase.  II.  S.  E.  Madigan 
and  K.  Lark-Horovitz  (Physical  Rev.,  1937,  [ii], 
51,  61;  cf.  A.,  1935,  151). — An  X-ray  method  for 
the  quant,  determination  of  the  constitution  of 
olymorphous  mixtures  has  been  applied  to  the 
eposition  of  ZhS  from  the  vapour 1  phase.  The 
amount  deposited  in  the  cubic  or  hexagonal  form 
depends  on  conditions  of  temp,  and  pressure.  At  a 
high  rate  of  evaporation  and  in  presence  of  inert 
gases  the  unstable  form  is  always  deposited.  At  a 


slow  rate  in  a  vac.  most  of  the  nuclei  seem  to  form 
at  the  gas-solid  interface.  Single  crystals  of  Zn 
blende  split  in  a  vac.  immediately  before  deposition 
show  that  crystal  growth  starts  from  different  centres 
distributed  at  random  over  the  surface.  L.  S.  T. 

Structure  of  molten  salts.  E.  P.  Miller  and 

K.  Lark-Horovitz  (Physical  Rev.,  1937,  [ii],  51, 

61 ;  cf.  A.,  1937,  I,  553). — Different  methods  have 
been  worked  out  for  the  evaluation  of  the  distribution 
function  as  determined  by  the  X-ray  scattering 
curve.  When  applied  to  the  determination  of  the  no. 
of  atoms  around  any  atom  in  molten  KC1  and  LiCl 
the  results  indicate  that  for  the  next  neighbours  the 
co-ordination  found  in  the  solid  is  maintained  for  the 
liquid,  but  that  the  distribution  of  the  second  next 
neighbours  is  already  disturbed.  L.  S.  T. 

Dependence  of  diffuse  scattering  of  X-rays  from 
quartz  on  tbe  crystal  orientation.  II.  E.  S. 
Foster,  jun.,  G.  E.  M.  Jauncey,  and  W.  A.  Bruce 
(Physical  Rev.,  1937,  [ii],  51,  61).— The  coherent 
part  of  X-rays  diffusely  scattered  from  a  crystal 
oc  (1 — e)"2",  where  J/,  the  Debye-Waller  temp,  factor, 
is  a  measure  of  the  mean  square  displacement  of  the 
atoms.  The  structure  of  quartz  as  determined  by 
X-ray  analysis  is  very  complicated,  and  a  no.  of  rules 
concerning  the  symmetry  of  the  diffuse  scattering 
from  an  X-cut  crvstal  has  been  established. 

L.  S.  T. 

New  type  of  mixed  halogen-oxygen  lattice. 

L.  G.  Sillen  (Naturwiss.,  1938,  26,  612 — 613). — 

Bi203  dissolves  readily  in  molten  LiCl,  and  when 
excess  of  the  latter  is  removed  by  H20,  LiBi^O^Cl, 
which  crystallises  in  colourless,  tetragonal  plates, 
remains.  The  Laue,  rotation,  and  powder  diagrams 
of  this  substance  indicate  that  it  has  a  new  type  of 
mixed  halogen-0  lattice.-  LiBi^OJBu  and  LiBi^O^Io 
have  similar  lattices.  A;  J.  M. 

Theory  of  orientation  separation  of  ionic 
crystals.  I.  N.  Stranski  and  L.  Krastanov 
(Monatsh.,  1938,  72,  76;  cf.  A.,  1938,  I,  299). — A 
correction.  J.  W.  S. 

Orientation  of  liquid  crystals  by  beat  con¬ 
duction.  D.  0.  Holland  and  G.  W.  Stewart 
(Physical  Rev.,  1937,  [ii],  51,  62 ;  cf.  A.,  1936,  670).— 
Former  results  concerning  a  definite  effect  on  the 
orientation  of  liquid  cryst.  ^-azoxyanisole  by  heat 
conduction  have  been  checked  by  the  photographic 
densities  of  the  X-ray  halo  with  different  vertical 
alterations  in  temp,  gradients.  The  new  results 
favour  the  view  that  orientation  is  produced  by  heat 
conduction,  .  _  _  L.  S.  T. 

Geometric  derivation  from  lattice  dimensions 
of  tbe  range  of  action  of  ions  in  crystal  structures. 
A.  Pitschugin  (Z.  Krist.,  193S,  99,  251—263). — Ionic 
domains  are  defined  in  terms  of  null  potential  loci, 
.and  need  not  be  spherical.  Radii  of  those  for  61 
elements  are  found  by  analysis  of  certain  cubic 
crystal  types.  In  comparison  with  standard  data 
(Pauling,  Goldschmidt,  Rinne)  the  new  vals.  show  a 
smaller  difference  between  at.  and  ionic  radii,  whilst 
cationic  are  usually  >  anionic  radii.  I,  McA, 

Crystalline  configurations  of  electrolytic  lead 
deposited  from  nitrate  solutions.  S.  Yamamori 
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and  S.  Yoshimoto  (Mem.  Coll.  Sei.  Kyoto,  1938, 
A,  21,  75 — 84). — X-Ray  Laue  diffraction  patterns 
indicate  that  the  Pb  micro- crystals  tend  to  be  deposited 
fibrously,  •with  one  of  the  [211]  axes  in  common.  The 
direction  of  max.  growth  does  not  always  coincide 
with  the  direction  of  the  fibrous  axis.  In  most  cases 
there  are  two  growths  of  micro-cr3’stals  incompletely 
rotating  around  the  same  common  [211]  axis. 

N.  M.  B. 

Crystal  structure  of  certain  bridged  palladium 
compounds.  A.  F.  Wells  (Proc.  Roy.  Soc.  1938, 
A,  167,  169 — 189). — The  structures  of  the  compound 
(AsMe3)2Pd2Cl4  and  its  Br  analogue  have  been 
determined.  Crystals  of  the  tetrachloride  from  EtOH 
and  dioxan  and  of  the  tetrabromide  from  dioxan  are 
all  isomorphous.  The  mol.  is  planar,  with  the  con¬ 
figuration  : 


AsMe3v  /Bi\  /Br 

>Pd<(  nPd<j 


Br/ 


\Sr>' 


\AsMe< 


The  distance  Pd — Br  is  2-45,  Pd — As  2*50  a.  The  mols. 
are  packed  into  the  tetragonal  cell  in  such  a  way  as  to 
produce  tunnels  in  the  crystals  which  may  remain 
empty  or  may  take  up  solvent  with  a  small  change  of 
cell  size  and  reorientation  of  the  mol.  G.  D.  P. 


Structure  of  aromatic  compounds.  IV.  Space- 
group  and  atomic  arrangements  in  phloro- 
glucinol  dihydrate.  K.  Banerjee  and  R.  Ahmad 
(Indian  J.  Physics,  1938,  12,  249 — 258). — The  cell 
dimensions  are  a  6-80,  b  8*103,  c  13*70  a.  From 
oscillation  photographs  about  a  and  b  the  space-group 
is  Pnnm .  d  =  1*394 g./c.c. ;  4  mols.  per  cell.  Measure¬ 
ments  of  magnetic  susceptibilities  by  Bh attach arjee 
(unpublished)  lead  to  the  conclusion  that  the  mols.  lie 
nearly  parallel  to  the  {103}  planes  and  the  mol. 
arrangement  suggested  is  in  accordance  with  this  and 
the  space-group.  T.  H.  G. 

X-Ray  investigation  of  atomic  vibrations  in 
magnesium  between  86°  and  293“  K.  G.  W. 
Brindley  and  P.  Ridley  (Proc.  Physical  Soc.,  1938, 
50,  757 — 766).— Measurements  of  the  intensities  of 
X-ray  reflexions  from  Mg  powder,  and  abs.  vals.  of  the 
intensity  ratio  7g6/7293  obtained  from  comparative 
measurements  on  Mg-Al  powders,  are  reported.  A 
discussion  of  results  in  relation  to  theoretical  work  on 
the  effect  of  lattice  vibrations  in  hexagonal  metals  on 
the  intensities  of  X-ray  reflexions  shows  that  in  Mg 
the  lattice  vibrations  are  almost  isotropic,  but  that 
the  mean  at.  displacements  in  the  basal  plane  are 
~-3%  >  those  parallel  to  the  c  axis.  Calc.  vals.  are 
given  and  are  also  expreased  in  terms  of  characteristic 
temp,  of  339°  and  327°  parallel  and  perpendicular, 
respectively,  to  the  c  axis.  These  results  for  Mg  and 
for  other  hexagonal  metals  point  to  a  correlation 
between  the  departure  of  the  axial  ratio  from  the  ideal 
val.  1*633  and  the  asymmetry  of  the  lattice  vibrations. 

N.MLB. 

Scattering  of  X-rays  in  liquids,  in  particular 
triacylamines.  R.  N.  Rapat  (Z.  Physik,  1938, 
110,  389 — *392).— A  no.  of  tri-ft-  and  -iso-amines 
(C2— 5),  and  mono-  and  di-isoamylaraine,  have  been 
examined  by  a  method  to  be  published.  The  larger 


variation  in  d  is  not  explicable,  and  the  conclusions 
reached  in  the  previous  work  do  not  apply. 

L.  G.  G. 

Test  of  alternative  structures  proposed  for 
cellulose.  S.  T.  Gross  and  G.  L.  Clark  (Z.  Krist., 
1938,  99,  357 — 366). — Using  a  modified  Sauter 
camera,  transmission,  rotation,  and  Sauter  X-radio- 
grams  have  been  made  for  variously  oriented  cellulose 
structures  (tunicin,  bacterial  cellulose,  and  Valonia 
ventricosa ).  Comparison  with  the  patterns  expected 
from  the  Meyer-Mark  (A.,  1937,  I,  502)  and  Sauter 
(A.,  1937, 1,  226)  cells  favours  the  former.  I.  McA. 

Crystal  structure  of  the  trimethylstibine 
dihalides,  Me^bXg.  A.  F.  Wells  (Z.  Krist., 
1938,  99,  367 — 377). — The  isomorphous  SbMe3X2 
(X  =  Cl,  Br,  and  I)  have  2  mols.  per  hexagonal  cell 
with  a  7*27,  7*38,  and  7*53,  c  8*44,  8*90,  and  9*59  A., 

respectively;  space-group  C62c— ;  p*-*,  2*58,  and 
2*97.  Complete  at.  parameters  and  intcrdistances, 
determined  by  Fourier  and  other  methods  from  oscill¬ 
ation  and  Weissenberg  X-radiograms  (visual  in¬ 
tensities),  give  a  triangle  of  3  Me  with  the  central 
coplanar  Sb  bisecting  the  perpendicular  X-X.  X  is 
equidistant  from  6  Me.  Sb — X  and  X — X  distances 
indicate,  in  accord  with  physical  and  chemical 
properties,  a  form  intermediate  to  the  ionic 
X'(SbMeo)’*X'  and  the  mol.  with  5-covalent  Sb. 

I.  McA. 

Law  of  twinning  and  regular  intergrowth  of 
most  densely  packed  spheres.  G.  Menzer  (Z. 
Krist.,  1938,  99  ,  378 — 409 ;  cf.  Schaacke,  A.,  1938, 1, 
234,  350).— Crystallo-geometrical.  With  a  view  of 
application  to  the  submicroscopic  twinning  in  metal 
foil,  a  mathematical  treatment  of  twinning  in  the  three 
cubic  space -lattices  is  developed  in  terms  of  a  common 
cube-shaped  superlattice.  Cases  specially  considered 
include  the  densest  (cubic  and  hexagonal)  packings  of 
spheres,  and  lattice  faults  in  the  contact  range  of  the 
twins.  I.  McA. 

Structure  of  thin  nickel  and  silver  layers. 
G.  Menzer  (Z.  Krist.,  1938,  99,  410 — 443 ;  cf.  pre¬ 
ceding  abstract). — Results  of  Bruck  (A,,  1936,  784)  and 
of  Cochrane  {ibid.,  1327)  for  the  electron  diffraction  of 
metal  films  show,  in  addition,  to  the  normal  pattern, 
two  types  of  “  irrational  points.’*  The  first  type  has 
been  interpreted  by  Laue  (A.,  1937,  I,  351).  Theory 
developed  shows  the  second  type  to  be  due  to  sub- 
microscopic  twinning  about  (111)  planes.  I.  McA. 

Induced  and  spontaneous  change  of  molecular 
arrangement  in  stretched  ruhher.  P.  A.  Thies- 
sen  and  W.  Wittstadt  (Z.  physikal.  Chem.,  1938,  B, 
41,  33 — 58). — The  mol.  arrangement  in  stretched 
rubber  is  investigated  by  methods  of  double  refraction 
and  X-rays.  It  is  a  function  of  temp.,  extension,  and 
velocity  and  duration  of  preliminary  stretching.  The 
results  indicate  that  in  stretched  rubber  a  “  Mehrstofl- 
system  ”  exists,  in  which  crystals  and  melts  exist 
within  a  wide  temp,  range  in  pressure- dependent 
equilibrium.  The  intrinsic  and  characteristic  proper¬ 
ties  of  rubber  may  be  deduced  from  these  consider¬ 
ations.  .  W.  R.  A. 

Crystal  structure  and  molecular  structure  of 
bromotricyanomethane.  W.  Fensch  and  G. 
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Wagner  (Z.  physikal.  Chem.,  1938,  B,  41,  1 — 14). — 
X-Ray  measurements  by  the  rotating-crystal  method 
indicate,  for  CBr(CN)3,  a  rhombic  elementary  8  mol. 
cell !  ^Goo  6*0o  a.  ,  *-^oio  11*33  a.  j  ^ooi  IV* IV  A. , 
d  —  1*8;  mol.  wt.,  169*94.  The  space-group  is  V\l 
and  the  symmetry  is  Vh.  The  8  Br  lie  in  one  plane 
with  the  parameters  x  0*197,  y  0*229,  z  0*181;  the 
probable  symmetry  of  the  residual  C(CN)3  is  Ct .  On 
the  basis  of  these  results  a  structure  for  CBr(CN)3  is 
proposed  and  discussed.  W.  R.  A. 

Preparation  and  crystal  structure  of  some 
alkali  aluminium  fluorides  of  the  type  T1A1F4. 

C.  Brosset  (Z.  anorg.  Chem.,  1938,  239,  301 — 304). — 
KA1F4,  NH jA1E4,  and  RbAlF4  are  isomorphous  with 
T1A1F4,  and  have  a  3*550,  c  6*139  A.,  a  3*615,  c  6*261  a., 
and  a  3-587,  c  6*346  a.,  respectively.  An  improved 
method  for  the  prep,  of  the  K  salt  is  described ;  the 
Rb  salt  is  apparently  new.  F.  J.  G. 

Metallic  amides  and  metallic  nitrides.  V. 
Crystal  structures  of  Cu3N,  GaN,  and  InN. 
R.  Jtjza  and  H.  Hahn  (Z.  anorg.  Chem.,  1938,  239, 
282 — 287). — Cu3N  is  cubic  with  a  3*807  A.,  one  mol.  in 
the  unit  cell,  space-group  GaN  and  InN  are 

hexagonal,  wurtzite  lattice,  space-group  C\t  with 
a  3*180,  c  5*166  a.,  and  a  3*533,  c  5*693  a.,  respectively. 
At.  positions  are  given.  F.  J.  G. 

X-Ray  investigations  of  organo-metallic  com¬ 
pounds.  I.  Silicon,  tin,  and  lead  tetra phenyl. 
G.  Giacomello  (Gazzetta,  1938, 68,422 — 428). — From 
X-ray  measurements  the  following  vals.  of  the  distance 
between  the  central  atom  and  a  C  arc  calc,  for  SiPh4, 
SnPh4,  and  PbPh4,  respectively  :  1*88,  2*07 — 2*08, 
2*39  a.  These  agree  well  with  the  vals.  calc,  from 
Pauling’s  at.  radii.  O.  J.  W. 

New  form  of  resorcinol.  I.  Structure  deter¬ 
mination  by  X-rays.  II.  Thermodynamic  pro¬ 
perties  in  relation  to  structure.  J.  M.  Robertson 
and  A.  R.  Ubbelohde  (Proe.  Roy.  Soc.,  1938,  A,  167, 
122—135,  136—147).—!.  At  about  74°  *-C6H4(OH)2 
transforms  into  a  denser  modification  (£J)  the  structure 
of  vdiich  has  been  determined.  It  is  orthorhombic, 
the  unit  cell  containing  4  mols.,  dCAiCm  1*327.  The 
analysis  shows  that  the  C6  ring  is  apparently  a  regular 
hexagon  but  that  the  OH  are  displaced  from  the  sym¬ 
metrical  positions  and  that  one  at  least  is  not  in  the 
plane  of  the  ring. 

II.  The  unusual  fact  of  the  existence  of  the  denser 
modification  at  high  temp,  is  discussed  in  the  light  of 
the  crystal  structure.  The  open  a-strueture  is  main¬ 
tained  by  OH  bonds;  transition  to  the  denser  p- 
structure  is  accompanied  by  distortion  of  these  bonds 
and  of  the  mol.  The  prep,  of  the  two  forms  is  de¬ 
scribed  and  the  heat  of  transition  is  determined.  The 
temp,  of  transition  of  C6H4(OH)2  is  about  2°  < 
that  of  C?H4(OD)2.  The  vol.  changes  from  liquid  to 
solid  are  investigated  and  some  preliminary  work  on 
the  change  from  tetragonal  to  cubic  pentaerythritol  is 
described.  G.  D.  P. 

Diffraction  of  X-rays  in  organic  glasses. 
T.  M.  K.  Neditngadi  (Proc.  Indian  Acad.  Sei.,  1938, 
8,  A,  65 — 72).— The  X-ray  diffraction  of  glycerol, 
salol,  and  COPh2  has  been  examined  in  the  liquid  (I) 
and  glassj^  (II)  states.  The  change  from  (I)  to  (II) 


is  accompanied  by  a  large  decrease  in  the  scattering  at 
small  angles,  a  definite  sharpening  of  the  haloes,  and  a 
widening  of  the  haloes.  The  first  two  effects  are 
explained  on  the  basis  of  the  large  decrease  in  the  com¬ 
pressibility  of  the  substances  in  passing  from  (I)  to 
(II),  whilst  the  third  effect  is  attributed  to  the  decrease 
of  the  intermol.  distance  which  results  from  the  closer 
packing  of  the  mols.  in  (II).  W.  R.  A. 

Structure  of  glassy  selenium.  K.  Lark- 
Horovitz  and  E.  P.  Miller  (Physical  Rev.,  1937,  [ii], 
51,  380). — The  diffraction  pattern  obtained  with  thin 
rods  of  glassy  Se  has  three  bands,  the  X/2  sin  0  of 
which  are  equal  to  3*42,  1*73,  and  1*13,  in  agreement 
with  vals.  obtained  for  liquid  Se  (A.,  1937,  I,  119). 
The  three  sharp  peaks  found  in  the  distribution  curve 
correspond  with  distances  of  2*32,  (3*46,  3*69),  and 
4*34  a.  for  next  neighbours  in  the  crystal.  The  no.  of 
atoms  at  these  distances  also  corresponds  with  the  no. 
of  atoms  in  the  crystal ,  L.  S.  T. 

Electron  diffraction  patterns  of  sulphur  and 
selenium  molecules.  J.  D.  Howe  and  K.  Lark- 
Horovitz  (Physical  Rev.,  1937,  [ii],  51,  380).— The 
diffraction  of  electrons  from  S  and  Se  vapour  at  low 
temp,  has  been  investigated.  The  pattern  for  S 
differs  from  that  described  previously  (ibid.,  1936, 
49,  199)  and  cannot  be  interpreted  on  the  basis  of  a 
diat.  mol.;  a  puckered  ring  S8  structure  adequately 
describes  the  results.  The  pattern  for  Se  is  similar 
to  that  obtained  for  S,  and  a  structure  like  that  for 
S,  but  corresponding  with  Se6,  is  preferred. 

L.  S.  T. 

Temperature  variation  of  electron  diffraction 
patterns  of  some  organic  films.  K.  Tanaka 
(Mem.  Coll.  Sci.  Kyoto,  1938,  A,  21,  85—88).— 
Diffraction  pattern  photographs  show  that  with  rise 
of  temp,  the  parallel  arrangement  of  the  mols.  is 
gradually  destroyed  and  finally  becomes  haphazard. 
The  transition  temp.,  as  shown  for  grease,  vaseline, 
and  tvTo  paraffins,  varies  for  different  substances 
and  for  different  film  thicknesses.  Temp.-?)  curves 
show*  a  smooth  fall  with  rise  of  temp,  and  no  dis¬ 
continuity  at  the  transition  temp.  N.  M.  B. 

Diffraction  of  electrons  by  cellulose  nitrate. 
Y.  A.  Kargin,  V.  Karpov,  and  Z.  Pinsker  (Acta 
Physicochim.  U.R.S.S.,  1937,  7,  646 — 647). — Four 
diffraction  rings  were  observed  when  a  beam  of  fast 
electrons  was  passed  through  a  thin  film  of  cellulose 
trinitrate.  The  results  agreed  with  those  found  by 
X-rays  and  were  characteristic  of  the  trinitrate. 
The  lines  in  the  electron  photographs  were  no  sharper 
than  those  obtained  with  X-rays.  This  broadening 
of  the  lines  is  due  to  crystal  imperfections,  and  it  is 
suggested  that  the  structure  is  not  strictly  regular, 
but  there  are  statistical  variations  in  the  disposition 
of  glucose  chains.  J.  A.  K. 

Estimation  of  interatomic  distances  in  AX3 
and  AX4  halides  from  electron  diffraction 
measurements.  O.  Hassel  and  A.  Sandbo  (Z. 
physikal:  Chem.,  1938,  B,  41,  75—85).- — From  electron 
diffraction  measurements,  the  interat.  distances 
and  the  valency  angles  in  AX3  and  AX4  halides  have 
been  estimated.  The  difference  between  the  vals. 
obtained  and  those  calc.1  from  the  Pauling-Huggins 
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radii  are  large  for  Si  compounds.  AsX3  has  a  valency 
angle  >  SbX3.  The  valency  angle  for  each  of  the 
elements  studied  increases  with  increasing  at.  wt.  of 
the  halogen.  W.  R.  A. 

Structure  of  electrically  polished  copper  sur¬ 
faces.  K.  H.  Moore  (Ann.  Physik,  1938,  [v],  33, 
133 — 137 ;  cf.  A.,  1937,  I,  19). “The  structure  of 
electrolytically  polished  Cu  surfaces  has  been  in¬ 
vestigated  by  electron  diffraction.  The  surface 
consists  of  plates  of  Cu20.  At  a  dodecahedron  surface 
the  plates  are  oriented  with  their  cube  edges  parallel 
to  the  cube  edges  of  the  Cu.  At  a  cubic  surface  the 
plates  are  not  uniformly  oriented.  The  most  frequent 
orientation  is  with  the  octahedral  plane  of  the  Cu20 
parallel  to  the  cube  plane  of  the  Cu  in  such  a  way  that 
a  surface  diagonal  of  the  Cu20  is  approx,  parallel  to 
a  cube  edge  of  the  Cu.  0.  D.  S. 

Submicros c op ic  twinhing  of  some  metals. 
F.  Kirchner  and  H.  Cramer  (Ann.  Phvsik,  1938, 
[v],  33,  138—142;  cf.  A.,  1938,  I,  17)‘.— A  max. 
intensity  of  the  irregular  interference  points  in  the 
electron  diffraction  patterns  of  oriented  Cu  films  is 
observed  at  a  film  thickness  of  about  20  nip.  Irregu¬ 
lar  interference  points  have  been  observed  in  the 
pattern  of  a  natural  Cu  crystal.  The  irregular  inter¬ 
ference  points  are  due  to  repeated  twinning  at  the 
octahedral  plane  and  are  characteristic  of  face- centred 
crystals.  With  increasing  thickness  of  the  film  the 
primary  orientation  is  reinforced.  -  0.  D.  S. 

Diffraction  of  electrons  by  oxide-coated  cath¬ 
odes.  J.  A.  Darbyshire  (Proc.  Physical  Soc,,  1938, 
50,  635 — 641). — Electron  diffraction  methods  were 
used  to  examine  Ni  cathodes  coated  with  a  solid- 
solution  paste  of  BaC03-SrC03,  and  arrangements 
were  made  to  fire  off  getter  pellets  at  suitable  stages 
of  the  activation.  After  activation  bv  heat-treat- 
ment  to  give  good  emission,  the  cathodes  gave  patterns 
of  SrO  alone  when  no  getter  had  been  fired  off,  and 
patterns  of  MgO  and  SrO  when  the  getter  pellet 
(Ba-Mg  alloy)  had  been  fired.  Cathodes  consisting 
of  BaC03  alone  before  activation  gave  patterns  of 
BaO  after  activation,  whereas  SrC03  cathodes  gave 

SrO  patterns.  N.  M.  B. 

■  ■  ■  *  ■  »  *■ 

■  •  ;  .  p 

Electron-optical  investigation  of  the  pene¬ 
tration  of  slow  electrons  (0  to  200  volt)  through 
metal  foils.  Penetration  of  slow  electrons  (0 
to  200  volt)  through  metal  foils.  H.  Katz  (Ann. 
Physik,  1938,  [v],  33,  160— 168,  169— 184;  cf.  A., 
1938,  I,  109).— I.  Electron-microscopic  investigations 
show  that  chemically  prepared  Ag  foils  about  1000  a. 
thick  are  transparent  to  slow  electrons  over  the  whole 
surface."  With  TO -v.  electrons  images  can  be  formed 
of  objects  behind  the  foil,  showing  that  the  electrons 
penetrate  the  foil  without  change  in  direction.  The 
transparency  of  the  films  is  increased  by  electron 
bombardment.  ;  :  * 

II.  Measurements  have  been  made  of  the  trans¬ 
parency  of  chemical  Ag  foils  for  electrons  up  to  200  v. 
At  velocities  >30  v.  the  transmitted  electrons  consist 
of  two  groups  with  velocities,  respectively,  equal,  to 
and  <  the  primary  velocity:  A  maxi  in  the  trans-' 
parency  with  respect  to  electrons  of  unchanged 


velocity  is  observed  at  a  velocity  which  is  the  lower 
the  greater  is  the  transparency  of  the  film. 

0.  D.  S. 

Domain  theory  of  ferromagnetics  under  stress. 
III.  Reversible  susceptibility.  W.  F.  Brown, 
jun.  (Physical  Rev.,  1938,  [ii],  54,  279—287;  cf.  A., 
1938,  I,  301). — The  statistical  theory  previously 
developed  is  extended  to  give  formulae  for  the  magnetis¬ 
ation  curve  and  other  properties  of  an  ideal  reversible 
specimen  and  is  applied  to  actual  specimens. 
This  leads  to  the  formula  for  the  reversible  suscepti¬ 
bility  of  Ni  and  Fe  proposed  and  verified  by  Gans 
but  not  hitherto  deduced.  By  taking  into  account 
the  anisotropy  of  the  domains,  satisfactory  expressions 
for  Co  are  found.  N.  M.  B. 

Magnetic  viscosity  in  iron.  C.  W.  Heaps 
(Physical  Rev.,  1938,  [ii],  54,  288— 293).— Magnetic 
viscosity  (change  of  induction  after  the  magnetising 
field  has  ceased  to  vary)  measured  in  a  bar  of  com¬ 
mercial  Fe,  with  elimination  of  switch  sparking 
complications,  depends  on  previous  magnetic  states. 
This  indicates  that  reversible  domains  can  retain  their 
lagging  propensity  while  the  magnetic  force  is  varying 
over  a  considerable  range.  The  viscous  effect  de¬ 
pends  on  the  magnitude  of  the  previous  induction 
for  vals.  of  the  latter  >60  gauss.  There  is  evidence 
that  the  movement  of  the  boundaries  of  saturated 
domains  is  subject  to  time-lag.  N.  M.  B. 

Optical  properties  of  the  alkali  metals.  R.  W. 
Wood  and  C.  Lijkens  (Physical  Rev.,  1938,  [ii], 
54,  332—337;  cf.  A.,  1933^  1096).— The  physical 
processes  responsible  for  the  unique  optical  properties 
of  Ag,  in  contrast  to  those  of  the  alkali  metals,  are 
discussed  on  the  basis  of  the  zone  theory  of  electron 
distribution  in  crystals.  Photographs  of  the  spectra 
of  the  discharge  of  a  condenser  through  a  capillary 
tube  after  reflexion  from  alkali  metal  films  condensed 
at  liquid-air  temp,  showed  no  renewal  of  reflecting 
power  in  the  remote  ultra-violet  to  500  a. 

N.  M.  B. 

Crystalline  nickel  sulphate  a-hexahydrate. 
(A)  Optical  activity.  N.  Underwood,  F.  G. 
Slack,  and  E.  B.  Nelson,  (b)  Magneto-optical 
activity.  F.  G.  Slack,  R.  T.  Lageman,  and  N. 
Underwood  (Physical  Rev.,  1938,  [ii],  54,  355 — 
357, 358—360). — (a)  Visual  and  photographic  measure¬ 
ments  of  the  optical  activity  in  the  region  4200 — 
6500  a.  were  made.  Both  right-;  and  left-hand 
crystals  are  found  and  the  rotatory  dispersion  curves 
show  anomalous  rotatory  dispersion.  Using  Drude’s 
equation  the  observed  anomaly  is  predicted  as  due 
to  absorption  bands  at  3954  and  7187  a.,  respectively ; 
the  presence  of  these  is  shown  h}'  transmission  data 
for  the  crystal,  in  agreement  with  absorption  data 
for  solutions. 

(b)  The  dispersion  of  the  Verdet  const,  was  measured 
over  the  visible  range  of  the  spectrum,  and  the  temp, 
effect  was  investigated  over  a  small  temp,  range. 
The  magnetic  rotatory  dispersion  curve  may  be  fitted 
by  a  single-term  electronic  dispersion  equation  as 
suggested  by  Drude,  and  calculation  indicates  ,  an 
active  absorption- band  at  964  a.  The  Verdet  const, 
is  inversely  cc  abs.  temp,  in  the  range  measured, 

N.  M.  B. 
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Molecular  rotation  of  the  modifications  of 
hydrogen  in  the  solid  state.  K.  Schafer  (Natur¬ 
wiss.,  1938,  26,  563 — 564). — Theoretical.  The  effect 
of  a  potential  field  in  the  crystal  on  the  energy  levels 
of  the  rotational  states  l  —  0  and  Z  =  1  is  calc,  on  the 
basis  of  quantum  mechanics.  A.  J.  M. 

Variation  of  the  elastic  constants  of  crystalline 
sodium  with  temperature  between  80°  and 
210°  K.  S.  L.  Quimby  and  S.  Siegel  (Physical 
Rev.,  1938,  [ii],  54,  293— 299).— Methods  are  de¬ 
scribed  for  growing  Na  single- crystal  rods  4*7  mm.  by 
10  cm.,  for  handling  them  in  an  atm.  of  He,  and  for 
measuring  the  principal  elastic  moduli  at  low  temp. 
Vais,  of  the  adiabatic  and  isothermal  moduli  and 
consts.  are  tabulated  at  10°  intervals  for  80 — 210°  K. 
The  Debye  characteristic  temp.,  calc,  from  the  elastic 
consts.  at  80°  k.,  is  164°  k.  N.  M.  B. 

Explanation  of  the  connexion  between  modulus 
of  elasticity  and  damping  for  ferromagnetic 
substances.  M.  Kornetzki  (Wiss.  Vcr6ff.  Siemens- 
Werken,  1938,  17,  48 — 62). — It  is  shown  that  the 
relationship  between  extension  and  strain  for  a  ferro¬ 
magnetic  substance  behaves  like  the  magnetisation 
with  respect  to  magnetic  field  strength.  For  small 
strains  the  modulus  of  elasticity  decreases  linearly 
with  increasing  strain.  The  log  decrement  increases 
linearly  with  the  strain.  A  relationship  between  the 
decrease  in  the  modulus  of  elasticity  and  the  increase 
in  damping  is  put  forward.  A.  J.  M. 

The  a-p  transformation  of  quartz.  H.  E. 

von  Steinwehr  (Z.  Krist.,  1938,  99,  292 — 313). — A 
full  account  of  work  already  reported  (A.,  1937, 1, 402). 

I.  McA. 

Changes  of  resistance  of  pure  metals  in  a 
magnetic  field.  M.  Kohler  (Naturwiss.,  1938, 
26,  630 ;  cf.  A.,  1938, 1,  302). — A  relationship  between 
the  effects  of  temp,  and  field  strength  on  the  variation 
of  resistance  of  pure  metals  in  a  magnetic  field  can 
be  derived  theoretically  on  the  basis  of  the  assumption 
that  a  definite  collision  time  can  be  assigned  to 
electrons  dependent  on  temp,  and  purity  of  the  metal. 
Data  obtained  for  the  resistance  change  of  W  at 
1*57 — 20*4°  K.  with  variation  of  magnetic  field 
strength  by  de  Haas  et  al.  (A.,  1938,  I,  349)  give  a 
linear  relationship  between  log  p/p0  and  log  Hj p0. 

A.  J.  M. 

Superconductivity  of  thin  films  of  mercury. 
E.  T.  S.  Apple  yard  and  A.  D.  Misener  (Nature, 
1938,  142,  474). — Hg  films  deposited  at  64°  K.  and 
annealed  at  90°  k.  are  practically  uniform  and 
coherent  when  >400  a.  thick.  Their  resistivity 
approaches  closely  that  of  the  bulk  metal.  In  agree¬ 
ment  with  Shalnikov’s  results  for  annealed  Pb  and 
Sn  (A.,  1938,  I,  452),  their  transition  temp,  in  zero 
magnetic  field  (4*14°  K.)  approximates  to  that  of  the 
bulk  metal,  and  the  films  show  high  magnetic  threshold 
fields.  When  the  field  is  applied  parallel  to  the  plane 
of  the  film,  resistance  is  completely  restored  over  a 
considerable  range  of  magnetic  field;  the  first  onset 
of  resistance  is  sharp.  The  dependence  of  this  onset 
field  on  temp,  is  shown  graphically  for  films  392,.  1034, 
and  9120  a.  thick.  The  field  changes  by  a  factor  >15 
on  passing  from  the  thinnest  to  the  thickest  film. 

L.  S.  T. 


Atomistic  explanation  of  superconductivity. 
U.  Dehlinger  (Naturwiss.,  1938,  26,  593 — 594). — 
The  sudden  change  in  sp.  heat  at  the  onset  of  super¬ 
conductivity  can  be  explained  by  assuming  that  below 
the  threshold  temp,  there  is  an  increasingly  regular 
distribution  of  the  spin  of  the  valency  electrons  as  the 
temp,  decreases.  This  explains  the  observed  magnetic 
effect,  especially  the  effect  of  a 'field  on  the  transition 
temp.,  the  Meissner-0 chsenfeld  effect,  and  the  para¬ 
magnetic  effect  on  switching  off  the  field.  The 
hypothesis  is  further  developed  to  explain  the  dis¬ 
appearance  of  electrical  resistance.  A.  J.  M. 

Magnetic  properties  of  anhydrous  nickel 
chloride  and  the  laws  of  variation  of  paramagnet¬ 
ism.  P.  Laurent  (J.  Phys.  Radium,  1938,  [vii], 
9,  331 — 336). — The  magnetisation  of  sublimed  anhyd. 
NiCl2  has  been  accurately  determined  between  15° 
and  450°.  The  coeff.  of  magnetisation,  plotted  as  a 
function  of  the  temp.,  can  show  one  of  two  forms 
depending  on  the  previous  thermal  treatment  of  the 
sample.  It  may  consist  of  two  straight  lines,  a  high- 
temp.  line  characterised  by  a  moment  of  17*2  mag¬ 
netons  and  a  low- temp,  line  of  16*4  magnetons, 
meeting  near  250°,  or  the  straight  line  at  low  temp, 
may  continue  as  a  curve  above  250°.  The  curved 
region,  which  corresponds  with  a  metastable  state  of 
NiClo,  is  attributed  to  the  existence  of  several 
moments.  W.  R.  A. 

>.  Transition  point  of  the  magnetic  suscepti¬ 
bility  of  manganous  oxide,  MnO.  H.  Bizette, 
C.  F.  Squire,  and  B.  Tsai  (Compt.  rend.,  1938,  207, 
449 — 450 ;  cf.  A.,  1934, 14).— Data  for  x  at  10—300°  K. 
are  recorded.  Above  the  transition  point  (Tl  = 
117°  K.)  the  variation  of  x  with  T  is  normal,  x  being 
independent  of  H.  The  paramagnetism  is  due  to 
spin;  Curie  const.  4*40,  Curie  point  — 610°  k,,  pn 
5*95.  Below  T*,  x  decreases  rapidly  with  decreasing 
temp.,  and  increases  with  H ,  probably  owing  to  ex¬ 
change  forces  which  restrict  the  spin  (cf.  Bitter,  A., 
1938,  I,  438).  A.  J.  E.  W. 

Principal  paramagnetic  susceptibilities  of 
potassium  ferricyanide  at  low  temperatures. 
L.  C.  Jackson  (Proc.  Physical  Soc.,  1938,  50,  707 — 
710). — Measurements  previously  reported  (cf.  A., 
1933,  766)  were  repeated  and  extended  to  14*2°  k. 
Two  of  the  principal  susceptibilities  are  approx,  equal 
over  the  range  290 — 14c  K*;  but  that  along  the  third 
principal  axis  is  considerably  smaller.  r  The  anisotropy 
is  almost  400%  at' 14°  K.  and  is  still  increasing  as  the 
temp,  falls.  A  brief  comparison  with’  Howard's 
theory  (cf.  A.,  1936,  148)  is  made.  '  N.  M.  B. 

Paramagnetism  of  the  ferromagnetic  elements . 
W.  Sucksmith  and  R.  R.  Pearce  (Proc.  Roy.  Soc., 
1938,  A,  167,  189 — 204). — The  method  consists  in 
measuring  the  force  on  a  specimen  placed  in  an 
inhomogeneous  magnetic  field.  The  apparatus  allows 
the  determination  to  be  carried  out  in  a  controlled 
atm.  or  in  vac.  at  temp,  up  to  1500°.  Accurate  vals. 
of  the  susceptibilities  of  Fe,  Co,  and  Ni  are  obtained, 
whence  the  magneton  nos.  are  deduced.,  Existing 
theory  is  inadequate  to  explain  the  experimental 
results.  ,  G.  D.  P. 
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Entropy  and  magnetic  susceptibility  of  para¬ 
magnetic  salts  below  1°  K.  M.  H.  Hebb  and 
E.  M.  Purcell  (Physical  Rev.,  1937,  [ii],  51,  384).— 
Results  of  other  investigations  on  the  production  of 
very  low  temp,  by  the  adiabatic  demagnetisation 
method  are  discussed.  L.  S.  T. 

Magnetism  and  molecular  constitution  of 
some  chromium  compounds.  S.  S.  Bhatnagar, 
B.  Prakash,  and  A.  Hamid  (J.C.S.,  1938,  1428 — 
1434). — The  susceptibilities  of  various  Or  compounds 
have  been  determined,  using  a  modified  form  of 
Gouy’s  balance,  and  are  compared  with  calc.  vals. 
Cr02  contains  Criv ;  AgCr04  and  the  C5H6N  salt  of 
perchromic  acid  contain  CrVI.  The  constitution  of  a 
complex  Cr  sulphate  has  been  confirmed,  and  more 
satisfactory  constitutions  are  suggested  for  triammino- 
chromium  tetroxide,  and  the  C5H5N  and  quinoline 
salts  of  tetrachlorohydroxyehromic  acid.  The  three 
isomerides  of  dichloroaquotriamminochromic  chloride 
have  also  been  examined.  W.  R.  A. 

Magnetism^  a  modern  aid  to  the  organic 
chemist.  E.  Muller  (Angew.  Chem.,  1938,  51, 
657 — 663). — Published  work  is  reviewed.  E.  S.  H. 

Absorption  measurements  of  ultrasonic  waves 
in  aqueous  solutions.  W.  Buss  (Ann.  Physik, 
1938,  [v],  33,  143 — 159). — Investigation  by  optical 
interferometry  of  the  sound  field  in  H20  does  not  lead 
to  the  possibility  of  measurement  of  the  sound 
intensity.  The  absorption  of  ultrasonic  waves  of 
frequencies  from  2100  to  6500  kHz.  in  aq.  solutions 
of  sucrose,  glycerol,  MgS04,  Na2S04,  NaCl,  and 
NH4C1  has  been  determined  by  measurement  of  the 
sound  pressure  by  means  of  a  variable  condenser  with 
one  light,  moving  plate.  Vais,  are  not  in  agreement 
with  the  absorption  formula  of  Stokes  and  Kirchhoff 
and  differ  from  those  of  Claeys  et  al.  (A.,  1937,  I, 
122).  0.  D.  S. 

Refractive  indices  of  liquid  helium  I  and 
helium  II.  H.  E.  Johns  and  J.  0.  Wilhelm 
(Canad.  J.  Res.,  1938,  16,  A,  131— 132). — The  vals. 
for  He  I  are  1*0206^0*0012  at  4-2°  K.  and  l*0269i 
0  0004  at  2*26°  K.,  and  for  He  II  1  02 69 ±0  0004  at 
2-18°  K.,  all  obtained  for  V  5461  A.  There  is  no 
measurable  difference  between  the  vals.  for  He  I  and 
II  at  temp,  at  which  they  have  the  same  d ,  and  it 
follows  that  they  have  the  same  mol.  refractivitv. 

C.  R.H. 

Relation  between  b.p.  and  refractivity.  M.  M. 
Samigin  (J.  Phvs.  Chem.  Russ.,  1938, 11,  325 — 330). 
— Empirical  relations  are  found  between  b.p.  and 
[12]  or  n  of  series  of  homologucs.  J.  J.  B. 

Specific  beat  of  nickel  from  100°  to  600°. 
0.  Sykes  and  H.  Wilkinson  (Proc.  Physical  Soc., 
1938,  50,  834 — 851). — Full  data  are  tabulated  and 
plotted  for  the  determination  of  the  sp.  heat-temp, 
curves  for  four  different  types  of  Ni,  and  the  effects  of 
method  of  manufacture,  heat-treatment,  and  chemical 
composition  were  investigated.  All  available  data 
are  _  reviewed,  and  an  attempt  is  made  to  evaluate 
the  most  probable  CP~T  curve  for  Ni  in  the  range 
100—600°.  Y  N.  M.  B. 

Heat  capacity  at  constant  volume  of  the 
system  ethylene  near  the  critical  temperature 


and  pressure.  D.  B.  Pall,  J.  W.  Broughton,  and 
0.  Maass  (Canad.  J.  Res.,  1938,  16,  B,  230 — 241). — 
The  heat  capacity  in  the  immediate  neighbourhood 
of  the  crit.  temp,  is  a  function  of  the  previous  thermal 
treatment  of  the  system.  It  is  shown  that  a  large 
amount  of  mol.  interaction  exists  in  the  crit.  region 
both  in  the  condensed  phase  and,  to  a  smaller  extent, 
in  the  vapour  phase.  C.  R.  H. 

Measurements  of  the  kinetic  and  calorific 
properties  of  gaseous  helium  at  the  temperature 
of  liquid  helium,  A.  van  Itterbeck  (J.  Phys. 
Radium,  1938,  [vii],  9,  313 — 318). — The  methods  used 
for  the  determination  of  sp.  heat  and  tj  of  He  at  the 
temp,  of  liquid  He  are  described ;  the  results  obtained 
agree  with  the  existing  theory  of  gases  at  low  temp. 
The  measurements  agree  with  the  Uehling  theory 
(A.,  1935,  157)  and  indicate  the  validity,  at  low 
pressures,  of  Maxwell’s  law  for  the  distribution  of 
velocities  of  the  mols.  W.  R.  A. 

Specific  heats  of  organic  vapours.  P.  Fugassi 
and  C.  E.  Rudy,  jun.  (Ind.  Eng.  Chem.,  1938,  30, 
1029 — 1030). — The  Einstein  functions  in  Bcnnewitz 
and  Rossner’s  sp.  heat  equation  (A.,  1938,  I,  303)  are 
expressed  as  function  of  T  of  the  form  ro  ± 

+  r2T2,  enabling  Cv  for  an  org.  vapour  to  be 
expressed  as  an  explicit  function  of  T  of  the  usual 
type.  Vals.  of  T0,  I\,  and  V2  arc  deduced  from  the 
structural  formula.  Calc.  vals.  of  Cp  for  Cf)HG  are  in 
agreement  with  experiment.  A.  J.  E.  W. 

New  thermodynamical  conception  of  entropy. 
E.  Hegelmann  (Warme,  1938,  61,  579 — 585,  599 — 
605,  615 — 620).- — Mathematical.  R.  B.  C. 

Calorimetric  measurements  at  the  transition 
from  the  anisotropic  to  the  isotropic  liquid 
phase.  C.  Kreutzer  (Ann.  Physik,  1938,  [v],  33, 
192 — 209). — The  sp.  heats  of  ^-azoxyanisole,  p- 
azoxyphenetole,  and  p-azoxvanisole— phenetolc  in  the 
isotropic*  and  anisotropic  states  and  the  corresponding 
heats  of  transition  have  been  measured  by  a  differential 
method.  The  sp.  heat  in  the  anisotropic  phase  is  in 
all  cases  >  in  the  isotropic  phase.  0.  D.  S. 

Evaporation  coefficient  of  water.  H.  Mache 
(Z.  Physik,  1938,  110,  189—196;  ef.  A.,  1937,  I, 
607). — The  magnitude  of  the  coeff.  is  affected  by 
traces  of  solutes  derived  from  the  glass  vessel,  and 
dissolved  gases.  A  new  method  is  described  which 
obviates  this  by  measuring  the  rate  of  expansion  of 
vapour  bubbles  from  a  cylindrical  boiling  nucleus 
suspended  below  the  surface  of  superheated  H20. 

L.  G.  G. 

M.p.  of  high-purity  silicon.  M.  L.  V.  Gayler 
(Nature,  1938,  142,  478).— The  m.p.  of  99*93%  Si 
(Al  0  02,  Fe  0  02,  Ca  0*02,  insol.  0*01%)  is  1415°±2° 
(cf.  A.,  1938,1,21).  -  L.  S.  T. 

Empirical  relationship  between  m.p.  and 
number  of  carbon  atoms  for  higher  normal 
paraffins.  C.  D.  Nenitzescu,  S.  Titeica,  and 

l.  Irimescu  (Naturwiss.,  1938,  26,  629). — The  m.p. 
(°C.)  and  no.  (n)  of  C  atoms  in  the  higher  normal 
paraffins  (C2S—^ C70)  are  connected  by  the  relationship 

m. p.  =  32 — 0*56n-  ±  15*84 (n  —  19*7)-.  The  m.p.  of 
all  normal  paraffins  from  C25  to  CgQ  are  calc. 
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II  III  change  in  solid  hydrogen  sulphide, 
H2S  and  D2S,  under  a  pressure  of  250  kg.  per  sq. 

cm.  K.  Glxjsius  and  K.  Weigand  (Z.  Elektro- 
chcm.,  1938,  44,  674 — G79). — The  vol.  difference  for 
the  two  modifications,  FIr  —  ViUi  is  0*22±0  08  and 
0*18d:0‘08  c.c.  per  mol.  for  H2S  and  D2S,  respectively. 
Hysteresis  increases  with  pressure  and  possibly  affects 
the  transformation  mechanism,  theories  of  which  are 
discussed.  C.  R.  H. 

Complexity  of  phosphorus  pent  oxide.  II. 
A.  Smits,  J.  A.  A.  Ketelaar,  and  J.  L.  Meyering 
(Z.  physikal.  Chem.,  1938,  B,  41,  87 — 97). — The  v.p. 
of  metastable  liquid  P205  between  260°  and  360°  is 
4 — 17  mm.  Hg  higher  when  determined  with  Si02 
than  with  glass  apparatus.  When  the  liquid  volatilises 
there  is  a  disturbance  of  equilibrium  to  form  the 
stable  solid  modification,  and  the  observed  v.p.  is  < 
the  true  v.p.  Glass  is  five  times  as  active  catalytically 
as  Si02  with  respect  to  this  liquid-solid  transition.  By 
means  of  an  indirect  method  the  true  v.p.  of  the 
liquid  form  has  been  calc.  V.d.  determinations 
indicate  that  the  vapour  of  both  forms  is  biinol.  but  a 
small  amount  of  association  to  a  quadrimol.  state 
occurs  with  the  vapour  of  the  liquid  form. 

C.  R.  H. 

Complexity  of  aluminium  chloride.  A.  Smits 
and  J.  L.  Meyering  (Z.  physikal.  Chem.,  1938,  B,  41 , 
98 — 111). — V.p.  data  for  the  solid  and  liquid,  respect¬ 
ively,  satisfy  the  equations  log  p  ==  —  6000/T  + 
15*115,  and  log  p  —  —2010  IT  +  6-67S,  where  p  — 
pressure  in  cm.  From  the  data  the  following  have 
been  calc.:  sublimation  temp,  at  1  atm.,  180*2°; 
metastable  b.p.  of  the  liquid,  159°;  mol.  heat  of 
sublimation,  27*4  kg.- cal. ;  mol.  heat  of  evaporation, 
9*5  kg. -cal. ;  mol.  heat  of  fusion,  17*9  kg. -cal. ;  mol. 
sublimation  entropy,  60;  evaporation  entropy,  22. 
No  evidence  of  a  second  modification  has  been  ob¬ 
tained.  V.d.  determinations  indicate  that  the  gas  is 
A12C16.  Dissociation  data  agree  with  those  of  Fischer 
and  Itahlfs  (A.,  1932,  565).  The  solid  phase  consists 
of  at  least  two  pseudo- components,  and  after  sub¬ 
limation  a  less  volatile  residue  remains  and  an  ab¬ 
normally  low  v.p.  is  observed.  Rapid  condensation 
of  vapour  yields  a  sublimate  which,  for  a  time,  ex¬ 
hibits  a  high  v.p.  A  possible  structure  of  the  pseudo¬ 
components  based  on  the  cryst.  structure  of  A1C13  is 
suggested.  C.  R.  H.  , 

Thermal  diffusivity  of  nickel.  C.  Starr  (Physi¬ 
cal  Rev.,  1937,  [ii],  51,  376 — 377). — The  thermal 
diffusivity  of  Ni  (>99*98%,  p  8*79  g.  per  cm.3)  after 
annealing  in  H2  at  870°  is  0*15885  cm,2  per  sec. 
(i0*06%)  at  25°.  The  corresponding  thermal  con¬ 
ductivity  is  0*618  w.  per  cm.  per  degree.  L.  S.  T. 

Dependence  of  the  coefficient  of  thermal 
conductivity  of  gases  and  vapours  on  the  pressure. 
N:  Vargaftik  (Tech.  Phvs.  U.S.S.R.,  1937,  4, 
341 — -360).— Using -  the  hot-wire  method,  measure¬ 
ments  have  been  made  of  the  thermal  conductivity 
of  N2  up  to  90  atm.  and  of  steam  up  to  30  atm.  The 
coeff.  of  thermal  conductivity,  X,  increases  with  in¬ 
crease  of  pressure.  The  val.  of  X  for  steam  increases 
with  temp,  and  the  val.  of  the  const.  K  in  the  ex¬ 
pression  X  ■==  KCr'fi  also  increases  with  temp.  K 
also  decreases  with  increase  in  pressure.  C.  R.  H. 


Heat-conduction  in  a  medium  having  thermal 
properties  depending  on  the  temperature.  M.  R. 
Hopkins  (Proc.  Physical  Soc.,  1938,  50,  703 — 706). — 
Mathematical.  Typical  standard  calculations  are 
modified  to  allow  for  the  variation  with  temp,  of  the 
thermal  properties  of  the  medium.  N.  M.  B. 

Application  of  the  viscosity  formulas  of  E. 
Andrade  and  S.  Chaikin  to  fused  salts.  A.  A. 

Leontieva  (J.  Phys.  Chem.  Russ.,  1938,  11,  310 — 
316). — The  equations  of  Andrade  (cf.  A.,  1934,  356) 
and  Chaikin  (cf.  A.,  1937,  I,  125)  satisfy  many 
viscosity  data  of  borates,  phosphates,  etc. 

J.  J.  B. 

Structure  viscosity  in  softening  vitreous 
selenium.  E.  Jenckkl  (Kolloid-Z.,  1938,  84,  266 — 
268). — Structure  viscosity  is  observed  and  can  be 
expressed  bv  PhilippofTs  equation  (A.,  1935,  692). 

E.  S.  H. 

Effect  of  temperature  on  the  internal  viscosity 
of  non-polar  gases.  A.  W.  Muller  (Wiss.  Verotf. 
Siemens- Werken,  1938, 17,  33 — 37). — It  is  shown  that 
at  the  same  reduced  temp.  (Tr)  the  reduced  internal 
viscosity  (7jr)  for  all  non-polar  gases  is  the  same,  and 
an  expression  connecting  Tr  with  7\r  is  given. 

A.  J.  M. 

Internal  friction  of  metallic  crystals.  T.  A. 
Read  (Physical  Rev.,  1938,  [ii],  54,  389). — The 
observed  longitudinal  decrements  of  single  crystals 
of  Cu,  Pb,  and  Sn  are  <  those  of  the  polycryst.  form, 
indicating  that  the  internal  friction  is  less  in  tho  single 
crystals.  The  effect  of  internal  strain  is  discussed. 

N.  M.  B. 

Transfer  effect  in  liquid  helium  II.  J.  G. 
Daunt  and  K.  Mendelssohn  (Nature,  1938,  142, 
475;  cf.  A.,  1938,  I,  397,  511). — The  rate  of  transfer 
of  liquid  He  II  on  glass  depends  only  on  temp,  and  is 
practically  independent  of  the  difference  in  height 
between  two  levels.  Hence  the  rate  of  transfer  is  a 
characteristic  quantity  depending  only  on  the  ther¬ 
mal  state  of  liquid  He  II.  The  rate  of  transfer  on 
polished  Cu,  but  not  on  drawn  Cu  wire,  is  the  same  as 
that  on  glass.  The  He  film  in  which  transfer  takes 
place  is  approx.  5  X  10"6  cm.  and  appears  nob  to 
change  in  order  of  magnitude  between  2*1°  and  1*5°  K. 
Above  the  X  point  it  is  >10~7  cm.  thick.  The  heat 
transport  can  be  accounted  for  by  actual  flow  of  He 
along  the  surface  in  the  direction  towards  higher 
temp.  L.  S.  T. 

Emanation  methods.  I.  Thermal  behaviour 
of  alkaline-earth  carbonates.  II.  Possibility 
of  determining  diffusion  constants  and  particle 
size  from  emanation  properties.  K.  E.  Zimens 
(Z,  Elektrochem.,  1938,:  44,  590 — 594). — I.  Exam¬ 
ples  are  given  of  the  application  of  emanation  methods 
(cf.  A.,  1937,  I,  403,  605). 

II.  A  preliminary  account  of  the  derivation  of  a 
formula  connecting  emanation  properties  with  diffu¬ 
sion  consts.  and  particle  size.  C.  R.  H. 

Diffusion  of  water  of  crystallisation.  H. 
Kraft  (Z.  Physik,  1938,  110,  303—309). — Diffusion 
of  H20  of  crystallisation  is  measured  by  suspending 
various  crystals  in  an  atm.  of  D20  approx.  =  v.p. 
of  H20  at  the  crystal  surface.  The  crystal  is  trans¬ 
ferred  to  a  vac.,  the  total  H20  and  D20  pumped  into  a 
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discharge  tube,  and  the  intensit}'  difference  between 
the  Ha  and  Da  lines  measured.  The  diffusion  coeff. 
is  very  small  and  approx.  =  coeff.  of  self-diffusion 
of  metals  as  found  by  Hevesy.  From  the  temp, 
coeff.  of  the  diffusion  velocity,  the  activation  energy  is 
6000  g.-cal.  per  mol.  L.  G.  G. 

Isotherms  and  isobars  of  the  nitrogen-carbon 
monoxide  system.  N.  Torocheshnikov  (Tech. 
Phys.  U.S.S.R.,  1937,  4,  365— 369).— Isothermal  and 
isobaric  data  are  tabulated  and  an  equation  is  derived 
from  which  data  for  the  equilibrium  in  the  N2-CO 
system  can  be  calc.  C.  R.  H. 

Viscosity  of  ideal  mixtures.  A.  Batschinski 
(J.  Phys.  Chem.  Russ.,  1938,  11,  597—598).— 
Comments  on  a  paper  by  Lutschinski  (A.,  1937,  T, 
295).  J.  J.  B. 

Physico-chemical  investigation  of  the  system 
P0C13-S02C12.  III.  Density,  viscosity,  and 
b.p.  G.  P.  Lutschinski  and  A.  I.  Lichatscheva 
(J.  Phys.  Chem.  Russ.,  1938,  11,  317—320;  cf.  A., 

1937,  I,  296). — d  and  yj  are  measured  between  15° 
and  35°,  The  b.p.  and  the  composition  of  the  co¬ 
existing  phases  are  measured  at  the  ordinary  pressure. 

"j.  J.  B. 

Viscosity  and  density  of  aqueous  solutions  of 
mercuric  chloride  at  35°.  S.  Prasad,  A.  S. 
Chakravarti,  and  B.  Prasad  (J.  Indian  Chem.  Soc., 

1938,  15,  301— 304).— The  d  of  0  001534—0 -2652m 
solutions  of  HgCl2  at  35°  is  0-9941  -(-  0-228c  (c  in  mol. 
per  L).  Viscosity  of  0-001534 — 0-1m  solutions  is 
7)/t]0  =  1  +  0-125c,  but  at  higher  concn.  increases 
more  rapidly.  The  linear  variation  of  rt  in  dil.  solution 
indicates  its  resemblance  to  a  non-electrolvte,  the 
coeff.  of  *s/c  in  Jones  and  Dole’s  equation  being  zero. 

F.  R.  G. 

Diffusion  in  a  centrifugal  field  of  force.  II. 
W.  J.  Archibald  (Ph}rsical  Rev.,  1938,  [ii],  54, 
371 — 374 ;  cf.  A.,  1938, 1,  352). — The  general  equation 
for  the  settling  of  particles  and  mols.  in  a  liquid 
suspension  or  ideal  solution  is  solved  for  the  case  of  a 
cell  with  radial  sides  and  two  bounding  cylindrical 
ends.  A  set  of  curves  showing  the  concn.  at  all 
points  in  the  cell  for  different  vals.  of  the  time  is 
given.  N.  M.  B. 

Diffusion  in  non-ideal  media. — See  A.,  1938, 
III,  948. 

Apparent  molecular  volumes  and  hydration 
of  acids  and  bases.  A.  I.  Kasmin  (J.  Phys.  Chem. 
Russ.,  1938,  11,  585 — 596). — The  degree  of  hydration 
is  calc,  from  the  vol.  contraction  associated  with 
mixing  H20  with  strong  acids  or  alkalis.  J.  J.  B. 

Fluorescence,  absorption  spectra,  and  elec¬ 
trical  conductivity  of  fluorescein,  rhodamine, 
and  acriflavin  in  aqueous  solution.  I.  C.  Ghosh 
and  S,  B.  Sengupta  (Z.  physikal.  Chem.,  1938,  B, 
41,  117—141). — The  dependence  on  concn.  of  the 
absorption  spectra  of  solutions  of  K  fluorescein  and  of 
the  chlorides  of  rhodamine  B  and  acriflavin,  and  the 
dependence  of  the  fluorescence  of  these  compounds  on 
cell  thickness,  X  of  incident  light;  and  concn.,  have 
been  investigated.  Fluorescence  is  independent  of 
the  concn;  at  large  dilutions,  but  in  more  cone, 
solutions  it  ceases  on  account  of  the  formation  of 


larger  micelles  which  do  not  fluoresce.  This  be¬ 
haviour  corresponds  with  a  fall  in  equiv.  conductivity 
at  high  concns.  f  C.  R.  H. 

Optical  behaviour  of  dissolved  ions  and  its 
significance  in  the  structure  of  electrolytic 
solutions.  VII.  Extinction  of  fluorescence  and 
solvation.  G.  Kortum  (Z.  physikal.  Chem.,  1938, 
B,  40,  431 — 438). — Measurements  have  been  made  on 
the  extinction  of  fluorescence  of  cosin  anions  in  very 
dil.  aq.  solution  by  different  inorg.  and  org.  com¬ 
pounds.  The  results  confirm  those  obtained  from 
optical  measurements  in  electrolytic  solutions  (A., 
1938,  1, 23).  '  W.  R.  A. 

Refractometric  investigation  of  the  system 
sodium  molybdate  and  mannitol  in  aqueous 
solution.  G.  Spacu  and  E.  Popper  (Z.  physikal. 
Chem.,  1938,  B,  41,  112— 116).— The  n  at  22°  of 
solutions  of  Na2Mo04  and  of  mannitol  and  of  various 
mixtures  of  equimol.  solutions  of  the  two  are  recorded. 
The  data  for  the  mixtures  indicate  the  existence  of 
Na2[Mo04(CcH140G)2].  C.  R.  H. 

Titanium-tartaric  acid  complexes.  V.  Cag- 
lioti  (Congr.  int.  Quim.  pura  apl.,  1934,  9,  IV, 
537—547  ;  Chem.  Zentr.,  1936,  ii,  3532).— The  change 
in  [a]  of  aq.  tartaric  acid  with  Ti(OH)4  indicates  a 
complex,  acid  :  Ti  —  3  :  2,  of  which  the  dissociation 
is  >  that  of  the  acid  alone.  The  max.  [a]  varies  with 
TiCl4  (1  :  1,  2  :  1)  and  Ti(S04)2  (5:1)  according  to  the 
concn.,  an  effect  ascribed  to  free  acid ;  e,g.f  [a]  of  the 
Ti(OH)4  complex  is  decreased  47%,  that  of  tartaric 
acid  only  5%,  by  HC1.  A.  H.  C. 

Valency  and  covalency  of  ruthenium  in  the 
blue  chloride  solution.  L.  W.  N.  Godward  and 
W.  Wardlaw  (J.C.S.,  1938,  1422— 1424).— By  the 
interaction  of  the  blue  solution  resulting  from  the 
reduction  of  RuC13  solution  with  certain  amines 
the  following  compounds  have  been  isolated  : 
(C5H6N)2RuC14,  (NMc3H)2HRuC15,  dipyH2RuCl4,  and 
enH2RuCl4.  The  metal  is  bivalent  in  these  com¬ 
pounds,  which  have  zero  magnetic  moment,  as  expected 
theoretically.  0.  J.  W. 

Interaction  of  atoms  in  alloys.  W.  Shockley 
(J.  Chem.  Physics,  1938,  6,  523— 525 ;  cf.  A.,  1938,  I, 
305). — Extension  to  the  interactions  between  atoms 
which  are  not  nearest  neighbours  in  the  lattice  does  not 
bring  Bet  he’s  theory  of  superlattices  (A.,  1935,  1193) 
into  better  agreement  with  experiment,  as  it  predicts, 
contrary  to  experiment,  that  many  properties  of 
binary  alloys  are  symmetrical  between  the  two 
constituents.  The  theory  also  disagrees  with  certain 
fundamental  features  of  the  interactions  of  atoms  in 
alloys.  W.  R.  A. 

Dependence  of  diffusion  velocity  in  metals  on 
the  crystallographic  orientation  (anisotropic 
diffusion).  V.  Bugakov  and  N.  Breshneva 
(Tech.  Phys.  U.S.S.R.,  1935,  2,  435— 443).— Hg 
diffuses  into  single  crystals  of  Ckl  and  Zn  at  rates 
depending  on  the  direction  of  diffusion.  The  rate  is 
highest  for  directions  parallel  and  lowest  for  directions 
perpendicular  to  the  base  plane  of  the  crystal.  With 
rise  in  temp,  the  influence  of  direction  becomes  less 
marked.  Similar  results  have  been  obtained  for  the 
diffusion  of  Cu  into  Zn.  0.  R.  H. 
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Atomic  vibrations  of  a  zinc-copper  alloy. 
M.  L.  Fuller  (Physical  Rev.,  1938,  [ii],  54,  388—389). 
— The  change  in  crystal  lattice  dimensions  accompany¬ 
ing  variation  of  composition  of  the  c  and  7}  phases  in 
Cu-Zn  alloys  is  in  experimental  analogy  with  the 
variation  of  at.  vibrations  with  axial  ratio  as  reported 
by  Howard  (cf.  A.,  1938,  I,  448).  N.  M.  B. 

X-Ray  study  of  silver-zinc  alloys  rich  in  silver 
above  the  ^-transformation  temperature.  E.  A. 

Owen  and  I.  G.  Edmunds  (J.  Inst.  Metals,  1938,  62, 
Advance  copy,  163 — 176), — The  various  phase  boun¬ 
daries  in  alloys  with  50—80%  Ag  have  been  deter¬ 
mined  by  X-ray  examination  of  alloys  annealed  for 
several  days  at  the  appropriate  temp,  and  then 
quenched.  The  a-(a+(2)  boundarv  joins  the  points 
76-8%  Ag,  710°  and  71-2%  Ag,  270°,  the  («+p)-p. 
boundary  the  points  71*2%  Ag,  710°  and  65-9%  Ag, 
270°,  the  g-(£-f  y)  boundary  the  points  61-6%  Ag, 
667°  and  6T4%  Ag,  289°,  and  the  (p+y)^v  boundary 
the  points  53%  Ag,  667°  and  51  -4%  Ag,  289°. 

A.  R.  P. 

Alloys  of  magnesium  with  gallium,  indium, 
and  thallium.  W.  Hattcke  (Naturwiss.,  193S, 
26,  577 — 578). — The  intermediate  phases  occurring  in 
the  Mg-Ga,  Mg-In,  and  Mg-Tl  systems  have  been 
examined  by  X-ray  methods.  In  the  Mg-Ga  system 
there  are  at  least  four  intermediate  phases.  Mg5Ga2 
crystallises  in  the  rhombic  space-centred  system 
(a  13*72,  b  7*0,  c  602  a.;  28  atoms  in  unit  cell). 
Mg2Ga  has  a  hexagonal  structure  (a  7*85,  c  6-94  A. ; 
18  atoms  in  unit  cell).  MgGa  and  a  phase  with 
higher  [Ga]  show  complex  Debye-Scherrer  diagrams. 
Four  intermediate  phases  were  found  in  the  Mg-In 
system.  Mg5In2  and  Mg2In  have  the  same  structures 
as  Mg5Ga2  and  Mg2Ga,  respectively.  Mgln  crystallises 
in  the  tetragonal  space-centred  system  (a  3*24, 
c  4*35  a.  ;  2  atoms  in  unit  cell).  Mgln3  is  cubic.  In 
the  Mg-Tl  system  the  existence  of  the  three  phases 
Mg5TL2,  Mg2TL  and  MgTl  was  confirmed.  Mg5Tl2  and 
Mg2Tl  have  structures  similar  to  those  of  Mg5Ga2  and 
Mg2Ga,  respectively.  A.  J.  M. 

Constitution  of  the  magnesium-rich  alloys  in 
the  systems  aluminium-magnesium,  gallium- 
magnesium,  indium-magnesium,  and  thallium- 
magnesium.  W.  Hume-Rothery  and  G.  V. 
Raynor  (J.  Inst.  Metals,  1938,  63,  Advance  copy, 
203—228). — The  Al-Mg  eutectic  lies  at  437*2°, 
30  at.-%  Al,  the  solubility  of  A1  in  Mg  is  11*5 — 11*6 
at.-%  at  the  eutectic  temp.,  and  the  solidus  is  almost 
linear  down  to  the  eutectic  horizontal.  Mg  and  Ga 
form  a  eutectic  at  422*7°,  19*1  ati-%  Ga  and  3*14  at.-% 
Ga  is  sol.  in  Mg  at  this  temp,  but  <0*2  at.-%  at  20°. 
Mg  dissolves  19-4  at.-%  In  between  the  peritectic  temp. 
(4S3*S°)  and  327° ;  the  solubility  then  decreases  rapidlv 
to  about  14  at.-%  at  200°.  The  solubility  of  Tl  in  Mg 
is  lo*4  at.-%  at  405°  and  decreases  almost  linearly  to 
7*3  at.-%  at  200°;  the  eutectic  is  at  405*3°,  25  at.-% 
Tl.  A.  R.  P. 

Factors  affecting  the  liquidus,  solidus,  and 
solid  solubility  curves  in  some  alloys  of  mag¬ 
nesium.  W.  Hume-Rothery  and  G.  V.  Raynor 
(J.  Inst.  Metals,  1938,  63,  Advance  copy.  229 — 245).— 
Theoretical.  The  general  principles  underlying  the 
solubility  relations  in  alloys  of  Al,  Ga*  Inland  Tl  with 


Mg  are  discussed  and  the  differences  between  Mg  and 
Zn  and  Cd  as  solute  metals  are  shown  to  be  satisfac¬ 
torily  accounted  for  by  modern  electronic  theories. 
The  high  solubilities  of  In  and  Tl,  the  low  solubility  of 
Ga,  and  the  strong  temp. -dependence  of  the  solubility 
of  A1  in  Mg  are  readily  explained  by  the  size-factor 
theory.  A.  R.  P. 

Physico-chemical  properties  of  cadmium-tiu 
alloys.  V.  P.  Schtschokxn,  A.  S.  Andreev,  and 
F.  F.  Bukin  (Ann.  Sect.  Anal.  Physico-Chim.,  1938, 
11,  65 — 99). — Hardness  and  conductivity  data  are 
recorded  for  the  alloys  at  20 — 190°.  The  solid  solu¬ 
tions  are  of  monat.  Cd  in  Sn.  R.  T. 

System  aluminium-magnesium.  F.  Laves 
and  K.  Moeller  (Z.  Metallic.,  1938,  30,  232 — 235). — 
X-Ray  examination  shows  that  there  are  four  inter¬ 
mediate  phases  :  S',  8,  y,  and  (2.  The  S-phases  (49 — 
57%  Mg)  has  an  a-Mn  structure,  the  S'-phase  (46% 
Mg)  a  distorted  a-Mn  structure,  and  decomposes  below 
300°  into  (2  +  y.  The  (3-  and  y-phases  have  complex 
structures  giving  numerous  lines  in  the  X-ray  dia¬ 
grams;  the  structure  of  (2  resembles  that  of  Cu4Cd3. 
On  heating  above  390°  y  decomposes  into  (2+S\ 

A.  R.  P. 

Ageing  of  Al-MgZn2  alloys.  P.  L.  Saldatj 
and  M.  I.  Zamotorin  (Ann-.  Sect.  Anal.  Physico-Chim., 
1938,  11,  27 — 36). — Ageing  is  most  marked  in  alloys 
containing  6 — 14%  of  MgZn2,  and  proceeds  almost  to 
completion  in  120  hr.  at  15°  or  in  20  hr.  at  100°. 

R.  T. 

Constitution  of  lead-rich  alloys  of  lead  and 
cadmium.  E.  C.  Rollason  and  V.  B.  Hysel 
(J.  Inst.  Metals,  1938,  63,  Advance  copy,  187 — 196). — 
The  system  up  to  20%  Cd  was  examined  by  thermal, 
micrographic,  and  resistivity  methods.  The  eutectic 
is  placed  at  17*5%  Cd,  248°;  the  solubility  of  Cd 
in  Pb  is  3*3%  at  this  temp.,  0*8%  at  150°,  and  0*3% 
at  20°.  Thermodynamic  analysis  of  the  Pb  end  of  the 
system  indicates  that  both  the  liquid  and  solid 
solutions  consist  of  monat.  mols.  of  Cd  in  monat. 
mols.  of  Pb ;  the  molal  heat  of  fusion  of  Pb  is  calc,  as 
5*80  g. -cal.  per  g.  A.  R.  P. 

Atomic  increase  in  the  resistance  of  dilute 
lead  alloys  between  273°  and  14°  K.  A.  Eucken 
and  H.  SchDrenberg  (Ann.  Physik,  1938,  [v],  33, 
1 — 20). — Measurements  have  been  made  of  the  increase 
in  the  resistance  of  Pb  by  the  presence  of  Mg,  Ag,  Cd, 
In,  Sn,  Sb,  Hg,  Tl,  and  Bi  in  solid  solution.  The  at. 
increase  $  (=  increase  due  to  addition  of  1  at.-%)  is 
the  greater  the  greater  is  the  separation  in  the  periodic 
system  between  the  dissolved  metal  and  Pb  ;  (cf . 
Norbury,  Trans.  Faraday  Soc.,  1921,  16,  570).  £  is 
approx"  oc  log  DxfD*h,  where  Dx  is  the  diffusion  coeff. 
of  the  metal  in  Pb  and  Z)rb  is  the  self -diffusion  coeff.  of 
Pb.  At  low  temp,  deviations  from  Mathiessen’s  rule 
were  observed  which  increased  with  increasing 
Upper  limits  for  the  solubilities  of  Cd,  Sb,  and  Mg  in 
Pb  at  room  temp.,  0*65,  0*13,  and  0*5  at.-%,  respec¬ 
tively.  were  observed.  O.  D.  S. 

•  T  .  ‘  : 

Manganese-copper  alloys.  N.  I.  Korenev 
(Ann.  Sect.  Anal.  Physico-Chim.,  1938, 11,  47 — 63). — * 
Workable  alloys  containing  48 — 75%  Mn  are  obtained 
by  reheating  at  750—800°,  or  containing  75 — 95%  Mn 
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at  800 — 1100°.  At  800°  the  limit  of  solubility  is 
49*27%  Mn.  The  mechanical  properties  of  the  alloys 
are  adversely  affected  by  presence  of  Al,  Fe,  or  Si.  An 
abrupt  change  in  conductivity  is  found  as  the  Mn 
content  exceeds  50%.  R.  T. 

Anomalous  change  in  the  electric  resistance  of 
iron-silicon  alloys  with  a  longitudinal  magnetic 
field  at  various  temperatures.  Y.  Shirakawa 
(Nature,  1938, 142,  395). — Data  for  Fe-Si  alloys  (1*66 
and  943%  Si)  from  —195°  to  820°  are  tabulated.  Re¬ 
sistance  decreases  with  the  longitudinal  magnetic  field 
at  temp,  other  than  those  in  the  neighbourhood  of  the 
Curie  point.  L.  S.  T. 

X-Ray  investigation  of  heat-treated  magnetic 
iron-nickel-aluminium  alloys.  L.  Yeuestsch- 
jagin  and  G.  Kurdjumov  (Tech.  Phys.  U.S.S.R.,  1935, 
2,  431 — 434). — The  alloys  have  a  regular  at.  arrange¬ 
ment  in  a  cubic  body-centred  lattice.  Reactions  in 
solid  solution,  which  take  place  before  the  separation 
of  the  y-phase,  govern  coercivity  changes.  C.  R.  H. 

Nickel-aluminium  compound.  A  hardener 
for  steel.  F.  B.  Foley  (Metal  Progr.,  1936,  29, 
53 — 56). — A  Ni-Al  compound  (composition  not  given) 
is  sol.  in  austenite  but  not  in  a-Fe.  After  a  trans¬ 
formation  has  occurred  in  a-Fe  the  Ni-Al  compound 
is  pptd.  Max.  pptn.-hardness  Ls  obtained  at  565°. 

C h.  Abs.  (e) 

.  y  to  a  transformation  in  iron  alloyed  with 
palladium.  R.  Hultgren  and '  C.  A.  Zapefe 
(Nature,  1938,  142,  395 — 396). — X-Ray  examination 
of  the  Fe-Pd  system  reveals  an  intermediate  stage  in 
the  decomp,  of  the  y-form  which  resembles  martensite 
in  several  respects.  Under  quenching  conditions,  the 
decomp,  of  the  y-phasc  occurs  in  at  least  two  steps,  (i) 
the  atoms  rearrange  themselves  into  a  body-centred 
form,  and  (ii)  Pd  is  pptd.  out  in  a  face-centred  Pd-rich 
phase.  L.  S.  T. 

Micro -structure  and  hardness  of  iridium- 
bismuth  alloys.  Certain  processes  taking  place 
during  melting.  P.  S.  Belonogov  (Ann.  Sect. 
Anal.  Physico-Chim.,  1938, 11,  37— 46).— Ir-Bi  alloys 
are  formed  by  heating  the  metals  for  4 — 6  hr.  at 
1450°.  The  compounds  IrBi,  m.p.  1420°,  and  Ir2Bi, 
m.p.  1440°,  and  their  solid  solutions  with  Ir,  are 
described.  Alloys  containing  >  5%  Ir  are  highly 
resistant  to  the  action  of  strong  acids  (HNChj,  HC1, 
aqua  regia)  at  high  temp.  R.  T. 

Stability  of  silica  hydrates  of  definite  com¬ 
position.  R.  Spychalski  (Z,  anorg.  Chem.,  1938, 
239,  317— 320).— The  hydrates  of  Si02  (A.,  1930,  720) 
have  been  isolated  bv  controlled  isothermal  dehvdra- 
tion,  and  are  quite  stable.  Their  solubilities  in  H20 
at  18 — 22°  range  from  approx.  3  X  10-1  mols.  per  1. 
for  Si0o,2*5H20  to  approx.  2  x  KH5  mols.  per  1.  for 
SiO2,0*5H2O.  F.  J.  G. 

Solubility  of  quartz  or  flint  after  the  action  of 
water  or  soda  solutions  under  pressure.  J.  A. 
Hedvall  and  O.  Weiler  (Z.  anorg.  Chem.,  1938, 
293,  295 — 300).- — The  %  of  “  sol.  Si02  17  formed  when 
finely-divided  quartz  or  flint  is  heated  in  an  autoclave 
with  aq.  Na2C03  increases  with  temp.,  [Na2C03],  and 
with  the  degree  of  subdivision.  The  attack  bv  H>0 


is  very  slight  but  is  appreciable  after  several  hr.  with 
very  finely-divided  material  at  188°.  F.  J.  G. 

Solubility  properties  of  series  of  salts  with 
common  anion.  W.  D.  Treadwell  and  A.  Am- 
mann  (Helv.  Chim.  Acta,  1938,  21,  1249—1265). — - 
Solubility  relations  in  various  groups  of  salts  are 
compared  and  discussed  with  reference  to  the  ionic 
radii,  lattice  energies,  and  the  normal  potential  of  the 
cations.  J.  W.  S. 

Solubility  of  hone  salt. — See  A.,  1938,  III,  920. 

Quantitative  investigations  of  amino-acids 
and  peptides.  IV.  Solubilities  of  the  amino- 
acids  in  water-ethyl  alcohol  mixtures.  M.  S. 
Dunn  and  F.  J.  Ross  (J.  Biol.  Chem.,  1938,  309—332 ; 
cf.  A.,  1934,  139). — The  solubilities  of  cM-alanine,  dl- 
aspartic  acid,  d-glutamic  acid  (I),  glycine,  <LL leucine, 
<ZZ-norleucine,  dl- serine,  and  dl- valine  (II)  in  25%, 
50%,  75%,  and  95%  aq.  EtOH  have  been  determined 
at  0°,  25°,  45°,  and  65°.  The  solubilities  in  pure 
EtOH  have  also  been  measured  for  (I)  at  25 2  and  40° 
and  for  (II)  at  0°.  The  results  are  correlated  with 
previous  data  and  abnormal  variations  of  solubility 
with  temp,  and  [EtOH]  are  discussed  with  reference 
to  the  probable  activitv  coeff.  of  the  solutes. 

J.  W.  S. 

Thin  layers  of  tin  and  other  metals.  V. 
Corrosion  of  tin  by  dilute  organic  acids.  J.  A. 

N.  B.  K.  van  Heyningen  and  D.  A.  Was  (Proc.  K. 
Akad.  Wetensch.  Amsterdam,  1938,  41,  717 — 724; 
cf.  B.,  1938,  393). — -Corrosion  of  Sn  by  aq.  citric  acid 
(5  X  10~5  to  0*1m),  lactic  acid  (5  X  1CH  to  0*1m), 
EtC02H  (0*1m),  and  BzOH  (0*1m)  has  been  studied 
by  the  optical  method.  The  corrosion  velocity 
decreases  with  time  until  a  stationarv  state  is  reached. 
It  is  concluded  that  intermediate  products  are  formed 
on  the  metal  surface,  and  that  these  dissolve  into  the 
liquid  with  formation  of  complex  ions.  J.  W.  S. 

Adsorption  of  gases  from  the  lowest  to  the 
highest  pressures.  A.  von  Antropofe  and  L. 
Schaeben  (Z.  Elektrochem.,  1938,  44,  586 — 587). — 
The  equation  for  relative  adsorption  previously 
derived  (cf.  A.,  1936,  1063)  is  presented  in  a  more 
convenient  form.  C.  R.  H. 

Theoretical  and  practical  investigation  of  the 
adsorption  velocity  of  gases  on  porous  sub¬ 
stances.  E.  Wicke  (Z.  Elektrochem.,  1938,  44, 
587 — 590). — An  equation  for  the  adsorption  and 
desorption  velocity  is  derived  and  successfully  applied 
to  data  for  the  adsorption  of  C02  on  and  its  desorption 
from  medicinal  charcoal  and  Si02  gel.  The  theory 
assumes  that  the  adsorbent  consists  of  spheroidal 
aggregates,  and  it  Ls  emphasised  that  since  Si02  gel 
has  a  different  structure  from  C,  the  formula  in  this 
case  can  only  be  approx.  G\  R.  H. 

Relative  effect  of  inhihitants  on  adsorption  and 
on  catalytic  activity.  I.  E.  B.  Maxted  and 
C.  H,  Moon  (J.C.S.,  1938,  1228— 1233).— Measure¬ 
ments  of  the  effect  of  poisoning  by  H^  on  the  adsorp¬ 
tion  of  H2  by  Pt  at  18°  show  a  general  parallel  with 
the  effect  of  increasing  amounts  of  H2S  on  the  catalytic 
activity  of  the  Pt  for  the  hydrogenation  of  crotonic 
acid  at  40°.  A  better  correlation  results  if  the  fall  in 
the  velocity  of  adsorption  due  to  the  action  of  H2S, 
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rather  than  the  total  adsorption,  is  compared.  At  a 
H2  pressure  of  0-06  mm.  the  rate  of  adsorption  is  not 
greatly  changed  by  the  poison,  although  the  latter 
may  have  reduced  the  catalytic  activity  to  20%  of  its 
initial  val.  The  velocity  of  adsorption  is  controlled 
in  this  case  by  the  H2  pressure.  -  H.  J.  E. 

Adsorption  of  deuterium  on  some  promoted 
molybdenum  oxides.  .  J.  H.  Hudson  and  G.  Og¬ 
den  (Nature,  1938,  142,  476 — 477). — Pronounced 
van  der  Waals  adsorption  occurs  at  77°  K.  on  surfaces 
of  Zn-,  Ni-,  and  Co-Mo  oxides,  D2  being  adsorbed 
more  than  H2.  The  low-temp,  heats  of  adsorption 
for  D2  are  ^600  g.-cal.  <  those  for  H2  in  each  case. 
At  218°  (region  of  activated  adsorption)  the  rate  of 
adsorption  of  D2  is  <  that  of  H2  for  all  three 
adsorbents.  With  the  Zn-  and  Co-Mo  oxides,  the 
adsorption  of  D2  is  <  that  of  H2  at  <300°,  and  > 
that  of  H2  at  >300°.  With  the  Ni-Mo  oxide,  the 
activated  adsorption  of  D2  never  exceeded  that  of 
H2.  On  Zn-,  Co-,  and  Ni-Mo  oxides,  the  high -temp, 
heats  of  adsorption  for  H2  are  21,400,  31,400,  and 
21,600  g.-cal.,  respectively,  and  for  I)2, 30,100,  34,200, 
and  31,125  g.-cal.,  respectively.  Differences  in  activ¬ 
ation  energy  also  occur.  L.  S.  T. 

Gas  absorption  of  thin  metallic  layers  ;  ex¬ 
planation  of  the  anomaly  of  the  optical  con¬ 
stants.  M.  Kindinger  and  K.  Koller  (Z.  Physik, 
1938,  110,  237 — 250). — Calculations  based  on  the 
dispersion  equation  are  in  agreement  with  the 
observed  relation  between  optical  consts.  and  thick¬ 
ness  and  age  of  the  layer.  Large  quantities  of  gas 
are  absorbed  which  increase  the  no.  of  free  electrons 
in  the  metal.  The  influence  of  gas  absorption  is 
greatest  at  long  XX  and  moderate  layer  thicknesses 
(5 — 30  mu.)  and  least  in  the  ultra-violet  and  for  very 
thick  or  very  thin  films  of  metal.  Measurement  of 
the  air  equiv.  of  Au  layers  for  a -rays  leads  to  the  no. 
of  absorbed  gas  atoms  and  measurements  on  the 
transparency  for  light  (X  =  436  mg.)  are  in  agreement 
with  theoretical  vals.  calc,  from  optical  consts.  of 
massive  Au.  L.  G.  G. 

Orientation  of  molecules  in  the  surface  layer 
of  an  adsorbent  and  gas  adsorption.  II.  B.  A. 
Talmud  and  D.  L.  Talmud  (J.  Phys.  Chem.  Russ., 
1938,  11,  345 — 351). — Palmitic  acid  (I)  prepared  by 
coagulation  of  its  emulsions  adsorbs  ~0*6  mol.  of 
NH3  per  mol. ;  when  prepared  by  a  continuous 
skimming  off  of  its  unimol.  films  or  by  pptn.  of  a  2% 
solution  of  NH4  palmitate  by  0*1n-HC1,  it  takes  up 
l — 1*3  mol.  of  NH3.  Accumulated  monolayers  of  a 
mixture  of  33%  of  (I)  and  67%  of  paraffin  wax  take 
up  20  mols.  of  XH3.  Almost  the  whole  amount 
adsorbed  is  given  off  on  evacuating.  After  desorption 
the  adsorptive  capacity  is  strongly  lowered.  NMe3  is 
adsorbed  like  NH3.  J.  J.  B. 

Adsorption  of  oxygen  at  the  surface  of  molten 
silver.  A  Gerassimoff  (Z.  Elektrochem.,  1938, 
44,  709 — 716). — 0  is  adsorbed  in  at.  form  and  the 
heat  of  adsorption,  5*2  kg. -cal.,  agrees  fairly  well  with 
the  heat  of  formation  of  Ag20.  0.  R.  H. 

Sorption  of  oxygen  by  several  metal  chrom¬ 
ites.  J.  C.  W.  Frazer  and  L.  Heard  (J.  Physical 
Chem.,  1938,  42,  855—862;  cf.  A.,  1936,  283).— The 


temp,  at  which  CuCr204,  ZnCr204,  CoCr204,  NiCr204, 
and  BeCr204  catalysts  begin  to  cause  conversion  of 
CO  into  C02,  and  the  temp,  at  which  this  conversion 
is  complete,  have  been  determined.  The  sorption  of 
02  by  the  catalysts  has  been  studied  as  a  function  of 
time  and  temp,  over  these  temp,  ranges,  and  the  heats 
of  activation  of  the  processes  are  calc.  With  BeCr204 
consistent  results  were  not  obtained,  as  alternate 
oxidation  and  reduction  tended  to  increase  the 
sorption ;  the  same  treatment  lowered  the  temp,  at 
which  oxidation  of  CO  began,  but  raised  the  temp,  at 
which  complete  conversion  occurred.  J.  W.  S. 

Physical  and  chemical  phenomena  during  the 
contact  of  gases  with  noble-metal  surfaces  and 
especially  with  thin  layers.  M.  Auwarter  and 
K.  Ruthardt  (Z.  Elektrochem.,  1938,  44,  579— 
585). — Variations  with  temp,  in  the  electrical 
conductivity,  k,  of  thin  layers  of  Pt,  Pd,  Rh,  and  Ir, 
on  which  gas  is  adsorbed,  have  been  investigated. 
k  decreases  slightly  with  rise  in  temp,  until  a  temp, 
is  attained  characteristic  of  each  gas,  when  k  suddenly 
and  rapidly  decreases.  This  change  is  attributed 
to  the  formation,  on  the  metal  surface,  of  a  compound 
of  metal  and  gas  which,  by  preventing  further  inter¬ 
action,  is  of  the  nature  of  a  passive  layer, 

,  C.  R.  H. 

Carbonising  conditions  and  carbon  reactivity. 
See  B.,  1938,  1117. 

Formation  and  properties  of  activated  carbon. 
—Sec  B.,  1938,  1117. 

Lubricating  effect  of  adsorption  layers.  II. 
N.  I.  Kolesnikova  (J.  Phys.  Chem.  Russ.,  1938,  11, 
321 — 324;  cf.  A.,  1935,  697). — The  static  friction 
between  metal  spheres  and  plates  was  measured. 
The  surfaces  were  lubricated  by  a  hydrocarbon  oil  with 
additions  of  stearic  acid  (I).  For  the  couple  steel- 
A1  the  friction  does  not  depend  on  the  concn.  of  the 
(I).  For  other  metals  it  shows  a  min.  at  approx. 
0*1 — 0*2%  of  (I).  The  dynamic  friction  at  high 
velocities  is  not  affected  by  addition  of  fatty  acids. 

J.  J .  B. 

Detection  of  adsorption  of  colloidal  graphite 
in  oil  sols  by  metal  surfaces.  F.  Pavelka  and 
A.  Wischin  (Kolloid-Z.,  1938,  84,  334—339).— 
Surface  tension  tests  show  that  the  adsorption  of 
graphite  by  an  Fe  surface  is  much  less  in  oil  sols 
than  in  hydrosols  and  occurs  relatively  slowly. 
Adsorption  is  increased  greatly  by  diluting  the  oil  with 
petroleum  (1  :  1).  The  controlling  factors  are  probably 
the  high  viscosity  of  the  oil  and  the  high  degree  of 
solvation  of  the  graphite  particles.  E,  S.  H. 

Ion  concentration  and  ion  exchange  at  the 
boundary  protoplasm-solution. — See  A.,  193S, 
Ill,  948. 

Optical  sensitisation  of  silver  salts.  III. 
Adsorption  of  pigments  by  silver  bromide. 
A.  I.  Rabinovitsch  and  S.  V.  Natanson  (J.  Phys. 
Chem.  Russ.,  1938,  11,  434 — 450;  cf.  A.,  1936, 
1215). — The  adsorption  by  AgBr  of  Bismarck-brown, 
methylene-blue,  malachite-green,  and  phenosaf ranine, 
which  desensitise  AgBr,  is  normal,  whilst  the  adsorption 
isotherms  of  the  sensitisers  pyronine  G,  phloxine,  eosin, 
and  erythrosin  show  a  plateau  at  medium  concns. 
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Diffusion  measurements  show  that  the  dyes  used  are 
molecularly  dissolved,  so  that  the  abnormal  adsorption 
cannot  be  due  to  micelles.  The  adsorption  equilibrium 
is  reached  within  a  few  min.  The  amount  adsorbed 
is  independent  of  temp,  between  0°  and  40°. 

’  J.  J.  B. 

Influence  of  adsorbed  layers  on  the  rate  of 
evaporation  of  water.  N.  I.  Glasov  (J.  Phys. 
Chem.  Russ.,  1938,  11,  484 — 491). — Evaporation  of 
H20  from  flat  dishes  in  an  air  current  is  reduced  by 
surface  films  as  follows  :  C^H^OH  >  C8H17*OH  > 
C15H^1,C02H  and .  C25H51’C02H  >  saponin.  Only 
liquid  films  are  effective.  They  reduce  the  convection 
under  the  surface.  J.  J.  B. 

Monolayers  of  isomeric  unsaturated  com¬ 
pounds.  J.  Marsden  and  E.  K.  Rideal  (J.C.S., 
1 938,  1 1 63—1 171) . — Measurements  of  the  force-area 
characteristics  made  in  a  Langmuir  trough  with 
monolayers  of  oleyl  alcohol,  and  oleic,  petroselic, 
and  erucic  acids,  and  their  respective  iraws-isomerides, 
are  recorded.  The  lra7i$-structures  can  form  close- 
packed  films  by  interlocking,  this  being  impossible 
with  the  bent  cis- forms.  In  mixed  films  the  trans - 
unsaturated  chains  can  pack  with  saturated  chains, 
but  the  cis-forms  cause  expansion.  In  support  of 
these  observations,  the  oxidation  rate  of  films  of  the 
Jrcms-isomerides  by  0  005%  KMn04  -f  0  01x-H2S04 
is  shown  to  be  very  susceptible  to  compression.  The 
czs-(OH)2-acid  is  formed  almost  exclusively  on 
oxidation  at  interfaces.  The  £ra;is-(  OH  )2 -acids  form 
solid  films,  an  effect  which  suggests  that  there  is  H 
bonding  between  adjacent  mols.  H.  J.  E.  . 

Protein  monolayers.  Films  of  oxidised  cyto- 
chrome-C. — See  A,,  1938,  III,  949. 

Linear  phenomena.  IV.  Linear  adsorption 
by  two-dimensional  colloids.  P.  F.  Pochil, 
T.  I.  Zilberman,  and  D.  L.  Talmud  (J.  Phys.  Chem. 
Russ.,  1938,  11,  519 — 525). — The  spreading  pressure 
of  a  dil.  two-dimensional  solution  of  myristic  acid  on 
aq.  BaCl2  gradually  decreases  owing  to  formation  of 
two-dimensional  colloid  particles  of  Ba  myristate. 
The  pressure  of  a  mixture  of  this  colloid  with  a  gaseous 
film  of  ([CH2]7'C02Me)2  is  <  the  sum  of  the  single 
pressures,  indicating  adsorption  of  the  ester  by  the 
colloid.  An  average  particle  of  the  colloid  contains 
1000  mols.  J.  J.  B. 

Constitution  of  higher  polymerides  and  struc¬ 
ture  of  thin  films.  G.  Natta  (Congr,  int.  Quim. 
pura  apl.,  1934,  9,  IV,  208 — 214 ;  Chem.  Zentr., 
1936,  ii,  3283). — Electron  diffraction  methods  reveal 
uni-  or  bi-mol.  films  of  fatty  material  on  polyvinyl 
acetate  preps,  (cf.  A.,  1935,  687).  A.  H.  C. 

Labile  ?  organic  molecules  and  interfacial 
phenomena.  G.  Semerano  (Z.  Elektrochem.,  1938, 
44,  598— 602).— A  survey  of  recent  work  on  the  re¬ 
activity  of  the  unstable  acids  CH*COsH,  CH^‘C02H, 
etc.,  which  are  formed  at  Hg-H20  and  C-H26  inter¬ 
faces  by  the  depolymerisation  of  certain  acids,  e.g., 
iumaric,  maleic,  succinic.  C.  R.  H. 

Spreading  of  electrolyte  solutions  on  filter- 
paper.  II.  K.  Prosad  and  B.  N.  Ghosh  (Kolloid- 
Z.,  1938,  84,  275—283;  cf.  A.,  1937,  I,  301). — Teste 
on  the  spreading  of  aq.  H2S04,  HC1,  and  HsP04  on 


filter-paper  coloured  with  Me-orangc  show  that  two 
diffusion  rings  (corresponding  with  H20  and  acid, 
respectively)  are  formed  with  dil.  solutions,  but  only 
one  ring  with  cone,  solutions.  The  amount  of  acid 
adsorbed  by  filter-paper  in  the  inner  ring  has  been 
determined;  with  HC1  and  H3P04  the  amount 
increases  with  increasing  concn.,  but  with  H2S04  the 
adsorption  is  independent  of  concn.  The  velocities  of 
spreading  of  the  above  acids  and  of  aq.  NaCl  and 
Na2S04  have  been  measured  and  are  discussed 
particularly  in  relation  to  adsorption.  E.  S.  H. 

Structure  of  surface  films  of  oxides.  I. 
Inactivation  of  pyrophoric  iron  aerosols  by 
surface  films  of  oxides.  A.  Winkel  and  R. 
Haul  (Z.  Elektrochem.,  1938,  44,  611 — -619).— V-Ray 
and  electron  diffraction  analysis  show  that  inactivation 
is  brought  about  by  a  film  of  Fe304  approx.  10  A. 
thick.  The  data  are  discussed  with  reference  to  other 
methods  of  inactivation.  C.  R.  H. 

Constant  characterising  volatile  materials  in 
very  dilute  solution.  S.  Wehrli  (Helv.  Chim. 
Acta,  1938,  21,  1384 — 1391). — When  aq.  solutions  of 
alcohols  (>0-3%)  are  distilled  in  an  inverted  flask 
with  the  vapour  outlet  pointing  vertically  downwards 
the  alcohol  content  of  the  distillate  at  anv  instant  is 
given  by  — dx  —  d v,kxj(Q  —  v ),  where  Q  is  the  total 
amount  of  initial  material,  v  the  amount  already 
distilled,  x  the  amount  of  alcohol  in  the  residual 
liquid,  and  h  is  a  const.  The  val.  of  k  increases 
regularly  with  increasing  no.  of  C  atoms  in  the  alcohol 
mol.  J.  W.  S. 

Historical  root  of  colloid  science.  Wo.  Ost- 
wald  (Kolloid-Z.,  1938,  84,  258 — 265).— A  lecture. 

E.  S  H. 

Smokeless  zone  around  heated  platinum 
ribbon.  S.  Miyake  (Rep.  Aeronaut.  Inst.  Tokyo 
Univ.,  1935,  No.  123,  85— 106).— The  breadth  (B)  of 
the  smokeless  zone  around  an  electrically  heated 
vertical  Pt  ribbon  is  given  by  B  ~  COajp,  'where  6 
is  the  temp,  difference  between  the  wire  and  the 
ambient  air,  p  is  the  gas  pressure,  and  C  and  a  are 
consts.  For  stable  smokes  (e.g.,  Ti02,  P205)  the  val. 
of  B  is  approx,  independent  of  the  smoke.  Larger 
vals.  were  obtained  for  H2S04  and  NaCl  smokes, 
due  to  evaporation  of  the  particles.  The  val.  of  B  is 
unaffected  by  radiation  from  the  hot  body,  or  by 
electric  or  magnetic  fields.  The  smokeless  zone  arises 
from  air  convection  and  the  Magnus  effect.  4  ‘ 

Ch.  Abs.  (e) 

Determination  of  average  particle  size  of 
a  colloidal  solution  of  a  metal  by  measuring  the 
absorption  of  light  for  two  mondchromatic  wave¬ 
lengths.  M.  F.  Kazanski  (J.  Phys.  Chem.  Russ., 
1938/11,  546 — 554). — The  particle  size  calc,  accord¬ 
ing  to  Mie’s  theory  from  measurements  made  with  a 
Ag  sol  agrees  with  that  found  by  direct  counting. 

.  *.  J.  JV  B.  . 

Light-scattering  in  solutions  of  large  mole¬ 
cules.  W.  Lotmar  (Helv.  Chim.  Acta,  1938,  21, 
953 — 984;  cf.  A.,  1938,  I,  397)— An  improved  form 
of  apparatus  for  determination  of  the  degree  of 
depolarisation  of  scattered  light  is  described. 
Measurements  are* recorded  for  a  no.  of  colloidal 
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solutions  and  are  compared  with  corresponding  data 
for  solutions  of  smaller  mols.  J.  W.  S. 

Theory  of  ultra- filtration  of  colloidal  solutions. 
M.  Temktn  (J.  Phys.  Chem.  Russ.,  1938,  11,  296 — 
299). — A  Donnan  equilibrium  between  sol  and 
ultra-filtrate  is  assumed  (cf.  A.,  1936,  1461),  and  the 
concn.  of  both  calc,  for  different  stages  of  the  ultra- 
filtration.  J:  J.  B. 

Colour  and  nature  of  solutions  of  sodium  in 
liquid  ammonia.  F.  Kruger  (Ann.  Physik,  1938, 
[v],  33,  265 — 284). — Vais,  of  the  absorption  coeff. 
of  solutions  of  Na  in  liquid  NH3  calc,  by  the  theory  of 
Me  for  colloidal  solutions  are  in  approx,  agreement 
with  those  measured  by  Gibson  and  Argo  (A.,  1918, 
ii,  417).  Ultramicroscopic  and  filtration  experiments 
support  the  conclusion  that  the  solutions  are  colloidal. 
The  lifetime  of  the  solutions  can  be  increased  by  the 
addition  of  protective  colloids.  0.  D.  S. 

Ferromagnetic  colloid  for  studying  magnetic 
structures.  W.  C.  Elmore  (Physical  Rev.,  1938, 
[ii],  54,  309 — 310). — The  prep,  and  advantages  of  a 
colloidal  magnetite  are  described.  N.  M.  B. 

Peptisation  of  aluminium  hydroxide  by  am¬ 
monia  in  presence  of  boric  acid.  F.  Pavelka 
(Kolloid-Z.,  1938,  84,  303 — 311). — H3BO3  is  adsorbed 
by  the  ppt.  in  accordance  with  the  Freundlich  equation. 
Peptisation,  which  under  certain  conditions  is  rever¬ 
sible,  occurs  at  a  definite  temp,  which  depends  on 
the  H3BO3  :  A1(0H)3  ratio ;  this  effect  is  reduced  by 
mannitol,  but  not  by  MeOH,  (GH2*OH)2,  or  glycerol. 
The  ppt.  is  considered  to  have  a  foam  structure. 

E.  S.  H. 

Structure  of  iron  hydroxide  sols.  V.  A. 

Kargin  and  V.  V.  Kiseleva  (J.  Phys.  Chem.  Russ., 
1938,  11,  461 — 466). — Absorption  spectra  of  Fe(OH)3 
sols  are  almost  unaffected  by  addition  of  K4Fe(CN)6 
or  KCNS ;  consequently  the  sols  do  not  contain  Fe‘*\ 
It  is  concluded  that  they  are  stabilised  by  HC1. 

J.  J.  B. 

Exchange  adsorption  of  ions  by  colloidal  iron 
oxide.  V.  A.  Kargin  and  G.V.  Klimovitzkaja 
(J.  Phys.  Chem.  Russ.,  1938,  11,  467 — 472). — The 
amounts  of  S04"  adsorbed  and  of  Cl'  liberated 
during  the  coagulation  of  Fe(OH)3  sol  by  Na2S04 
and  by  H2S04-Na2S04  and  Na2S04-Na0H  mixtures 
were  measured.  J.  J.  B. 

Irregular  series  in  mercuric  sulphide  sols. 
I.  Winssinger’s  mercuric  sulphide  sol.  N. 
Sata  and  Y.  Niwase  (Kolloid-Z.,  1938,  84,  314- — 
319). — The  degree  of  peptisation  of  HgS  ppts.  by 
H2S  depends  on  the  purity  of  HgS  and  on  the  relative 
amounts  of  solid  phase  and  H2S.  :  Irregular  series  is 
exhibited  in  coagulation  by  AgN03  when  the  sol 
contains  CT.  E.  S.  H. 

High-frequency  conductivity  of  colloidal  elec¬ 
trolytes,  IV.  Change  from  molecular  disperse 
to  colloid  state  in  soap-like  sols.  G.  Schmid 
and  E.  G.  Larsen  (Z.  Elektrochem.,  1938,  44,  651 — 
658;  cf.  A.,  1938,  I,  78). — The  chemical  and  electro¬ 
static  theories  of  McBain  and  Lottermoser  and  of 
Hartley  and  Pauli,  respectively,  are  discussed. 
High-frequency  conductivity,  data  for  solutions  of 
Na  dodecyl  sulphate,  cetylpyridinium  ohloride,  Na 


oleate,  and  Ca  and  K  arabate  support  the  electro¬ 
static  and  contradict  the  chemical  theory. 

C.  R.  H. 

Comparative  electrochemical  investigations 
on  highly  purified  lyophilic  sols.  VI.  Electro¬ 
chemistry  of  algic  acid  sol.  W.  Pauli  and  L, 
Sternbach  (Kolloid-Z.,  1938,  84,  291 — 303;  cf. 
A.,  1937,  I,  410). — Electrochemical  and  viscosimetric 
measurements  have  been  carried  out  on  the  acid  and 
neutralised  sols,  purified  by  electrodialysis  and  electro- 
decantation.  Evidence  of  the  existence  of  a  hydrated 
form,  containing  chains  of  CeH10O7,  is  reported; 
the  acid  equiv.,  determined  conductometrically,  is  194. 
The  influence  of  dilution  on  dissociation  of  the  acid 
has  been  investigated.  The  neutralised  sols  have 
higher  v;  than  the  acid  sols.  E.  S.  H. 

Influence  of  electrolytes  on  the  viscosity  of 
cellulose  nitrate.  S.  A.  Glikman  (J.  Phys.  Chem. 
Russ.,  1938,  11,  512 — 51S). — A  revie  wr.  J.  J.  B. 

Complex  systems  of  biocolloids.  I.  Survey 
and  classification  according  to  colloid-chemical 
and  electrochemical  points  of  view.  II.  Speci¬ 
fic  factors  of  importance  to  the  intensity  of  the 
complex  relations,  and  their  significance  in 
particular  with  regard  to  the  formation  of  the 
tricomplex  systems.  H.  G.  B,  De  Jong  (Proc. 
K.  Akad.  Wetensch.  Amsterdam,  1938,  41,  776 — 787, 
788 — 799). — I.  Colloid  systems  in  which  complex 
relations  occur,  owing  to  simultaneous  electrical 
attraction  and  repulsion  as  a  result  of  solvatation, 
are  surveyed.  According  as  the  complex  relations 
exist  between  zwitterions  or  multipolar  ions  mutually, 
cations  and  anions,  or  simultaneously  between 
zwitterions,  cations,  and  anions  these  systems  are 
classified  as  unicomplex,  dicomplex,  and  tricomplex 
systems,  respectively.  The  relationships  of  these 
classes  with  analogous  crystalloid  systems  and  their 
limit  cases  (NH2-acid  crystals,  NaCl  crystals,  and 
crystals  of  the  double  compounds  of  NH2-acids  with 
NaCl)  are  discussed. 

II.  Factors  determining  the  intensity  of  the  com¬ 
plex  relations  between  colloidal  anions  and  colloidal 
cations  are  discussed.  These  relations  become  the 
stronger  the  low^er  is  the  equiv.  wt.  of  the  colloid. 
The  effects  of  ionic  characteristics  on  charge  reversal 
in  such  systems  (A.,  1938,  I,  457)  are  discussed. 
The  theoretical  deduction  that  tricomplex  floccul¬ 
ation  will  occur  between  a  small  inorg.  cation  and  a 
sulphate  colloid  of  high  surface  charge  is  confirmed 
by  the  occurrence  of  such  flocculation  in  systems 
containing  isoelectric  gelatin  or  egg-lecithin,  writh  Na 
carragheen  and  CaCLj  or  LiCl.  J.  W.  S. 

Origin  of  ferromagnetic  gels  and  allied  pheno¬ 
mena.  T.  Katsurai  and  K.  Yamasaki  (Kolloid- 
Z.,  1938,  84,  311 — 314). — Ferromagnetic  gels  are 
obtained  by  grinding  Na2SO4,10H2O,  MgS04,7H20, 
MnS04,5H.,0,  NiS04,7H20,  CoS04,7H20,  ZnS04,7H20, 
CuSO^fiELfO,  CdS04,8/3H20,  HgS04,  or  XJ02S04,3H20 
vrith  FeCl3,6H20  (mol.  ratio  2:1).  On  heating  in  an 
autoclave  at  180°  the  gels  separate  into  a  liquid  and  a 
solid  phase :  the  solid  phase  is  insol.  in  H30  and  does 
not  resemble  magnetite  or  haematite^  Magnetic 
properties  of  magnetite  ppts.  formed  by  reaction  in 
aq.  solutions  are  described.  The  change  of  colour 
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occurring  when  aq.  Fe**  and  Fe’**  salts  are  mixed  has 
been  measured  photometrically  and  is  discussed. 

E.  S.  H. 

Thixotropic  gelation  of  thorium  molybdate 
gels.  M.  Prasad,  S.  M.  Mehta,  and  (Miss)  H. 
Rathnamma  (J.  Indian  Chem.  Soe,,  1938,  15,  365 — 
376). — The  -q  of  Th  molybdate  gels,  which  are  thixo¬ 
tropic,  has  been  measured  by  Scarpa's  method  during 
gel  formation  from  mixtures  of  Th(N03)4,  K2Mo04,  and 
HCL  The  vj-time  curves  are  not  continuous  but  show 
well-marked  changes  of  direction,  a  phenomenon  not 
previously  observed  during  gel  formation.  Increase 
in  concn.  of  Th(NO?)4,  K2Mo04,  or  HG1  increases  the 
first  max.  q.  Addition  of  electrolytes  and/or  non¬ 
electrolytes  does  not  alter  the  nature  of  the  curves. 
The  first  max.  becomes  less  and  the  rest  of  the  curve 
smoother  with  rise  of  temp.  F.  H, 

Gel  formation  in  proteins.  W.  Kopaczewski 
(Protoplasma,  1937,  29,  180 — 193). — Gel  formation 
can  be  induced  in  a  no.  of  protein  hydrosols  by  treat¬ 
ment  with  acids,  bases  (including  org.  bases),  salts,  or 
surface-active  substances,  such  as  bile  salts.  Both 
cations  and  anions  are  effective,  and  the  effect  of  two 
or  more  substances  is  additive.  In  the  case  of  bases 
the  change  can  be  reversed  by  heating,  stirring,  or 
dialysis.  Standard  anti- coagulants  accelerate  the 
action  of  acids,  bases,  or  salts.  Gel  formation  is  not 
a  chemical  process,  but  a  change  in  the  equilibrium 
between  different  degrees  of  hydration.  M.  A.  B. 

Mechanism  of  deformation  of  fibrous  sub¬ 
stances.  VI.  Double  refraction  of  Herman’s 
cellulose  hydrate  gel.  0.  Kratky  and  P.  Platzek 
(Kolloid-Z.,  1938,  84,  268—275  ;  cf.  A.,  1938,  I,  515). 
— The  double  refraction  and  dimensional  changes  of 
fibres  in  H20,  EtOH,  and  glycerol  have  been  measured. 
The  sp.  double  refraction  is  deduced  and  the  results  are 
discussed  in  relation  to  Wiener's  theory.  E.  S.  H. 

Mechanism  of  coagulation  of  cellulose  ester 
sols.  S.  A.  Glikman  (J.  Phys.  Chem.  Russ.,  1938, 
11,  492 — 511). — -If  a  solution  of  cellulose  benzoate  (I) 
in  EtOH-)-C6H6  is  pptd.  by  EtOH  or  light  petroleum, 
or  a  solution  of  cellulose  nitrate  (II)  in  C0Me2  by 
H20  or  C6H14,  the  amount  of  coagulating  liquid 
required  increases  with  rise  of  temp.  The  similar 
behaviour  of  H20  and  C6H14  etc.  shows  that  the 
polarity  of  the  coagulant  is  irrelevant.  Addition  of 
small  amounts  of  EtOH  to  a  solution  of  (I)  in  C6H6 
causes  a  contraction,  and  that  of  large  amounts  an 
expansion,  but  the  coagulation  point  is  not  observable. 
The  v)  of  (I)  in  C*H6  is  reduced  by  EtOH ;  there  is  no 
change  of  at  the  coagulation  point.  The  q  of  (II) 
in  COM^  is  increased  by  light  petroleum.  The  effect 
of  Bt20  on  the  7}  of  (II)  in  EtOH  is  complicated. 
Addition  of  H20  causes  expansion  in  solutions  of  (II) 
in  C0Me2,  J.  J.  B. 

Influence  of  organic  non-electrolytes  on  oleate 
and  phosphatide  coacervates.  I.  H.  G.  B.  de 
Jong  and  G.  G.  P.  Saubert.  II.  Influence  of 
different  alcohols.  H.  G.  B,  de  Jong,  H.  L. 
Booy,  and  G.  G.  P.  Saubert  (Protoplasma,  1937,  28, 
498 — 515,  543 — 561). — I.  Hydrocarbons  with  b.p. 
above  150°  decrease  the  vol.  and  increase  the  d  of 
oleate  coacervates  as  shown  by  changes  observed  under 


the  microscope.  The  effect  decreases  with  increasing 
b.p.  The  hydrocarbon  mols.  probably  act  as  cohesion 
intermediaries  between  the  hydrocarbon  chains  of  the 
oleate  ions  as  a  result  of  a  van  der  Waals  attraction. 
On  this  assumption  the  effect  should  increase  with 
increasing  mol.  size ;  the  fact  that  the  reverse  occurs  is 
attributed  to  decreasing  H20 -solubility. 

II.  The  influence  of  n-  and  iso-alcohols  varies  with 
the  length  of  the  0  chain.  With  the  lower  members  a 
decrease  in  d  of  the  coacervate  occurs ;  with  the  higher 
members  an  increase.  Probably  the  decrease  in  d  is 
due  to  the  OH  group  and  depends  on  its  hydrophilic 
properties,  whilst  the  increase  in  d  is  due  to  the  cohesive 
action  of  the  hydrocarbon  chain.  The  result  pro¬ 
duced  by  any  given  alcohol  depends  on  which  of  these 
effects  predominates.  The  nearer  is  the  OH  group  to 
the  middle  of  the  mol.  the  greater  is  its  effect.  The 
effect  of  alcohols  is,  in  general,  greater  on  phosphatide 
than  on  oleate  coacervates.  With  phosphatides  the 
thickening  produced  by  MeOH,  EtOH,  and  PrOH 
shows  a  max.  at  the  point  of  reversal  of  charge. 

M,  A.  B. 

Solubility  of  casein  in  salts  of  certain  organic 
acids  and  its  fractionation  by  means  of  these 
acids.  R.  H.  McKee  and  S.  P.  Gould  (J.  Agric. 
Res.,  1938,  57,  125— 143).— The  solubility  of  acid- 
pptd.  casein  in  aq.  Na  cymenesulphonate,  PhS03Na, 
and  KCNS  of  varying  concns.  is  recorded.  Vais, 
increase  with  temp.  The  sulphonate  solutions  at 
4*6  separate  casein  into  at  least  two  fractions  differing 
in  composition  and  properties,  notabty  %  P  and 
capacity  to  absorb  CH20.  A.  G.  P. 

Cataphoresis  of  a  spherical  particle.  S.  Ko- 
magata  (Res.  Electrotech.  Lab.  Tokyo,  1935,  No.  387, 
35  pp.). — A  general  equation  for  cataphoresis  of  a 
spherical  particle,  taking  into  account  deformation  of 
the  ionic  atm.,  is  derived.  The  deformation  effect 
tends  to  decrease  the  cataphoretic  velocit}'’. 

Ch.  Abs.  (e) 

Determination  of  purity  of  cerebroside  and 
sphingomyelin  by  a  colloid-chemical  method. — 

See  A.,  1938,  III,  843. 

Streaming  potential  and  surface  conductivity. 
A.  J.*  Rutgers,  E.  Verlende,  and  M.  Moorhens 
(Proc.  K.  Akad.  Wetensch.  Amsterdam,  1938,  41, 
763—775). — The  abnormal  variation  of  the  electro- 
kinetic  potential  with  concn.  observed  for  KC1  solu¬ 
tions  is  attributed  to  surface  conductivitv  effects. 
Formulae  permitting  the  separation  and  evaluation  of 
each  of  these  effects  are  derived,  and  confirmed  by 
measurements  on  dil.  aq.  KOI  and  BaCl2.  J.  W.  S. 

Diffusion  of  vapours  of  organic  solvents  across 
cellulose  ester  films.  A.  Paksckver  and  E. 
Mankasch  (J.  Phys.  Chem.  Russ.,  1938,  11,  400 — 
409),— Diffusion  of  H20,  COMe2,  EtOH,  Et20,  and 
(CH2C1)2  vapours  across  films  of  cellulose  nitrate, 
acetate,  and  benzoate  was  measured.  The  diffusion 
coeff.  D  rises  with  increasing  thickness  of  the  film, 
presumably  owing  to  stationary  air  layers  on  both  sides 
of  the  film.  If  the  film  does  not  swell  in  the  vapour 
diffusing  D  remains  const. ;  in  the  opposite  case  D 
mostly  decreases  in  the  course  of  an  experiment. 
There  is  no  obvious  relation  between  D  and  the 
magnitude  of  the  swelling,  which  was  also  measured. 


574 


BRITISH  CHEMICAL  AND  PHYSIOLOGICAL  ABSTRACTS.— A.,  I.  v  (c),  vi  (a,  6) 


The  solvent  from  which  the  film  was  prepared  is 
irrelevant.  J.  J.  B. 

Two  aspects  of  the  second  law  of  thermo¬ 
dynamics  in  systems  at  a  non-uniform  tem¬ 
perature.  R.  Defay  (Bull.  Acad.  rov.  Belg., 
1938,  [v],  24,  474 — 487,  534— 544).— Mathematical. 

W.  R.  A. 

Partial  molar  volumes  [v]  of  strong  electro¬ 
lytes  at  high  pressures.  I.  R.  Kritschevski 
(J.  Phys.  Cliem.  Russ.,  1938,  11,  305 — 309). — The 
thermodynamical  equation  a  ==  §F jty  is  used,  F  being 
the  partial  molar  free  energy  and  p  the  pressure. 
F  consists  partly  of  the  electrostatic  energy  of  ions 
which  depends  on  the  dielectric  const,  (e)  of  the 
solvent.  Thus  the  equation  v  —  a—  (&/e2)($€/S^)  is 
derived  (a  and  b  are  consts.).  This  equation  agrees 
with  experiments  of  Adams  (cf.  A.,  1932,  810)  and 
Gibson  (cf.  A.,  1937,  I,  513).  From  the  val.  of  6  the 
mean  radius  of  NaCl  is  calc,  to  be  0-9  A.  J.  J.  B. 

Exchange  forces  and  electrostatic  forces  be¬ 
tween  ions  in  solution.  R.  W.  Gurney  (J.  Chem. 
Physics,  1938,  6,  499 — 505). — The  mechanism  of  ionic 
dissociation  of  mols.  in  solution  has  been  investigated 
by  the  methods  of  statistical  mechanics.  W.  R.  A. 

Acids  and  bases.  G.  N.  Lewis  (J.  Franklin 
Inst.,  1938,  226,  293— 313).— A  lecture. 

Chemical  constitution  and  the  dissociation 
constants  of  monocarboxylic  acids.  X.  Satur¬ 
ated  aliphatic  acids.  J.  F.  J.  Dippy  (J.C.S., 
1938,  1222—1227;  cf.  A.,  1938,  1,  250).— The  thermo¬ 
dynamic  dissociation  consts.  of  -acids  (PrC02H — 
C8H17-C02H)  and  of  Pr^CCXH,  CHEt2-C02H,  Bu^C02H, 
and  BuvCO.>H  have  been  determined.  Vais,  for  the 
n -acids  (excluding  PrC02H)  fall  as  the  series  is 
ascended,  sec.- BuC02H,  CHEt2*C02H,  and  Bu^CCXH 
are  comparable  with  PrC02H  in  possessing  abnormally 
high  strengths.  PrCOaH  does  not  differ  from  EtC02H 
in  strength,  despite  the  marked  fall  in  BuyC02H. 
This  observation  is  related  to  the  anomalous  order 
found  in  the  p-alkylbenzoic  acids.  H.  J.  E. 

Electrostatic  influence  of  substituents  on  the 
dissociation  constants  of  organic  acids.  I.  J.  G. 
Kirkwood  and  F.  H.  Westheimer.  II.  F.  H, 
Westheimer  and  J.  G.  Kirkwood  (J.  Chem.  Physics, 
1938,  6,  506 — 512,  513 — 517). — I.  Mathematical.  An 
extension  of  Bjerrum’s  theory  of  the  influence  of 
substituents  on  dissociation  consts.  (A,,  1923,  i,  1059), 
treating  the  mols.  and  ions  in  which  the  charges  are 
embedded  as  cavities  of  low  dielectric  const.,  leads  to 
better  results,  especially  for  short-chain  dicarboxylic 
acids.  It  also  permits  a  satisfactory  treatment  of  the 
influence  of  dipolar  substituents  on  dissociation  consts. 

II.  The  theory  is  extended  to  acids  ellipsoidal  in 
shape.  W.  R.  A, 

Free  energy  of  the  producer-gas  reaction,  and 
the  “  zero-point  M  entropy  of  graphite.  F.  D. 
Rossini  (J,  Chem.  Physics,  1938,  6,  569). — Using 
new  thermodynamical  data  for  the  reactions  C^p^e)  + 
G2{a>  =  C02t0,  CO^  -r  ^02(Q)  =  C02lo}»  and  C(giaphite) 
-f  i02(Q,  =  CO(0),  the  following  new  thermodynamical 
vals.  for  the  producer-gas  reaction  -f*C0.2(0)  - 

2CO(0»  (I),  have  been  calc.  :  =  41,240±58g.- 


cal.,  —  28,663±59  g.-cah,  A H°0  —  39.587 i 

58  g.-cal.  By  combination  of  this  val.  of  AtfJ  with 
the  appropriate  vals.  of  ( G°  —  H%)jl\  the  equilibrium 
consts.  of  reaction  (I)  have  been  calc,  at  various 
temp.  The  vals.  obtained  agree  with  recorded  experi¬ 
mental  vals.,  and  indicate  the  non-existence  of  a 
“  zero-point  ”  entropy  for  graphite.  W.  R.  A. 

Equilibrium  between  chlorine  and  bromine 
and  metallic  halide  melts.  H.  •Schutza  (Z. 
anorg.  Chem.,  1938,  239,  245—256;  cf.  A.,  1930, 
681).— The  equilibria  metallic  bromide  +  CL^^ 
chloride  -f  Br2  have  been  investigated  for  Pb  at  500 
Na  at  800°,  Ag  at  500°  and  800°,  and  Cd  at  600°. 
The  equilibrium  consts.  (activities  being  introduced 
where  necessary)  agree  with  those  found  indirectly. 
The  equilibrium  const,  for  2BrCl  Br2  +  Cl2  is 
0140  at  800°.  F.  J.  G. 

Double  decomposition  in  absence  of  solvents. 
XXXIV.  Reversible  mutual  system  of  potass¬ 
ium  and  lead  chlorides  and  sulphates.  XXXV. 
Singular  irreversible  mutual  system,  of  a 
transitional  nature,  of  silver  and  cadmium 
chlorides  and  sulphates.  O.  S.  Dombrovskaja. 
XXXVII.  Irreversible  mutual  system  of  potass¬ 
ium  and  sodium  nitrates  and  iodides.  F.  I. 
Vasenin  and  A.  G.  Bergman.  XXXVIII.  Ir¬ 
reversible  mutual  system  of  potassium  and 
thallium  chlorides  and  sulphates.  O.  S.  Dom¬ 
brovskaja.  XXXIX.  Irreversible  mutual  sys¬ 
tem  of  potassium  and  sodium  chlorides  and 
fluorides.  V.  D.  Poljakov.  XL.  Density  iso¬ 
therms  of  the  irreversible  mutual  system  of 
sodium  and  potassium  chlorides  and  fluorides. 
E.  N.  Varasova,  N.  P.  Lusiinaja,  E.  I.  Lukjanova, 
and  A.  G.  Bergman.  XLI.  Complex  irreversible 
system  of  potassium,  sodium,  and  magnesium 
sulphates  and  chlorides.  A.  G.  Bergman  and 
N.  M.  Selivanova.  XLII.  Irreversible  mutual 
system  of  silver  and  thallium  nitrates  and  sul¬ 
phates.  P.  T.  Sokolov.  XLIH.  Irreversible 
mutual  system,  of  transitional  type  to  singular 
systems,  of  sodium  and  potassium  fluorides  and 
iodides.  A.  G.  Bergman  and  F.  P.  Platonov.  XLIV. 
Complex  mutual  system  of  sodium,  potassium, 
and  thallium  nitrates  and  chlorides.  R.  N. 
Niankoyskaja.  XLV.  Irreversible  mutual  sys¬ 
tems  of  sodium  and  potassium  fluorides  and 
sulphates.  S.  Mttkimov.  XLVT.  Mutual  sys¬ 
tem  of  sodium  and  potassium  fluorides,  chlor¬ 
ides,  and  iodides.  G.  I.  Nagornij  (Ann.  Sect. 
Anal.  Phvsico-Chim.,  1938,  11,  135 — 150,  151 — 167. 
169— 187"  189—199,  201—212,  213—224,  225—235, 
237—251.  253—266,  267—274,  275—290,  291—325). 
—XXXIV.  The  fusion  diagrams  of  the  system 
K2S04  +  PbCl2  PbS04  +  2KC1,  and  of  its  con¬ 
stituent  binary  systems,  are  given.  The  compounds 
KCl,PbCU  KCl,2PbCL.  KaSO^PbSO*,  and 
K.>S04,2PbS04  are  confirmed. 

XXXV.  The  fusion  diagrams  of  the  system 
Ag2S04  4-  CdCl2->-  CdS04  -f-.2AgCl,  and  of  the  con¬ 
stituent  binary  systems,  are  given.  Compounds  are 
not  formed. 

XXXVII.  The  fusion  diagrams  of  the  system 
KN03  -f  Nal  XaX03  -f  KI  and  of  its  constituent 
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systems  aro  given.  The  compounds  NaN03,NaI  and 
KN03,KI  are  suggested. 

XXXVIII.  The  fusion  diagrams  of  the  system 
K,S04  +  2TLC1  ^  T12S04  +  2KC1,  and  of  the  con¬ 
stituent  binary  systems,  are  given.  Compound 
formation  is  not  observed. 

XXXIX.  The  fusion  diagrams  of  the  system 
NaF  +  KC1  KF  +  NaCl,  and  of  the  constituent 
binary  systems,  are  given.  Compounds  are  not 
formed. 

XL.  The  ^-composition  curves  of  the  system 
NaF  +  KC1  ^  KF  +  NaCl,  at  650°,  7003,  750°,  and 
800° ,  arc  given. 

XLI.  The  fusion  diagram  of  the  system  NaCl- 
KCl-MgS04  is  given. 

XLII.  The  fusion  diagrams  of  the  svstems  T1N03- 
TLS04,  AgN03-Ag2S04,  and  2AgN03  +  TL2S04  -> 
2T1N03  +  Ag2S04  are  given. 

XLIII,  The  fusion  diagram  of  the  system  Nal  + 
KF  ->  NaF  +  KI  is  given. 

XLIV.  The  fusion  diagram  of  the  system  KN03- 
NaNCL-TlCl  is  given. 

XLV.  The  fusion  diagram  of  the  system  2KF  + 
Na2S04->  K2SO4  +  2NaF  is  given.  The  compounds 
Na2S04,NaF  and  K>S04,KF  are  suggested. 

XLVI.  Fusion  diagrams  are  given  for  the  system 
Nal  +  NaCl  +  KF  ->  KI  +  KC1  +  NaF.  R  T. 

Equilibria  jn  binary  systems  containing 
phenylenediamines.  N.  A.  Pushin  and  M.  Dezelic 
(Monatsh.,  1938,  72,  65 — 75). — The  m.p.  diagrams 
are  recorded  for  11  binary  systems  containing  o-, 
or  p-C6H4(NH2)2  and  BzOH,  CHPh:CH*C02H,  salol, 
thymol,  and  menthol.  BzOH  and  CHPh!CH’C02H 
form  equimol.  compounds  with  all  three  isomerides, 
but  only  those  with  p-C6H4(NH2)2  have  congruent  m.p. 
There  also  exists  co?)ipounds  2BzOH,o-C6H4(NH2)2 
with  congruent  m.p.  and  2Bz0H,?rt-CfiH4(NHo)o 
and  2CHPh:CH'C02H,o-C6H4(NH2)2  with  incon- 
gruent  m.p.  No  compounds  are  produced  in 
the  binary  systems  of  salol  wdth  o-,  m-a  and 
p-C6H4(NH2)2  or  in  the  systems  thymol- 
o-CnH4(NH2)2,  menthol~p-CeH4(NH,)0j  and  o- 
C6H4(NH2)2-p-C6H4(NH2)2.  J.  W.  S. 

Relationship  of  beryllium  to  the  vitriol¬ 
forming  group  and  to  the  alkaline-earth  metals. 
III.  Double-sulphate  formation  between  sodium 
and  beryllium  sulphates  in  comparison  with 
the  vitriols.  II.  [Polytherms  of  the  ternary 
system  BeS04-Na2S04-H20  between  0°  and 
100°.]  W.  Schroder  [with  H.  Hompesch  and 
P.  Mirbach]  (Z.  anorg.  Chem.,  1938,  239,  225—239; 
ef.  A.,  1938,  I,  517).— The  75°,  863,  and  99-5*  iso¬ 
thermals  show  the  existence  of  a  Be-vaiUhoffite, 
BeS04v3Na2S04,  which  was  not  detected  in  the  earlier 
experiments  because  although  stable  at  lower  temp. 
(>42°)  it  is  not  formed  except  in  presence  of  nuclei. 
Corr.  50°  and  60°  isothermals  are  given.  F.  J.  G. 

Micro-disperse  type  of  solid  solutions  in  the 
system  NiCl2-NH4Cl-H20.  N.  S.  Kurnakov 
and  V.  S.  Egorov  (Ann,  Sect.  Anal.  Physico-Chim., 
1938,  11,  101—134). — The  solid  phases  at  0°,  25°, 
and  50°  are  NiCl*2f  4,  and  6H20,  NiCl2,NH4Cl,6H20, 
and  micro- disperse  crystals  of  NiCl2,NH4Cl,2H20  ~(I) 
in  NH4C1,  or  of  NH4Cl  in  (I).  R.  T. 


Methods  for  the  graphical  representation  of 
quaternary  systems  involving  reciprocal  salt 
pairs,  making  possible  the  extrapolation  of  tie¬ 
lines.  J.  E.  Ricci  and  C.  M.  Loucks  (J.  Chem. 
Educ.,  1938,  15,  329—333). — A  new  method  in  which 
the  system  is  plotted  in  an  irregular  pyramid  in  terms 
of  equivs.  of  the  components  per  100  g.  of  mixture  is 
described  and  compared  with  a  similar  method  due  to 
Schreinemakers  (cf.  A.,  1908,  ii,  571,  935).  Short¬ 
comings  of  the  usual  methods  are  discussed. 

L.  S.  T, 

Representation  of  diagrams  of  qpiinary  aqueous 
mutual  systems  of  six  salts  as  projections  of 
a  four-dimensional  pyramid.  V.  P.  Radischt- 
schev  (Ann.  Sect.  Anal.  Physico-Chim.,  1938,  11, 
5—25). — Geometrical  methods  are  described. 

R.  T. 

Heat  of  formation  of  gaseous  hydrogen  brom¬ 
ide.  W.  A.  Roth  and  E.  Borger  (Z.  anorg. 
Chem.,  1938,  239,  327 — 328). — The  reaction  Agd- 
HBr  (aq.)  =  0*5H2  +  AgBr  occurs  slowly  at  room 
temp,  and  is  slightly  exothermic.  The  heat  of 
formation  of  gaseous  HBr  is  therefore  slightly  <3*7 
kg. -cal.  per  g.-mol.  F.  J.  G. 

Methods  for  determining  heats  of  formation  of 
oxides  of  strongly-reducing  elements.  W.  A. 

Roth,  E.  Borger,  and  H.  Siemonsen  (Z.  anorg. 
Chem.,  1938,  239,  321 — 326). — The  sources  of  error 
inherent  in  various  methods  are  discussed.  In  the 
direct  method  the  use  of  Cellophane  as  auxiliary 
substance  is  advantageous.  In  this  way  the  vals.  for 
BeO  and  Zr02  are  found  to  bo  147*3  and  258*3  kg.- 
cal.  per  g.-mol.,  respectively,  at  20°.  F.  J.  G. 

Heat  of  combustion  of  mono-  and  poly-styrene. 

W.  von  Luschinsky  (Z.  physikal.  Chem.,  193S,  182, 
384—388). — The  heat  of  combustion  of  polystyrene 
(prepared  by  heating  monostyrene  at  1803  for  6  hr.) 
is  <  that  of  st3Tene.  The  polystyrene  produced  can 
be  separated  into  fractions  with  different  heats  of 
combustion.  The  results  are  discussed  with  reference 
to  the  energy  changes  involved  in  the  polymerisation 
process.  J.  W.  S. 

Heat  of  dissolution  of  calcium  and  magnesium 
oxides  and  hydroxides.  K.  Taylor  and  L.  S. 
Wells  (J.  Res.  Nat.  Bur.  Stand.,  1938,  21,  133 — 
149). — -Data  for  the  heat  of  dissolution  (—  A//*) 
of  MgO  in  HC1  sliow  that  the  heat  evolved  decreases 
as  the  temp,  at  which  the  MgO  is  prepared  is  raised. 
This  effect  is  shown  bv  a  decreasing  rate  of  dis- 
solution  and  by  sedimentation  experiments  to  be 
due  to  an  increase  of  particle  size  with  increasing 
ignition  temp.  No  change  of  cryst.  form  occurs. 
The  heat  of  hydration  (  —  A Hh)  [MgO~>Mg(OH)2  (I)] 
is  similarly  dependent  on  the  properties  of  the  MgO 
and  (I).  Vais,  of  AH$  for  (1),  CaO,  and  Ca(OH)2 
in  HC1,  and  measured  and  calc.  vals.  of  A Hh  for 
CaO,  are  recorded.  A.  J.  E.  W. 

Isotope  action  in  the  heat  of  dilution  of  highly 
concentrated  electrolyte  solutions  and  of  water- 
dioxan  mixtures  at  25 3 .  W.  Birnthaler  and 
E.  Lange  (Z.  Elektrochem.,  1938,  44,  679 — 693). — 
The  heats  of  dilution  of  solutions  of  LiCl  and  LiBr 
in  H20  and  D20  have  been  determined,  and  the  data 
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compared  with  similar  data  for  other  solutions  and 
with  other  properties  of  LiCl  and  LiBr  solutions. 
Similar  data  for  H.,0-dioxan  and  D00-dioxan  mix- 
tures  have  also  been  obtained.  The  data  are  re¬ 
presented  graphically  and  are  discussed  theoretically 
at  length.  C.  R.  H. 

Coupling  of  ionic  transference  at  multiple 
electrodes,  K.  Nagel  (Z.  Elektrochem.,  1938,  44, 
637 — 639). — Theoretical.  C.  R.  H. 

Direct  measurement  of  the  electrolytic  migra¬ 
tion  velocity  in  metallic  solutions.  K.  Schwarz 
(Z.  Elektrochem.j  1938,  44,  648—651). — A  glass 
capillary,  filled  with  Hg,  dips  into  a  vessel  containing 
Hg,  and  a  Pt  wire  is  fused  into  the  closed  top  of  the 
capillary.  When  a  current  is  passed  through  the  Hg, 
there  is  a  rise  in  temp,  in  the  capillary.  If  the  Hg  in 
the  vessel  is  replaced  bv  an  amalgam,  the  dissolved 
metal  will,  under  the  influence  of  the  current,  migrate 
up  the  capillary.  Since  the  conductivity  of  the 
amalgam  will  differ  from  that  of  the  pure  Hg,  the 
temp,  in  the  capillary  where  there  is  amalgam  will 
differ  from  that  part  where  there  is  still  pure  Hg. 
By  means  of  a  thermoelement  the  point  in  the  capil¬ 
lary  where  there  is  a  temp,  change  can  be  ascertained, 
and  its  rate  of  movement  measured.  C.  R.  H. 

Adsorption  potentials  and  ageing  liquids. 

G.  Ehrensvard  and  L.  G.  Sill£n  (Nature,  1938, 
142,  396 — 397). — Mainly  a  reply  to  criticism  (A., 
1938,  I.  451).  Freshly -distilled  org.  liquids  show  a 
marked  difference  in  e.m.f.  from  those  which  have 
been  kept  in  a  glass  bottle.  The  ageing  process, 
which  mav  be  due  to  mol.  re-association,  is  soon 
completed.  L.  S.  T. 

Galvanic  cells  with  formation  of  alloys. 
V.  A.  Plotnikov  and  D.  P.  Zosimovitsch  (Compt. 
rend,  Acad.  Sci.  U.R.S.S.,  1938,  20,  31—34;  cf.  A., 
1934,  1178;  1935,  1080;  B.,  1936,  842;  A.,  1937,  I, 
189;  1938,  I,  143;  et  al .). — -A  review,  with  special 
reference  to  the  authors’  published  work. 

I.  Me  A. 

Kinetics  of  the  electrode  process  at  an  ammonia 
gas  electrode.  A.  S.  Fomenko  (J.  Phys.  Chem. 
Russ.,  1938, 11,  578 — 584). — The  potential  change  Atc 
of  platinised  Pt  in  aq.  NH4N03  saturated  with  NH3 
is  connected  with  the  c.d.  I  of  the  polarising  current 
by  the  equation  Att  =  a  —  b  log  /,  a^nd  b  being  consts. 
Between  0°  and  30°  b  rises  from  0  034  to  0*039 ;  its 
val.  suggests  that  NH3  -j-  30H'  — >-N  +  3H20  +  3© 
is  the  slowest  reaction  at  the  electrode.  J.  J.  B. 

Mechanism  of  occurrence  of  potential  drop 
on  platinum  in  silver  salt  solutions.  A.  Obrut- 
scheva  (J.  Phys.  Chem.  Russ.,  1938, 11,  473 — 483). — 
In  AgN03  and  Ag2S04  solutions  bright  and  platinised 
Pt  electrodes  assume  the  potentials  of  a  Ag  electrode 
since  some  Ag  is  deposited  on  Pt.  This  Ag  originates 
from  Ag2*  ions.  Their  concn.  may  be  estimated  if  the 
charge  necessary  to  produce  a  definite  shift  of  the  Pt 
potentials  is  compared  with  the  amount  of  AgN03 
solution  producing  the  same  shift.  lN-AgN03  con¬ 
tains  approx.  l(h5sr-Ag2\  and  after  heating  with  Ag 
up  to  ICHn.  A  simple  adsorption  of  Ag’  on  Pt  does 
not  affect  its  potential.  J.  J.  B. 


Polarographic  studies  with  dropping  mercury 
cathode.  LXXTV.  Electronegativity  rule  of  the 
reduction  potentials  of  organic  compounds. 
M.  Shikata  and  I.  Tachi  (Coll.  Czech.  Chem.  Comm., 
1938, 10, 368 — 379).— Electrolytic  reduction  potentials 
recorded  in  the  authors’  earlier  papers  are  summarised 
and  it  is  shown  that  the  reducibility  of  substituted 
aromatic  ketones,  azo-  and  N02-compounds  increases 
with  the  electro-negativity  of  the  substituents. 

F.  R.  G. 

Electrolyte  streaming  at  cathodes.  I.  Mer¬ 
cury  and  gallium  dropping  cathodes.  H.  J. 
Antweiler  (Z.  Elektrochem.,  1938,  44,  663). — 
Electrolyte  streaming  is  due  to  the  effect  of  a  potential 
gradient,  caused  by  reductions  in  c.d.,  on  the  electrical 
double  layer  on  the  drops  of  Hg  or  Ga.  C.  R.  H. 


Streaming  phenomena  at  mercury  cathodes. 
M.  von  Stackelberg,  II.  J.  Antaveiler,  and 
L.  Kieselbach  (Z.  Elektrochem.,  1938,  44,  663 — 
674). — Theoretical,  Explanations  of  streaming 
anomalies  at  cathodes  are  reviewed,  and  experiments 
illustrating  the  phenomena  are  described. 

C.  R.  H. 

Electrochemical  polarisation.  Reaction  of  the 
hydrogen  electrode  with  oxidising  agents,  and 
determination  of  pn  in  their  presence.  A.  E. 
Lorch  (Trans.  Electrochem.  Soc.,  1938,  74,  Preprint 
23,  349 — 356). — On  polarising  the  H2  electrode  b 
O"  the  rate  of  reaction  depends  primarily  on  the  rate 
of  diffusion  (convection).  For  metallic  electrodes  of 
similar  dimensions  and  surface  characteristics  the 
rate  of  diffusion  is  approx,  const.  J.  W.  C. 


Mechanism  of  overvoltage.  M.  Loschkarev 
and  O.  Essin  (J.  Phys.  Chem.  Russ.,  1938,  11,  410 — 
419). — It  is  shown  that  different  mechanisms  of  over¬ 
voltage  may  lead  to  identical  expressions,  and  that 
the  relation  between  c.d.  and  overvoltage  alone  is  in¬ 
sufficient  for  determining  this  mechanism. 

J.  J.  B. 

Overvoltage  of  hydrogen  and  solvents.  I. 
I.  S.  Novoselski  (J.  Phys.  Chem.  Russ.,  1938,  11, 
369 — 375). — The  overvoltage  of  H2  on  Hg  was 
measured  in  H20,  MeOH,  EtOH,  and  Et20.  Tafel’s 
equation  holds  for  all  the  solvents.  J.  J.  B. 

Significance  of  the  electrical  properties  of  an 
insulating  material.  G.  Pfestorf  (Kunstharze, 
1938,  8,  218—223,  257—258,  260).— Various  electrical 
terms  are  explained  :  dielectric  const.,  power 
factor,  dielectric  loss  factor,  power  loss,  a.c.  and 
d.c.  resistance,  dipole  moment,  dielectric  angle 
of  loss,  surface  resistance.  F.  McK. 

Nature  of  the  upper  limit  of  inilammability  of 
oxygen-hydrogen  mixtures.  M.  V.  Poljakov  and 
I.  E.  Neimark  (J.  Phys.  Chem.  Russ.,  193S,  11, 
555 — 568;  cf.  A.,  1937,  I,  251). — The  upper  pressure 
limit  of  inflammability  of  a  2H2  -f>  02  mixture 
gradually  disappears  if  the  part  of  the  quartz  vessel 
which  is  filled  with  Pt  wire  is  increased the  total 
length  of  the  wire  is  irrelevant.  The  rate  of  the  slow 
oxidation  below  the  louver  inflammabilitv  limit  at 
440°  is  increased  by  filling  with  wire  such  part  of 
the  vessel  that  the  upper  pressure  limit  would  dis¬ 
appear,  but  it  decreases  if  a  larger  part  of  the  vessel 
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is  obstructed  by  a  Pt  wire.  The  results  are  interpreted 
on  the  assumption  that  chain  reactions  can  originate 
on  the  Pt  surface,  but  this  surface  also  breaks  the 
chains  originating  in  the  space.  Above  the  upper 
pressure  limit  the  reaction  occurs  on  the  surface  only. 

J.  J.  B. 

Carbon  monoxide-oxygen  flame.  IV.  In¬ 
fluence  of  moisture  on  the  intensity  of  the  visible 
luminosity  of  the  flame.  E.  Kondrateeya  and 
V.  Kondrateev  (J.  Phvs.  Chem.  Russ.,  1938,  11, 
331 — 337). — In  presence  of  H20  vapour  [e.g*,  1  mm. 
(Hg)  of  H20  for  30  mm.  CO  and  30  mm.  02]  CO  is 
oxidised  more  completely  but  the  luminosity  of  the 
flame  is  lowered.  This  decrease  of  the  luminosity  is 
too  great  for  interpretation  as  due  to  extinction  of 
luminescence;  it  reveals  the  reaction  CO  +  H20  = 

co2  +  h2.  j.  j.  b. 

Theory  of  the  Bunsen  flame.  A.  Predvo- 
ditelev  (Tech.  Phys.  U.S.S.R.,  1935,  2,  364—368).— 
The  application  of  the  laws  of  hydrodynamics  to  the 
theory  of  the  Bunsen  flame  by  Michelson  is  criticised. 
It  is  assumed  that  the  stable  inner  cone  of  the  Bunsen 
flame  is  produced  only  when  the  velocity  of  flow  at  a 
given  point  in  free  space  is  equal  to  the  normal 
velocity  of  the  flame.  A.  J.  M. 

Primary  decomposition  of  ethane,  and  the 
reaction  between  ethane  and  nitric  oxide.  T.  J. 
Gray,  M.  W.  Travers,  and  F.  T.  White  (Proc.  Roy. 
Soc.,  1938,  A,  167,  15 — 24). — The  thermal  decomp, 
of  C2H6  and  of  C2H6-NO  mixtures  has  been  studied 
by  the  method  of  detailed  analysis.  The  reduction 
of  the  rate  of  primary  decomp,  by  the  presence  of  NO 
is  confirmed.  A  rapid  reaction  takes  place  between 
G\jH6  and  NO  without  increase  of  vol. ;  the  product 
of  this  reaction  was  not  isolated,  but  it  appears  to 
react  with  C2H^  to  produce  C2H4.  The  facts  are  not 
explicable  on  the  theory  of  free  radicals  and  an 
alternative  explanation  is  proposed,  G.  D.  P. 

Two-stage  auto -ignition  of  hydrocarbons  and 
“  knock.”  G.  P.  Kane  (Proc.  Roy.  Soc.,  1938,  A, 
167,  62 — 80), — In  the  temp,  range  270 — 100°  ignition 
occurs  by  a  two- stage  process  preceded  by  an 
induction  lag  before  the  formation  of  a  cool  flame 
and  a  second  lag  t2  before  the  ignition  of  the  cool 
flame  products.  An  optical  recording  manometer, 
by  means  of  which  the  two  intervals  t1  and  t2  can  be 
measured  to  an  accuracy  of  0*01  sec.  at  pressures  up 
to  15  atm.,  is  described.  With  C3H8  t2  decreases  more 
rapidly  than  tx  with  increasing  initial  pressure,  and  at 
a  crit.  pressure  (~8  atm.)  the  two- stage  is  replaced  by 
a  single-stage  process.  With  C3Hr>  the  induction  lags 
are  much  greater  and  no  crit,  pressure  is  observed. 
The  kinetics  of  the  process  and  the  bearing  of  the 
results  on  the  problem  of  knock  in  internal-combustion 
engines  are  discussed.  G.  D.  P. 

.  Projection  of  flame  in  gaseous  mixtures  and 
the  phenomenon  of  knock  in  explosion  engines. — 
See  B.,  1938,  1120. 

Oxidation  of  chloroacetylene  and  bromo- 
acetylene.  L.  A,  Bashford,  H,  J.  Emel£us,  and 
H.  V.  A.  Briscoe  (J.C.S.,  1938,  1358— 1364).— V.p. 
data  are  recorded  for  CHjCCl  from  —68*0°  to  —  35  9° 
and  for  CH:CBr  from  -58*7°  to  -1*2°.  The  b.p. 


are  — 29-6°  and  4-7°,  and  the  latent  heats  89  and 
58  g.-cal.  per  g.,  respectively.  The  kinetics  of  the  re¬ 
actions  between  the  vapours  and  02  have  been  studied. 
They  have  the  characteristics  of  branching-chain  re¬ 
actions.  Possible  mechanisms  are  discussed. 

F.  J.  G. 

Kinetics  of  the  formation  of  a  quaternary  salt 
from  gaseous  constituents.  A.  Gladisckev  and 
J.  K.  Sirkin  (J.  Phys.  Chem.  Russ.,  1938,  11,  425— 
433). — The  reaction  NEt3  +  Mel  NMeEt3I  was 
followed  by  measuring  the  fall  in  pressure.  It  is 
heterogeneous  and  seems  to  occur  on  the  salt  surface 
rather  than  on  that  of  glass.  Its  rate  up  to  50  mm. 
oc  [NEtj]  and  [Mel]  and  between  20°  and  60°  decreases 
with  rise  in  temp.  The  apparent  heat  of  activation 
is  —1450  g.-cal.  The  rate  of  reaction  is  increased  by 
vapour  of  H20  >  MeOH  >  C6H6  >  COMe2 ;  this 
increase  is  <100%.  J.  J.  B. 

Autoxidation  of  quinol  and  of  the  mono-,  di-, 
and  tri-methylquinols. — See  A.,  1938,  II,  441. 

Period  of  induction  in  the  interaction  of 
potassium  bromate  and  hypophosphorous  acid. 

B.  N.  Sen  (Coll.  Czech.  Chem.  Comm.,  1938,  10, 
321 — 329). — The  formation  of  Br  from  KBr03  and 
h3po2  is  preceded  by  a  period  of  induction  which, 
when  the  concn.  of  one  reactant  is  kept  const.,  varies 
for  0  0007— 0  0039.M-KBrO3  and  00075— 004G1m- 
h3po2  inversely  as  the  concn.  of  the  other.  The 
period  is  decreased  by  increase  of  temp,  from  30°  to  55°, 
by  MeOH,  EtOH,  Pr^OH,  HC1,  KBr,  colloidal  S, 
markedly  decreased  by  Na2S203,  NH4CNS,  and 
Na2S406,  increased  b}r  Pr“OH,  glycerol,  CT,  N03', 
S04",  citrate,  tartrate,  H2S04,  and  ovalbumin. 
Addition  of  glass  wool  does  hot  affect  the  induction 
period ;  hence  the  reaction  is  homogeneous. 

<  F.  R.  G. 

Kinetics  of  unimolecular  decomposition  in 
solution.  J.  K.  Sirkin  and  M.  A.  Gubareva  (J. 
Phys.  Chem.  Russ.,  1938,  11,  285— 295).— The  re¬ 
actions  NPhMe2  +  CH2Phi  CH2Ph*NPhMe2I  are 
measured  in  O-OOSn  alcoholic  solution.  Between  50° 
and  60°  the  equilibrium  const,  is  1*2  X  lO^e13*700^, 
the  velocity  coeff.  of  the  unimol.  reaction  is 
6*4  X  10ue~24,900/mi,  and  that  of  the  bimol.  reaction 
is  7-7  X  105e-u>200/il7V  The  results  are  discussed 
from  the  point  of  view  of  the  transition  state 
theory.  J.  J.  B. 

Acid  and  alkali  hydrolysis  of  acetamide  and 
acetonitrile  in  heavy  water.  O.  Reitz  (Z.  Elektro- 
chem.,  1938,  44,  693 — 695). — In  OlN-acid  the 
hydrolysis  of  NH2Ac  is  50%  quicker  in  D20  than  in 
H20,  but  with  increasing  acid  concn.  the  difference 
diminishes  until  in  3— 4x-acid  it  is  15%  slower  in 
D20  than  in  H20.  In  the  alkaline  hydrolysis  of 
NH2Ac  and  MeCN  the  difference  between  the  rates  in 
D20  and  H20  is  less  than  the  difference  for  acid 
hydrolysis.  In  the  latter  there  is  a  D-H  exchange  in 
the  Me  group.  In  the  alkaline  hydrolysis  of  MeCN, 
D-H  exchange  occurs  quicker  than  the  hydrolysis, 
but  in  the  alkaline  hydrolysis  of  NH2Ac  the  D-H 
exchange  is  slower  than  the  hydrolysis.  C.  R.  H. 

Effect  of  temperature  variation  on  the  benzoin 
reaction. — See  A.,  1938,  II7  444. 
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Theory  of  tarnishing  processes.  Ill.  C.  Wag¬ 
ner  and  K.  Grunewald  (Z.  physikal.  Chem.,  1938, 
B,  40,  455—475;  cf.  A.,  1936,  792).— The  speed  of 
oxidation,  v,  of  Zn  to  ZnO  is  independent  of  the  02 
pressure,  whilst  those  of  Cu  to  Cu20  and  Ni  to  NiO 
increase  with  increasing  02  pressures.  These  facts  are 
explained  on  the  basis  of  diffusion  gradient  consider¬ 
ations  within  the  oxide  phases.  For  thicker  Cu20 
lavers  v  is  determined  by  the  diffusion  of  the  Cu*  ion 
and  electron  within  the  Cu20  phase,  and  the  observed 
v  agrees  with  the  val.  calc,  from  electrical  conductivity 
and  Cu*  transport  no.  in  the  Cu20  phase.  Eor  thinner 
Cu20  layers,  however,  v  is  largely  determined  by  the 
speed  of  phase  boundary  reactions.  A  graphical 
method  for  determining  the  speed  of  phase  reactions 
and  diffusion  processes  is  outlined.  W.  R.  A. 

Formation  of  water  films  at  solid-gas  inter¬ 
faces  and  their  influence  on  metal  dissolution. 
F.  Todt  (Z.  Elektrochem.,  193S,  44,  578— 579).— The 
initial  velocity  of  corrosion  of  Fe  by  a  H20  film  is 
reduced,  within  a  few  sec,,  to  a  val.  approx.  0*01  of  the 
original  val.  C.  R.  H. 

Verification  of  the  law  of  combustion  of  parallel 
layers  of  colloidal  powders. — See  B.,  193S,  1235. 

Conditions  for  initiation  and  propagation  of 
detonation  in  solid  explosives. — See  B.,  1938, 1235. 

Determination  of  spontaneous  ignition  points 
[of  solid  and  liquid  fuels]. — See  B.,  1938,  1120. 

Kinetics  of  oxidation  of  naphthenic  oils  by 
oxygen. — See  B.,  193S,  1121. 

Oxidation  of  phosphorus  vapour  and  hydrogen 
phosphide  with  oxygen  in  presence  of  nitric  acid. 

—See  B.,  193S,  1156. 

-  .  '  1  ;  r 

Catalytic  oxidation  of  iodides  by  persulphates . 
VI.  Mechanism  of  the  effect  of  organic  catalysts. 
P.  V.  Afanasiev  (J.  Phys.  Chem.  Russ..  1938,  11, 
376 — 383). — It  is  suggested  that  S208"  oxidises  the 
semiquinonoid  form  (I)  of  the  catalyst  to  its  holo- 
quinonoid  form  (II)  which  oxidises  T  to  I2.  The 
reactions  between  S208"  and  (I)  and  between  (II) 
and  I'  are  quicker  than  that  between  S208"  and  V 
because  (I)  and  (II)  are  positively  charged  [in  the  case 
of  a  diamine  (I)  is  a  uni-  and  (II)  is  a  bi-valent  cation] 
and  meet  the  anions  S2Oa"  and  I'  much  more  often 
than  these  meet  together.  This  suggestion  explains 
many  of  the  results  obtained  (cf.  A.,  1938,  I,  464). 
It  is  also  applicable  to  many  enzymic  reactions. 

J.  J.  B. 

Influence  of  alkyl  groups  on  reaction  velo¬ 
cities  in  solution.  II.  Base-catalysed  proto- 
tropy  of  phenyl  alkyl  ketones.  D.  P.  Evans  and 
J.  J.  Gordon.  III.  Alkaline  hydrolysis  of  satur¬ 
ated  aliphatic  esters.  D.  P.  Evans  J.  J.  Gordon, 
and  H.  B.  Watson  (J.C.S.,  1938,  1434—1439,  1439— 
1444;  cf.  A.,  1936,  941). — II.  The  velocities  of  the 
acetate-cataivsed  bromination  of  the  series  of  ketones 
CHjjR-COPh^R  »  H,  Me,  Pr°,  Pr*)  and  of 
COPhPr^,  and  also  of  the  acid-catalvsed  bromin- 
ation  of  COPhBu0,  have  been  studied,  and  the 
effects  of  the  substituents  on  the  vals.  of  P  and  E 
in  the  equation  k  =  PZtr^IRT  are  discussed. 

III.  The  velocities  of  alkaline  hvdrolvsis  of  the 


series  of  esters  RC02Et  (R  varying  from  Me  to  C7H15) 
have  been  studied  and  the  effects  of  the  substituents 
on  the  vals.  of  P  and  E  in  the  above  equation  axe 
discussed.  F.  J.  G. 

Organic  catalysts  of  the  Wurtz  reaction. 

D.  L.  Talmud  (J.  Phys.  Chem.  Russ.,  1938,  11, 
526 — 532). — The  yield  of  Nal  in  the  reaction  between 
BuaI  and  Na  in  Et20  is  increased  many  times  by 
CPh20,  (CPh2I)2,  and  (CMePh!N)2.  The  rate  of  the 
reaction  rises  on  addition  of  CPh20  and  reaches  a 
const,  val.  when  [CPh20]  :  [BuaI]  =  --^0  005.  Only 
those  substances  show  a  catalytic  activity  which  add 
two  Na  to  one  double  bond;  the  additive  product, 
e.g.,  CPh2Na*ONa,  is  the  real  catalyst.  J.  J.  B. 

Catalytic  activity  of  charcoal  in  the  reaction 
between  bromine  and  hydrogen.  B.  Bruns  and 
0.  Zarubina  (J.  Phys.  Chem.  Russ.,  1938,  11,  300 — 
304). — A  mixture  of  H2  and  Br  vapours  was  passed 
through  a  layer  of  oharcoal  and  was  then  analysed. 
The  rate  of  reaction  oc  [H2].  It  increases  with  the 
temp.  (120 — 190°);  the  4 4  activation  energy  ”  is 
30  kg. -cal.  The  C  was  prepared  by  heating  sucrose-C 
in  COo  at  850°.  Its  catalytic  activity  first  rose  and 
then  declined  with  increasing  time  of  heating.  A  max. 
in  its  adsorptive  capacity  towards  Br  was  reached 
after  a  shorter  time  of  heating  than  the  max.  of  its 
catalytic  activity.  J.  J.  B. 

Kinetics  of  the  catalytic  synthesis  of  am¬ 
monia.  M.  T.  Rusov  and  V.  A.  Roiter  (J.  Phys. 
Chem.  Russ.,  1938,  11,  390 — 399). — The  rate  of  NH3 
formation  in  presence  of  an  industrial  catalyst  at 
450°  oc  [H2][N2]wp''~0’a5,  P  being  the  total  pressure. 
The  factor  ™  is  due  to  an  inhibition  by  adsorbed 
NH3;  when  p  is  >10  atm.  the  adsorption  of  NH3 
becomes  practically  independent  of  p}  and  the  factor 
24  disappears.  The  adsorption  of  NH^  by  the 
working  catalyst  can  be  estimated  by  a  rapid  cooling 
of  the  catalyst  and  analysis  of  the  gases  occluded  in 
it.  The  rate  of  formation  is  max.  at  [N2]  :  [H2]  = 
1  :  2.  The  activation  energy  between  400°  and  475° 
is  9  kg. -cal.  J.  J.  B. 

Bole  of  sorption  of  nitrogen  in  the  synthesis  of 
ammonia  in  the  presence  of  industrial  iron 
catalysts.  S.’S.  Gauchman  and  V.  A.  Roiter  (J. 
Phys.  Chem.  Russ.,  1938,  11,  569 — 577). — The  rate 
of  sorption  of  H2  and  of  N2  was  measured  between 
— 184°  and  450°.  Two  types  of  activated  sorption  of 
H2  and  at  least  one  type  of  activated  sorption  of  N2 
were  observed.  At  375°  the  rate  of  NH3  formation 
is  of  the  same  order  of  magnitude  as  that  of  the  N2 
sorption,  but  the  activation  energy  of  the  NH3 
synthesis  is  <  that  of  the  N2  sorption.  J.  J.  B. 

Active  oxides  and  reactions  of  solid  sub¬ 
stances.  CXIII.  States  of  mixed  catalysts  as 
determined  by  mixture  relations  and  thermal 
pretreatment,  illustrated  by  the  system  zinc 
oxide-ferric  oxide .  G.  F.  Huttig  (Z.  Elektrochem. , 
1938,  44,  571— 577).— A  lecture  (cf.  A.,  1938,  I.  410). 

C.  R.  H. 

Decomposition  of  citric  acid  by  ferric  iron. — 
See  A.,  1938,  II,  428. 

Application  of  catalysis  in  industry. — See  B„ 
1938,  1109. ... 


vm  (b—d)  GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY.  570 


Chromium-vanadium  catalyst  with  a  high 
velocity  coefficient. — See  B.,  1938,  1156. 

Reaction  mechanism  of  a  graphite  electrode 
with  a  reversing  direct  current.  V.  Sihvonen 
(Z.  Elektrochem.,  1938,  44,  659 — 662). — Earlier  work 
by  the  author  on  electrolysis  with  graphite  electrodes 
is  described,  together  with  additional  experiments  on 
the  electrolysis  of  H2S04,  NaOH,  and  Na2S04j  in 
some  of  which  CH20  and  CH2(OMe)2  have  been 
detected.  A  possible  mechanism  is  suggested. 

C.  R.  H. 

Electrolysis  of  mixtures  of  nitrates  with  salts  of 
methylethylacetic  acid.-— See  A.,  1938,  II,  428; 

Ammonia  in  the  electrodeposition  of  brass. — 
See  B.,  1938,  1176.  .. 

Electrodeposition  of  aluminium  from  alum¬ 
inium  bromide  solutions. — See  B.,  1938,  1176. 

Electrolysis  of  alkali  chlorides  with  the  aid  of 
mercury  cathodes. — See  B.,  1938,  1180, 

Photochemical  investigations  in  the  Schumann 
ultra-violet.  ;r  VI.  Mechanism  of  the  photo¬ 
chemical  hydrogen-oxygen  reaction  compared 
with ;  the  thermal  hydrogen-ozone  reaction. 
W.  Groth  and  P.  Harteck  (Z.  Elektrochem,,  1938, 
44,  621 — 627). — H2-02  mixtures  containing  0*3 — 
8*0%  of  02  yield  03,  H20,  and  H02  when  subjected 
to  light  of  XX  1470  and  1295  A.  The  mechanism  of 
the  reaction  is  discussed  and  the  conclusion  is  reached 
that  activated  03  mols.,  instead  of  decomp,  into  02 
and  0,  attack  H2  mols.  forming  H20  and  H02.  The 
theory  is  supported  by  data  for  the  thermal  H2-03 
reaction.  '  C.  R.  H. 

Photochemical  studies.  XXVII.  Effect  of 
radiation  on  mixtures  of  nitrogen  dioxide  and 
nitrous  oxide  and  its  relationship  to  the  photo¬ 
chemical  decomposition  of  nitrous  oxide.  F.  C. 

Henriques,  jun.,  A.  B.  F.  Duncan,  and  W.  A.  Noyes, 
jun.  (J.  Chem.  Physics,  193S,  6,  518- — 522).— The 
photochemical  decomp,  of  N20  has  been  investigated 
to  test  the  validity  of  the  postulated  theory  of  one 
primary  process  (a)  N20  -f  /iv  —  N2  +  0  and  two 
secondary  processes  ( b )  N20  +  0  =  2NO  and  (c) 
0  +  0  (+M)  =  02  (+M).  0  atoms  are  obtained 

from  the  photochemical  decomp,  of  N02  by  ultra¬ 
violet  radiation  and  these  do  not  combine  with  N>0, 
showing  that  (6)  is  unlikely.  The  results  favour  the 
alternative  explanation  of  two  primary  processes 
(a)  and  ( d )  N20  +  hv  =  NO  +  N  and  a  subsequent 
secondary  reaction  (e)  N  +  N20  '==  NO  +  N2. 

W.  R.  A. 

Photochemistry  of  carbon  monoxide.  P.  Har¬ 
teck,  W.  Groth;  and  K.  Faltings  (Z.  Elektrochem., 
1938,  44,  621).— Light  of  X  1295  a.  decomposes  CO 
quantitatively  into  C02  and  CsCb,.  The  val.  of  the 
heat  of  dissociation  lies  between  193  and  219  kg.-cal. 
H2-C0  mixtures  containing  <1%  02  give  H20  and 
H02,  but  if  CO  be  absent,  no  H02  is  formed. 

^  C.  R.  H. 

Photochemical  reactions  between  iron  penta- 
carbonyl  and  ammonia,  F.  P.  Fedorov  and  D.  L. 
Talmud  (J.  Phys.  Chem.  Rues.,  1938, 11,  352 — 355). — 
Fe(C0)5  and  NH3  in  the  vapour  phase  in  visible  light 


give  a  small  amount  of  CO(NH2)2  and  other  (un¬ 
identified)  products.  J.  J.  B. 

Spectral  investigation  of  the  energetics  of  the 
Herschel  effect.  J.  N.  Gorochoyski  and  S.  A. 
Schestakov  (J.  Phys.  Chem.  Russ.,  1938,  11,  356 — 
368). — A  photographic  plate  is  irradiated  by  white 
light.  A  part  of  it  is  developed  and  shows  the  density 
of  blackening  D0.  Another  part  absorbs  E\  ergs  of 
light  having  the  wave-length  X,  and  is  then  developed ; 
its  density  is  D0— AD.  A\  —  AD  [Ex  is  the  sp. 
intensity  of  the  Herschel  effect.  It  is  small  at 

+r' 

X  <600  nig.  and  >900  mg.  and  shows  a  max.  between 
X  =  700  and  800  mg.  The  higher  is  D0  the  shorter  is 
X  of  the  threshold  and  of  the  max.;  at  X  <650  mg. 
the  secondary  irradiation  intensifies  or  weakens  the 
primary  image  according  to  whether  D0  is  small  or 
large.  The  X  of  the  max.  is  increased  by  sensitising 
the  plates ;  desensitising  the  plates  by  large  additions 
of  KBr  shifts. the  max.  to  X  <620  mg.  The  results 
are  explained  on  the  assumption  that  the  Herschel 
effect  is  due  to  destruction  of  colloid  Ag  particles  by 
light.  J.  J.  B. 

"  Critical  quantum  number  ,T  in  photography. 
HI.  Stratified  specimen  of  a  polydisperse 
emulsion,  S.  P.  Sc hu valov  (J.  Phys.  Chem.  Russ., 
1938,  11,  381 — 389). — The  relation  between  the  no. 
of  developable  nuclei  in  a  photographic  plate  and  their 
total  no.  and  the  no.  of  photons  spent  in  irradiating 
the  plate  is  calc.  J.  J,  B. 

Photochemical  equivalent  in  optical  sensitis¬ 
ing.  S.  E.  Sheppard,  R.  H.  Lambert,  and  R.  D. 
Walker  (Nature,  1938,  142,  478 — 179). — A  con¬ 
tinuation  of  former  experiments  (A.,  1938,  I,  151) 
shows  that  both  with  erythrosin,  an  acid  dye,  and 
with  pohmiethine  basic  dyes,  vals.  for  the  photo¬ 
chemical  equiv.  approximate  to  unity,  i.e.y  for  each 
quantum  of  light  adsorbed  per  mol.  of  dye  one  atom 
of  Ag  is  produced,  at  least,  in  the  initial  high -efficiency 
region  of  the  adsorption.  Scheibe’s  hypothesis  (A., 
ibid.,  90)  is  unnecessary,  and  for  the  region  studied  is 
incorrect.  L.  S.  T. 

i  • 

Photochemical  polymerisation  of  methyl  acryl¬ 
ate  vapour.  H.  W.  Melville  (Proc.  Roy.  Soc., 
1938,  A,  167, 99 — 121). — The  reaction  is  studied  in  the 
temp,  range  20 — 150°  at  pressures  up  to  60  mm. ; 
at  XX  <2537  a.  the  mol.  dissociates  to  H  and 
propiolic  ester.  The  temp,  coeff.  of  polymeris¬ 
ation  is  negative.  The  effect  of  02  and  butadiene  as 
inhibitors  of  the  reaction  is  investigated  in  some  de¬ 
tail,  and  the  results  are  used  to  measure  the  energy  of 
activation  of  the  propagation  reaction.  The  behaviour  of 
Me  acrylate  is  compared  with  that  of  Me  methacrylate 
previously  studied  (A.,  1938,  I,  261).  G.  D.  P. 

Photodichroism  of  cyanine,  S.  Nikitine 
(Compt.  rend.,  1938,  207,  462 — 464). — Measurements 
of  the  dlchroism  of  collodion  films  containing  cyanine 
after  bleaching  by  insolation  are  described  and  dis¬ 
cussed.  The  results  are  in  agreement  with  the  author’s 
theory  (A.,  1938,  I,  318,  528).  A.  J.  E.  W. 

Photochemistry  of  reversible  redox  processes. 
II,  Photochemical  equilibrium  of  the  type 

bv  A 

A  +  BH2  ^=±:  /1H2  +  Bf  with  A  and  B  as  photo- 

h tb 
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active  components  in  the  visible  spectrum.  G. 
Holst  (Z.  physikal.  Chem.,  1938,  182,  321 — 340). — 
The  action  of  light  of  various  XX  in  the  visible  region 
on  the  redox  equilibrium  between  methylene-blue 

(I)  and  NHPh*NH*S03H  has  been  investigated. 
The  equilibrium  depends  principally  on  the  relative 
absorptions  of  the  H-acceptors  (I)  and  NPhIN‘S03H 

(II) .  The  mol.  extinction  coeff.  of  (I)  in  the  red  and 

yellow  region  is  that  of  (II)  in  the  blue  and  violet 
region.  The  double  absorption  band  of  (I)  in  the  red 
region  is  attributable  to  equilibrium  between  single 
and  double  mols.,  the  equilibrium  const.  [A]2j[A2] 
being  about  1(H.  Quantum  yields  of  both  the  for¬ 
ward  and  back  reactions  have  been  determined  under 
various  conditions.  J.  W.  S. 

Photochemical  decomposition  of  J-ascorbic 
acid. — See  A.,  1938,  II,  391. 

Formaldehyde  formation  in  the  photo- oxidation 
of  organic  compounds. — See  A.,  1938,  II,  430. 

Polymerisation  of  acetylene  by  slow  electrons . 
G.  Glockler  and  F.  W.  Martin  (Trans.  Electrochem, 
Soc.,  Preprints,  1938,  74,  239 — 253). — The  poly¬ 
merisation  of  C2H2  by  40 — 90-e.v.  electrons  has  been 
studied  in  a  flow  system  by  following  the  pressure 
change  with  a  Pirani  gauge.  The  determination  of 
the  no.  of  mols.  reacting  per  ion-pair  (31 /N)  is 
rendered  difficult  by  the  occurrence  of  secondary 
electrons,  which  cannot  be  allowed  for  accurately  in 
the  current  measurements.  The  estimated  max.  val. 
of  31 JN  is  8.  A  yellow  solid  polymeride  (cuprene  ?) 
has  been  isolated.  A.  J.  E.  W. 

Influence  of  atomic  hydrogen  on  the  synthesis 
of  ammonia  hy  impact  of  positive  ions.  A. 
Gelbert  and  I.  Motschan  (J.  Phys.  Chem.  Russ., 
1938,  11,  33S — 344). — Na‘,  K\  and  Cs‘  induce 
NH3  formation  only  when  their  velocities  exceed  a 
threshold  val.  At  higher  velocities  the  rate  of  the 
NH3  formation  is  almost  independent  of  the  field 
applied,  although  the  ionic  current  increases  with 
increasing  voltage  so  that  the  NH3  yield  per  ion 
decreases  with  increasing  voltage.  If  a  source  of  H 
atoms  (a  hot  W  wire)  is  present,  the  yield  is  high 
(0*15 — 0*3)  and  almost  independent  of  the  voltage. 
Probably  the  reaction  between  N  and  H  atoms  takes 
place  on  the  walls  of  the  vessel.  J.  J.  B. 

Precipitation  stimuli.  N.  P.  Smirnov  (Utschen. 
Zap.  Univ.  Kazan,  1937,  97,  No.  8,  3—14,  15—32; 
cf.  A.,  1935,  132S).: — A  mathematical  treatment  of  the 
co-pptn.  of  salts  with  a  common  ion  is  given. 

,  J.  J.  B. 

Exchange  of  acetic  acid  and  acetate  with 
heavy  water.  L.  D.  C.  Bok  and  K.  H.  Geib_(Z. 
Elektrochem.,  1938,  44,  695;  cf.  A.,  1938,  II,  169). 

C.R.H. 

Inhibition  of  the  ammoniacal  silver  oxide 
precipitation  in  presence  of  small  amounts  of 
ammonium  nitrate.  T.  Millner  (Z.  anal.  Chem., 
1938,  114,  26 — 30). — The  prevention,  by  small 
amounts  of  NH4N03  or  HN03,  of  the  pptn.  of  Ag20 
from  aq.  AgN03  by  aq.  NH3  can  be  satisfactorily 
explained  by  a  consideration  of  the  equilibrium 
conditions  in  the  reactions  (Revchler,  A,,  1904,  ii, 
403)  AgN03  +  2NH4OH  =  Ai(NH3)2N03  +  2H20 


and  Ag(NH3)2N03  +  AgN03  +  2H20  ^  2AgOH  + 
2NH4N03.  .  L.  S.  T. 

Magnesium  carbonate  trihydrate,  basic  car¬ 
bonate,  new  double  compounds  of  magnesium 
carbonate,  and  basic  magnesium  sulphate. 
J.  D’Ans  and  G.  Gloss  (Kali,  1938,  32,  155—158).— 
Methods  for  the  prep,  of  magnesite ;  basic  carbonates 
with  MgO  :  C02  :  H20  =  1  :  0*68 — 0*85  :  2  ; 
31g(0H)2i4-31gC0^7H20  as  spherical,  doubly- refract¬ 
ing  crystals;  MgCl2,MgC03,7H20,  hygroscopic 
crystals,  na  1*49,  1*47,  ny  1*46,  stable  between  —12° 

and  25° ;  231gCOZi31gCl23SHop  (very  hygroscopic) ; 
31gBr2i231gC02fiIl20 ;  MgBr2 , MgC 03 ,7 H20  (very  un¬ 
stable)  ;  and  possifily  MgI2,MgC03,7H20 ; 

Iib2COZf MgC0zAH20 ;  MgS0A$Mg(0H)2fiH20\  and 
31gS04,o31g(OH)2iSH20  are  described.  Double  carbon¬ 
ates  with  Cs,  and  compounds  of  MgC03  with  Mg(N03)2 
or  MgS04,  were  not  obtained  (cf.  A.,  1936,  689).  By 
boiling  an  aq.  suspension  while  air  is  passing, 
MgC03,3H20  is  quickly  converted  into  a  basic 
carbonate  which  is  gradually  changed  into  Mg(OH)2. 

L.  S.  T. 

Mixed  crystal  formation  with  tricalcium 
silicate  and  tricalcium  aluminate.  W.  Jander 
and  J.  Wuhrer  (Zement,  1938,  27,  377 — 379).— 
X-Ray  powder  diagrams  of  the  products  of  heating 
2Ca0,Si02  +  CaC03  +  A1203  (24  hr.  at  1400°)  and 
3Ca0,Si02  +  3Ca0,Al203  (20  hr.  at  1350°)  indicate 
that  6 — 7%  of  aluminate  dissolves  in  the  silicate 
without  alteration  of  the  lattice  const.  This  may  be 
explained  by  assuming  that  10  Al  replaces  3Ca  +  6Si 
in  the  mixed  crystals.  G.  H.  C. 

Organic  derivatives  of  scandium  and  of 
yttrium. — See  A.,  1938,  II,  435. 

Reaction  of  phosphoric  anhydride  with  nitro¬ 
gen  dioxide  and  with  nitric  oxide.  E.  M.  Stod- 
dart  (J.C.S.,  1938,  1459— 1461).— When  P206  is 
heated  with  N02  the  compound  P206,2N0  is  formed 
with  liberation  of  02.  It  is  also  formed  by  direct 
union  of  P205  and  NO.  The  observations  of  Smith 
(A.,  192S,  953)  were  incorrectly  interpreted;  no 
compound  P205,a:N02  is  formed,  and  his  conclusions 
as  to  the  effect  of  intensive  drying  on  the  system 
N02-N0-02  are  invalid.  E.  J.  G. 

Demonstration  of  the  influence  of  acidity  on 
the  reactions  of  intermediate  products  formed  in 
the  reduction  of  chromic  acid.  R.  Lang  (Mikro- 
chim.  Acta,  1938,  3,  113 — 115). — The  formation  of 
intermediate  unstable  valency  states  of  Cr  during  the 
reduction  of  Cr04"  is  demonstrated  by  the  fact  that, 
unlike  Cr04"  and  Cr’“  solutions,  a  solution  of  Cr04" 
to  which  As02'  has  been  added  causes  oxidation  of 
“  ferroine  ”  [o-phenanthroline-Fe11]  in  2n-H2S04  and 
a  reducing  effect  on  “  ferriine  ”■  in  0*3N-acid.  The 
reversal  of  the  process  is  attributed  to  variation  of 
the  energetics  of  the  reaction  with  acidity. 

~  J.W.  S. 

Preparation  of  violet  chrome  alum.  R.  A. 
Crespi  Gherzi  (Rev.  Fac.  Cien.  Quim.  La  Plata, 
1936,  11,  17 — 19). — Formation  of  the  green  isomeride 
is  prevented  by  saturating  a  cooled  solution  of 
K2Cr207  in  H2S04  with  S02  until  the  violet  colour 
appears.  “  F.  R.  G. 
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Chromium  diguanides,  phenyldiguanides,  and 
bisdiguanides. — See  A.,  1938,  II,  435. 

Chrome-tanning  liquors. — See  B.,  1938,  1203. 

Concentration  of  chlorine  isotopes  by  centri¬ 
fuging,  J.  W.  Beams  and  A.  Y.  Masket  (Physical 
Rev.,  1937,  [ii],  51,  384). — CC14  has  been  separated 
into  light,  medium,  and  heavy  fractions  in  an  air- 
driven  centrifuge.  Vais,  of  p  of  the  fractions  are  in 
approx,  agreement  with  theory.  L.  S.  T. 

Complex  compounds  of  iron  sulphate  and 
sulphite -cellulose  extract. — See  B.,  1938,  1203. 

Atmospheric  corrosion  of  iron.— See  B.,  1938, 
1167. 


Corrosion  of  steel.— See  B.,  1938, 1169. 

Corrosion  of  iron  and  lead  in  soils. — See  B., 
1938,1206. 


Compounds  of  hexamethylenetetramine  with 
simple  and  double  salts  of  cobalticyanic  acid  and 
the  nature  of  residual  affinity.— See  A.,  1938,  II, 
434.  - 

Preparation  of  pure  platinum.  N.  Collari  and 
A.  Battaglia  (Annali  Chim.  AppL,  193S,  28,  310 — 
318). — (NH4)2PtCl6  is  reduced  by  H2  at  800°  and  the 
finely-divided  Pt  washed  free  from  Fe  etc.  with  cone. 
HC1;  this  process  having  been  thrice  repeated,  the 
Pt  is  dissolved  in  HN03-HC1  and  electrolytically 
(1*2  v.,  0*05  amp.  per  sq.  cm.)  separated  in  0*4% 
ILjSO^j  at  60°  (lr  remains  in  solution).  The  Pt  is 
finally  recovered  by  dissolution  in  HN03-HC1,  con¬ 
version  into  (NH4)2PtCl6,  etc.  The  Pt  is  fused  on 
CaO  with  the  02-H2  flame  and  the  purity  is  determined 
spectrographically.  F.  O.  H. 


Ammines.  IX.  Diaquo-,  hydroxoaquo-,  and 
acidohydroxo-diammines  of  bivalent  platinum. 
H.  J.  S.  King  (J.C.S.,  1938,  1338— 1346).— cis-  and 
trans -Dipicratodiamminoplatinum, 
ct5-[Pt(NH,)2(C6H207N3)2],4H20  and 
fran5-[Pt(NH3)2(CftH207N3)2],3H20,  are  described. 
cis -  and  /ran^-Sulphatodiamminoplatinum  exist  re¬ 
spectively  as  monohydrate  and  dihydrate  (cf.  Cleve,  K. 
Svensk  Vet.  Akad.  Handl.,  1872,  10,  No.  9). 
Measurements  of  A  and  show  that  these  and  the 
nitratodiammines  exist  in  aq.  solution  as  diaquodi- 
ammino-salts,  and  that  these  are  in  equilibrium  with 
hydroxo-salts.  The  diaquo-salts  could  not  be  isolated 
but  the  following  hydroxo-salts  have  been  obtained : 
cts-[Pt(NH3)2(N03)(OH)] ; 

^m?w-[Pt(I^H3)2(NO3)(OH)],0*5H2O  ;  cis-  and  trans- 
[Pt(NH3)2(C6H207N3)(0H)] ;  cis-  and  trans- 
[{Pt(NH3)2(0H)}2S04],2H20  (I);  cis-  and  trans- 
[Pt(NH3)2(OH)2].  The  dichloro-  and  dinitro-diam- 
mines  are  not  aquotised  in  solution,  but  the  chloro -  and 
ni tro-hydroxodiamminesi  ciS-[Pt(NH3)2(OH)Cl],0*5H2O 
and  cf5-[Pt(NH3)2(OH)(N02)],  have  been  obtained 
from  cis-( I)  and  JBaCl2  or  Ba(N02)2.  F.  J.  G. 

Determination  of  p K  of  soil.— See  B.,  1938,  1207. 


Potentiometric  titration  of  sodium  salts  of 
fatty  acids.  *  P.  Ekwall  (Kolloid-Z.,  1938,  84, 
284 — 291). — The  pE  of  soap  solutions  can  be  deter¬ 
mined  by  the  H2  or  quinhydrone  electrode.  The 
solutions  can  be  titrated  potentiometrically  with  HC1 


with  the  aid  of  the  quinhydrone  or  glass  electrodes. 
The  results  of  conductometric  and  potentiometric 
titration  methods  are  compared.  A  nephelometric 
method,  indicating  the  separation  of  free  fatty  acid, 
is  reported,  and  some  results  are  compared  with 
conductometric  titrations.  E.  S.  H. 

Chlorometry ;  Pontius’  method.  Rizard  (J. 
Pharm.  Chim.,  1938,  [viii],  28,  208— 216).— Deter¬ 
mination  of  Cl  by  NaHC03-KI  is  discussed.  The 
reaction  is  held  to  proceed  by  way  of  IC1  or  by 
formation  of  NaOI.  R.  S.  C. 

Hypohalogenites  in  volumetric  analysis.  I. 
Hypobromite.  O.  TomI6ek  and  M.  JaSek.  II. 
Hypochlorite  and  hypobromite.  O.  Tom1£ek  and 
P.  FiltpovuS  (Coll.  Czech.  Chem.  Comm.,  1938,  10, 
353 — 367,  340 — -352). — I.  At  the  optimum  concn.  of 
0*lN-NaOBr  and  0*5N-NaOH  solutions  kept  in  a  cool, 
dark  place,  the  titro  changes  irregularly,  and  is  best 
determined  by  As03"'  or  T1  in  excess  of  NaOH. 
The  end-point  must  be  determined  potentiometrically. 
Determination  of  I',  S203",  S03",  and  CNS'  gives 
high  results. 

II.  Accurate  determination  of  I',  S203",  and  CNS' 
titrated  with  hypobromite  is  possible  according  to  the 
method  of  Kolthoff  and  Stenger  (A.,  1935,  595)  using 
Ca(OCl)2  and  KBr.  Accurate  vals.  aro  obtainable, 
and  the  solution  kept  in  the  dark  or  in  brown  bottles 
is  much  more  stable  than  that  of  NaOBr. 

F.  R.  G. 

Volumetric  determination  of  fluoride  and 
silicofluoride  ions.  W.  Geffcken  and  H.  Hamann 
(Z.  anal.  Chem.,  1938,  114,  15—21). — F'  and  SiF6" 
are  determined  with  an  accuracy  of  ~1%  by 
acidifying  the  solution  with  a  known  excess  of  HC1 
and  titrating  with  KOH  and  K2Si03  using  suitable 
indicators.  The  method  is  based  on  the  reaction 
6F'  +  Si02  +  2H20  ^  SiF6"  +  40H\  L.  S.  T. 

Determination  of  fluorine  in  foods. — See  B., 

1938,  1226. 

Hydrogen-reduction  method  for  determination 
of  oxygen  in  steel. — See  B.,  1938,  1170. 

Determination  of  oxygen  in  alloy  steels. — See 
B.,  1938,  1170. 

Characteristic  light  phenomenon  for  the  detec¬ 
tion  of  sulphur  compounds.  E.  Schroer  (Z. 
physikal.  Chem.,  1938,  B,  40,  450 — 154). — The  pro¬ 
duction  of  a  characteristic  blue  colouring  in  the  heart 
of  a  EL  flame  by  S  or  gaseous  S  compounds  is  ex¬ 
plained  as  the  process  of  re- combination  of  the  H 
atom  with  the  S2  mol.,  the  excitation  energy  of  which 
is  equal  to  the  heat  of  recombination  of  the  H  atom 
in  resonance.  W.  R.  A. 

Determination  of  sulphur  in  alloys. — See  B., 
1938,  1173. 

Determination  of  forms  of  sulphur  in  insoluble 
residues  from  hydrogenated  coal. — See  B.,  1938, 

nn. 

Assay  of  sulphur  ointments.— See  B.,  1938, 1228. 

[Determination  of  hydrogen  sulphide  and 
carbon  disulphide  in  air  from  viscose  factories  .] — 
See  B.,  1938,  1236.  '  :  r  ; 
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Micro-determination  of  sulphate. — See  A.,  1938, 
HI,  972. 

Conductometric  analysis  of  mixed  sulphuric 
and  butylsulphuric  acids. — See  B.,  1938,  1132. 

Electrometric  determination  of  free  sodium 
hyposulphite  in  reduced  indigo  preparations. — 
See  B.,  1938,  1136. 

Use  of  persulphate  in  the  determination  of 
nitrogen  without  distillation.  K.  Steinitz  (Mikro- 
chim.  Acta,  1938,  3,  110 — 112). — In  the  Rappaport 
method  (cf.  A.,  1938,  III,  462)  only  0-1  g.  of  Ti(OH)4 
is  used  per  100  c.c.  of  digesting  solution.  The 
material  containing  0*02 — 0*35  X  10~3  g.  of  N  is 
heated  with  2  c.c.  of  this  solution  until  a  brown  colour 
appears.  H20  is  added  and  then  0*1  g.  of  K2S208. 
Digestion  is  continued  until  the  solution  is  colourless 
and  white  vapours  appear.  After  cooling,  2 — 3  c.c. 
of  H20  are  added.  If  no  yellow  colour  appears 
>0*3  X  10~3  g.  of  K2S208  remains.  The  solution  is 
again  heated  until  H2S04  fumes  are  evolved,  cooled, 
neutralised,  and  titrated  as  in  the  Rappaport  method. 

J.  W.  S. 

Determination  of  water-soluble  nitrogen  in 
cyanamide. — See  B.,  1938,  1155. 

Direct  determination  of  ammonia  in  water.- — 

See  B.,  1938,  1241. 

Determination  of  ortho-,  pyro-,  and  meta- 
phosphoric  acids  by  colorimetric  pB  titrations. 
A.  B.  Gerber  and  F.  T.  Miles  (Ind.  Eng.  Chem. 
[Anal.],  1938,  10,  519 — 524). — The  acid  containing 
73 — 88%  P2Os  is  diluted  in  such  a  manner  as  to  avoid 
hydration ;  equal  portions  of  the  diluted  solution  are 
titrated  with  NaOH,  one  to  p3  4*4  (bromocresol-green), 
and  the  other  to  8-8  (thymol-blue  or  oleo-red  B) 
in  presence  of  added  NaNCCor  NaCl.  Aq.  AgN03  is 
added  in  excess  to  either  solution  to  form  the  normal 
Ag  salts  and  the  resultant  acid  is  titrated  (Me-red) 
with  NaOH.  From  the  data  obtained  the  proportions 
of  H3P04,  HP03,  and  H4P207  are  calc.  L.  S.  T. 

Spectro-photometric  determination  of  ortho¬ 
phosphate  and  sodium  ions.  A.  Leclere  (J. 
Pharm,  Chirn.,  1938,  [viii],  28,  152— 158).— The  fluid 
containing  <0*5  mg.  of  P206  with  a  NaOAc-aq.  AcOH 
mixture  (2  c.c.)  and  4%  U  acetate  (2  c.c.)  at  100°  in 
5  min.  affords  a  ppt.  which  when  suitably  washed 
and  dissolved  in  dil.  HC1  affords  with  K4Fe(CN)e  in 
20  min.  a  browrn  colour  w'hich  is  measured  spectro- 
photometrically.  5  mg.  of  P206  per  1.  can  be  detected. 
A  strongly  acid  solution  of  a  Na  salt  with  excess  of 
the  reagent  (details  given)  affords  at  room  temp,  a 
ppt.  which  when  washed  and  treated  as  above  affords 
a  colour  applicable  to  spectro-photometric  determin¬ 
ation.  J.  L.  D. 

Determination  of  phosphoric  acid  in  soil  and 
fertilisers. — See  B.,  1938,  1206,  1207. 

Determination  of  arsenic  in  brewing  materials 
and  wine. — See  B.,  1938,  1216,  1217. 

Determination  of  arsenic,  antimony,  and  tin  in 
lead-,  tin-,  and  copper-base  alloys. — See  B.,  1938, 
1171. 

Evaluation  of  commercial  arsenious  oxide  by 
titration  with  iodine. — See  B 1938,  1155. 


Determination  of  boron  in  steel  by  special 
organic  reagents. — See  B.,  1938,  1170. 

Determination  of  boric  acid  in  food  products. — 
See  B.,  1938,  1226. 

Determination  of  silica  in  qnartzites  by  evapor¬ 
ation  with  hydrofluoric  acid.  T.  Kvist  (Z.  anal. 
Chem.,  1938,  114,  21—26;  cf.  A.,  1937,  I,  45).— In 
routine  determinations  of  Si02  in  quartzites  evapor¬ 
ation  with  HF  in  presence  of  H2S04  does  not  give 
correct  vals.,  but  one  evaporation  writh  HF  alone 
gives  a  result  that  is  apparently  correct.  Repeated 
evaporations  in  order  to  reach  const.  wrt.  give  results 
that  are  too  high.  L,  S.  T. 

Determination  of  carbon  monoxide  and  oxygen 
in  industrial  gases. — See  B.,  1938,  1156. 

Detection  of  hydrogen  cyanide  [in  air], — See  B,, 
1938,  1236. 

Determination  of  potash  in  fertilisers. — See  B., 
1938,1207. 

Colorimetric  determination  of  sodium  as 
uranyl  manganese  sodium  acetate.  W.  C.  Wof.l- 
fel  (J.  Biol.  Chem.,  1938,  125,  219— 227).— The 
reagent  is  prepared  from  solutions  of  (a) 
U02(0Ac)2,2H20  (80  g.),  30%  AcOH  (46  ml.),  and 
H20  (to  make  520  g.),  and  (5)  Mn(0Ac)2,4H20 
(245  g.),  30%  AcOH  (23  ml.),  and  H20  (to  make  520 
g.).  (a)  and  (6)  are  mixed  wrhile  hot,  cooled  to  room 

temp.,  and  one  third  of  their  vol.  of  95%  EtOH  is 
added.  After  24  hr.,  0-2  g.  of  pptd. 
NaMn(UC2)3(0Ac)9,6H20  (I)  is  added  to  saturate  the 
solution,  which  is  filtered  immediately  before  use. 
The  sample  (1  ml.  containing  0-1 — 0*5  X  10-3  g.  of 
Na*)  is  treated  wdth  8  ml.  of  this  reagent,  the  solution 
centrifuged,  and  the  ppt.  is  wrashed  writh  a  saturated 
solution  of  (I)  in  glacial  AcOH.  The  ppt.  is  finally 
treated  with  10  ml.  of  KI04  reagent  (KI04  5  g., 
85%  H3P04  100  ml.,  H20  800  ml.),  the  colour  developed 
being  compared  with  standards.  The  application 
of  this  method  to  the  colorimetric  determination  of 
Na  in  urine  and  blood  serum  is  discussed.  J.  W.  S. 

Sensitive  [test  for]  detection  of  lithium.  0. 
Pro3ke  and  R.  Uzel  (Mikrochim.  Acta,  1938,  3, 
105 — 107). — The  reagent  used  is  prepared  by  dis¬ 
solving  2  g.  of  KI04  in  10  c.c.  of  2n-KOH,  diluting 
to  50  c.c.,  treating  with  3  c.c.  of  10%  aq.  FeCl3,6H20, 
and  diluting  again  to  100  c.c.  This  solution  is  stable. 
In  the  test  a  drop  of  neutral  solution  under  test  is 
treated  writh  a  drop  of  reagent.  In  presence  of  >5  &Ag. 
of  Li  an  immediate  ppt.  is  formed.  If  no  ppt.  is 
formed  the  mixture  is  heated  for  1 — 2  min.  in  boiling 
H20,  when  a  yellowish  ppt.  or  cloudiness  is  obtained 
in  presence  of  >0*25  gg.  The  test  is  unaffected 
by  presence  of  K,  Rb,  and  Cs,  but  NH4  salts  should 
be  removed.  The  test  is  more  sensitive  in  presence 
of  Na’,  and  by  saturating  the  test  solution  writh  NaCl 
about  0  05  gg.  of  Li  can  be  detected.  J.  W.  S. 

Soap-solution  method  for  determining  hard¬ 
ness  of  water. — See  B.,  1938, 1241. 

Micro -determination  of  calcium  in  water. — See 

B.,  1938,  1241. 
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Determination  of  calcium  and  magnesium  [in 
water  and  soils]  by  soap  titration. — See  B.,  1938, 
1241. 

Determination  of  magnesium  and  manganese 
in  fertilisers. — See  B.,  1938,  1208. 

Palmitate  determination  of  magnesia  in  water. 
— See  B.,  1938,  1241. 

Determination  of  magnesia  and  lime  in  cooking 
salt.— See  B.,  1938,  1154. 

Determination  of  small  quantities  of  magnesia 
in  limestone  and  [sugar]  defecation  slime. — See 
B.,  1938,  1155. 

Determination  of  metals  in  foods. — See  B.,  1938, 
1226. 

Determination  of  zinc  in  light  aluminium 
alloys  containing  lead,  copper,  antimony,  tin, 
iron,  manganese,  and  magnesium. — See  B.,  1938, 
1174. 

Precipitation  of  cadmium  as  sulphide  and  its 
separation  from  zinc.  C.  Zollner  (Z,  anal. 
Chem.,  1938,  114,  8 — 15). — Cd**  is  pptd.  quantit¬ 
atively  by  H2S,  in  a  form  easy  to  filter,  from  solutions 
containing  15  c.c.  of  cone.  H2S04  per  100  c.c.  GT 
must  be  absent.  Quant,  separation  from  Zn’*  in 
different  proportions  is  effected  by  a  single  pptn. 
in  the  same  [H2S04].  L.  S.  T. 

Determination  of  lead  [in  spray  residue]. — See 
B.,  1938,  1226. 

Determination  of  lead  in  drinking  water. — See 
B.,  1938,  1241. 

Potassium  tungsten  enneachloride  as  a  reduc¬ 
ing  agent.  R.  Uzel  and  R.  Pkibie  (Coll.  Czech. 
Chem.  Comm.,  1938,  10,  330 — 339). — K^WgClg  can 
be  used  in  an  atm.  of  C02  to  replace  TiCl3  in  the  re- 
ductometric  determination  of  Cu,  Fe,  Cr,  Ce,  MnO/, 
or  Br03',  the  end-point  being  measured  potentiometric- 
ally  or  by  the  ink-blue  colour  of  Wv.  F.  R.  G. 

Accuracy  of  the  dithizone  mixed  colour  titra¬ 
tion.  H.  Grubitsch  and  J.  Sinigoj  (Z.  anal.  Chem., 
1938, 114,  30 — 38). — The  errors  involved  in  the  deter¬ 
mination  of  Cu  and  Zn  by  means  of  the  dithizone 
mixed  colour  titration  method  have  been  investigated. 
The  error  is  large  in  the  green  and  reddish-violet 
colour  regions,  but  is  a  min.  in  the  greyish  mixed 
colour  region,  where  the  ratio  colour  change :  added 
metal  ion  is  a  max.  Comparative  titrations  to  this 
mixed  colour  involve  the  min,  errors,  which  are 
±1-5%  for  Cu  and  ±2-5%  for  Zn.  L.  S.  T. 

Microchemical  detection  and  determination  of 
mercury.  N.  D.  Costeantj  (Mikrochim.  Acta,  1938, 
3, 136 — 140).— Filter-paper  is  soaked  with  the  solution 
under  test  and  dried.  A  drop  of  aq.  HI  is  then  applied 
and  the  colour  produced  compared  with  standard 
stains  produced  on  papers  soaked  in  solutions  of 
Hg’*  and  Hg2”  of  known  concn.  J.  W.  S. 

Internal  electrolysis.  IV.  Determination  of 
small  quantities  of  mercury  in  presence  of  copper 
and  zinc.  J.  G.  Fife  (Analyst,  1938,  63,  650 — 651 ; 
cf.  A.,  I.,  1937,  631). — Using  apparatus  described 
previously  (A.,  1936,  1479)  with  anodes  of  Cu  wire, 
cathodes  of  Pt,  anolvte  of  CuS04  s*  5  g.  Cu  and 


2  ml.  of  96%  aq.  IIoS04  per  100  ml.,  and  catholyte 
of  300  ml.  approx,  containing  the  Hg  as  Hg(N03)2, 
CuS04,  ZnS04,  and  6  ml.  of  96%  aq.  H2S04,  the 
electrolysis  is  carried  out  at  60°  for  30--40  min. 
0-7 — 7  mg.  of  Hg  may  be  so  determined.  HN03 
and  nitrates  may  be  substituted  for  H2S04  and 
sulphates.  E.  C.  S. 

Dimethylamino-  and  diethylamino-phenyl- 
iminocamphor.  Reagents  for  mercury.  M. 
Singh  (J.  Indian  Chem.  Soc.,  1938,  15,  402). — 
Dimethylaminophenyliminocamphor  in  EtOH  gives 
a  deep  scarlet  colour  with  Hg**  salts  and  no  colour 
with  Pb,  Cu,  Ni,  Co,  Fe,  Ca,  Ba,  Cd,  Mn,  and  Mg  salts. 
Bi  and  Ag  salts  give  a  faint  pink  colour  and  a  slight, 
white  ppt.  The  Et2  compound  gives  with  Hg*  and 
Hg**  a  deep  violet  colour  which  disappears  on  passing 
02  into  the  solution,  the  colour  reappearing  on  adding 
more  reagent.  Both  reagents  may  be  used  on  filter- 
paper  for  spot  tests,  the  colour  obtained  with  Hg** 
disappearing  and  that  with  Hg*  becoming  black  on 
exposure  to  NH3  vapour.  The  sensitivity  in  each  case 
is  1  in  50,000.  F.  H. 

Microchemical  detection  of  europium  in  mix¬ 
tures  of  rare  earths.  G.  Beck  (Mikrochim.  Acta, 
1938,  3,  141 — 143). — In  common  with  the  lower 
valency  states  of  Ti,  Sn,  V,  Nb,  Mo,  W,  U,  and  Re, 
Eu’*  salts  reduce  cacotheline  (I)  to  a  violet  dye. 
No  other  rare-earth  metals  give  this  reaction,  and  Eu 
can  be  detected  in  a  solution  containing  these  metals 
by  reducing  it  with  Zn  and  HC1  in  presence  of  (I). 
The  limit  of  sensitivity  of  the  test  is  3  {xg.  per  c.c. 

J.  AY.  S. 

Determination  of  aluminium  in  certain  non- 
ferrous  materials  by  use  of  ammonium  aurin- 
tricarboxylate. — See  B.,  1938,  1176. 

Determination  of  aluminium  in  cast  iron. — See 
B.,  1938,  1167. 

Rapid  determination  of  manganese  in  stain¬ 
less  steel. — See  B.,  1938,  1169. 

Direct  determination  of  iron  in  malt  beverages. 
—See  B.,  1938,  1216. 

Electrolytic  analysis  of  nickel  bronzes  and 
light  aluminium  alloys. — See  B.,  1938,  1176. 

Determination  of  nickel  and  boric  acid  in 
nickel-plating  solutions. — See  B.,  1938,  1175. 

Microchemical  detection  by  means  of  redox 
action  with  chromic  acid  and  a  reducing  agent. 
R.  Lang  (Mikrochim.  Acta,  1938,  3,  116—125). — 
Procedures  are  described  for  the  microchemical 
detection  of  Cr04"  with  “  ferriine  ”  and  H2Te04, 
H2Te04  with  “  ferriine  ”  and  K2Cr207,  Cr04"  and 
Te04"  by  induced  oxidation  of  Br\  and  of  Cr04", 
Mn,  Ce,  and  V  with  NHPh2.  All  the  tests  are  based 
on  the  effects  produced  by  unstable  valency  states  of 
Cr.  J.AV.S. 

Determination  of  chromium  by  alkaline  mer¬ 
curic  oxide.  P.  RAYCHAtTDHtTRY  (J.  Indian  Chem. 
Soc.,  1938,  15,  317 — 320). — Cr111  salts,  when  boiled 
with  HgO  freshly  pptd.  from  HgC^  and  excess  of 
NaOH,  are  quantitatively  oxidised  to  Na2Cr04  in 
which  the  Cr  is  determined  iodometrically. 

F.  R.  G. 
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Determination  of  small  quantities  of  antimony 
in  tartar  emetic  spray  residues. — Seo  B.,  1938, 
1210. 

Rapid  analysis  of  type  metals. — See  B.,  1938, 
1171. 

Sensitive  catalytic  test  for  niobium  and 
tantalum.  A.  S.  Komarovski  and  M.  J.  Schapiro 
(Mikrochim.  Acta,  1938,  3,  144 — 140). — The  fact  that 
the  presence  of  substances  capable  of  forming  per- 
acids  causes  reaction  between  S203"  and  H20„  to  yield 
S04"  instead  of  S406"  (A.,  1931, 1133)  is  applied  to  the 
detection  of  Nb  and  Ta.  The  reagent  solution  is 
freshly  prepared  from  equal  parts  of  1%  aq. 
Na2S20o,5H20,  25%  aq.  BaCL>,  0*1n-AcOH,  and* 
0*7%  H202,  and  is  mixed  with  an  equal  vol.  of  the 
solution  under  test,  the  opalescence  produced  being 
compared  with  that  in  a  similar  blank  test.  The 
method  is  capable  of  detecting  0-2  pg.  of  Nb  or  0*4  \xg. 
of  Ta  in  4  c.c.  of  solution.  J.  W.  S. 

Analysis  of  dental  gold  alloys. — See  B.,  1938, 
1171. 

Determination  of  gold  and  silver  in  cyanide 
[leach]  solutions. — See  B.,  1938,  1172. 

s. 

Thyratron-controlled  thermostat.  J.  M.  Stur- 
tevant  (Rev.  Sci.  Instr.,  1938,  9,  276 — 279).'— A 
modified  form  of  the  regulator  described  by  Benedict 
(cf.  A.,  1937, 1,  534)  employs  a  resistance  thermometer 
and  phase- shifting  thyratron  circuit  and  gives  con¬ 
tinuous  control  accurate  to  ±0*003°.  N.  M.  B. 

Improved  method  of  heat  input  control  in  glass 
fractionating  columns.  G.  H.  Morey  (Ind.  Eng. 
Chem.  [Anal.],  1938,  10,  531— 532).'— The  12-1.  Pyrex 
flask,  suitably  protected  and  insulated  by  asbestos,  is 
heated  electrically  by  three  circuits  of  nichrome  wire 
wound  around  the  outside.  L.  S.  T. 

Application  of  the  direct-fusion  furnace  to  the 
helium  method  of  determining  the  geologic  ages 
of  rocks.  R.  D.  Evans  and  C.  Goodman  (Physical 
Rev.,  1937,  [ii],  51,  595). — :With  minor  modifications, 
the  furnace  described  previously  (A.,  1935,  723)  can  be 
used  to  release  He  from  the  boiling  rocks  at  2000°. 

L.S.T. 

Apparatus  for  the  determination  of  the  vari¬ 
ation  of  the  coefficient  of  thermometric  con¬ 
ductivity  of  disperse  bodies.  A.  Kurtener  and 
A.  Chtonovski  (Tech.  Phys.  U.S.S.R.,  1937,  4,  377— 
379) . — The  apparatus  used  previously  is  described. 

C.  R.  H. 

Universal  apparatus  for  micro-analytical  pur¬ 
poses.  F.  Hecut  (Mikrochim.  Acta,  1938,  3,  129 — 
132). — An  electrically- heated  apparatus,  suitable  for 
drying  micro-apparatus  in  a  stream  of  dust-free  air 
and  for  rapid  evaporation  of  liquids,  is  described. 
The  equipment  can  also  be  modified  to  enable  these 
operations  to  be  performed  in  vac.  J.  W.  S. 

Variable-angle  liquid-prism  spectrometer. 
T,  V.  Starkey  (J,  Sci.  Instr.,  1938, 15,  290—292).— 
An  auto- collimating  type  instrument  and  its  use  in 
measuring  n  for  liquids  are  described.  N.  M.  B. 

Permanence  of  absorption  weakeners  of  anti¬ 
mony.  G.  O.  Langstroth  and  D.  R.  McRae  (Rev. 
Sci.  Instr.,  1938,  9,  2S2). — Sb  films  deposited  on  a 


quartz  or  glass  surface  at  the  exit  of  a  heated  tube 
through  which  a  mixture  of  H2  and  SbH3  is  passed 
retain  their  transmission  characteristics  approx,  const, 
for  at  least  a  year.  N.  M.  B. 

Use  of  an  uncalibrated  stepped  wedge  in 
quantitative  spectrum  analysis.  L.  Alifanova 
and  S.  Rajski  (Tech.  Phys.  U.S.S.R.,  1937,  4,  361 — 
364). — Calibration  of  the  wedge  is  not  only  unneces¬ 
sary  but  also  undesirable  as  it  may  introduce  errors. 

C.  R.  H. 

High-temperature  Debye-Scherrer  camera, 
and  its  application  to  the  study  of  the  lattice 
spacing  of  silver.  W.  Hume-Rothery  and  P.  W. 
Reynolds  (Proc.  Roy.  Soc.,  1938,  A,  167,  25— 34). — 
A  camera  for  recording  X-ray  powder  diffraction 
patterns  of  specimens  maintained  at  temp.  >1000° 
is  described.  The  parameter  of  the  Ag  lattice  has 
been  measured  between  20°  and  943°  and  the  results  are 
expressed  in  the  form  of  an  empirical  equation. 

G.D.P. 

Chemical  analysis  by  X-ray  diffraction .  Classi¬ 
fication  and  use  of  X-ray  diffraction  patterns. 
J.  D.  Hanawalt,  H.  W.  Rinn,  and  L.  K.  FreveL 
(Ind.  Eng.  Chem.  [Anal.],  1938,  10,  457—512;  cf. 
A.,  1936,  1084).— Powder  diffraction  data  for  1000 
chemical  substances  are  tabulated,  and  a  scheme  of 
classification  which  makes  possible  a  routine  use  of  the 
Hull  method  of  X-ray  analysis  (A.,  1919,  ii,  470)  is 
given.  A  survey  of  the  apparatus  required,  the 
technique  of  obtaining  and  the  method  of  interpreting 
the  patterns,  and  the  applications  of  X-ray  diffraction 
is  also  given.  L.  S.  T.  u 

Precision  powder  camera  for  photographs  at 
at  high  temperatures,  and  apparatus  for  measur¬ 
ing  X-radiograms.  F.  Schossberger  (Z.  Krist., 
1938, 99, 341 ;  cf.  A.,  1938, 1, 276). — Acknowledgment 
of  the  Seemann  camera.  •  I.  MoA* 

Recording  apparatus  for  the  measurement  of 
integrated  intensities  of  X-ray  reflexions.  O.  B. 
Jackson  and  A.  Goetz  (Physical  Rev.,  1937,  [ii],  51, 
142).  .  L.  S.  T. 

X-Ray  tube  for  crystal  analysis  £md  stress 
measurements.  J.  E.  de  Graaf  and  W.  J.  Oostek- 
xamp  (J.  Sci.  Instr.,  1938,  15,  293 — 303). — A  high- 
output  tube  with  earthed  anode  is  described,  and  the 
factors  determining  the  development  of  a  tube  for 
crystal  analysis  (brightness  of  the  focal  spot,  its  shape 
and  load  distribution,  and  the  purity  of  the  spectrum) 
are  discussed.  General  expressions  for  the  temp,  of  the 
focal  spot  and  the  temp,  gradient  at  the  cooled  wall  are 
deduced.  N.  M.  B. 

Microphotometer  for  analysing  X-ray  diffrac¬ 
tion  patterns  of  raw  cotton  fibre. — See  B.,  1938, 
1139. 

Use  of  the  Lovibond  tintometer  in  colorimetric 
analysis. — See  B.,  1938,  1169. 

Simplified  conductivity  bridge  assembly. 
G.  M.  Evans  (J.  Chem.  Educ.,  1938, 15,  389 — 391). 

L.  S.  T. 

Method  of  mounting  conductivity  and  potentio¬ 
meter  setups.  P.  E.  Hatfield  and  A.  Strickler 
(J.  Chem.  Educ.,  193S,  15,  380—382).  '  L.  S.  T. 
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New  polarograph  and  its  application.  A. 
Schmidt  (Z.  Elektrochem.,  1938,  44,  699 — 70S). — The 
construction  and  application  of  the  instrument  are 
described.  C,  R.  H. 

Electrode  support  for  electrometric  titrations. 
M.  E.  Stansby  (Ind.  Eng.  Chem.  [Anal.],  1938,  10, 
629).  •  L.  S.  T. 

Electrolytic  resistors  for  direct-current  applic¬ 
ations  in  measuring  temperatures.  D.  N.  Craig 
(J.  Res.  Nat.  Bur.  Stand.,  1938,  21,  225 — 233). — The 
resistors  consist  of  glass  capillaries  filled  with  a  solution 
of  CuCl  in  HC1  and  EtOH,  with  Cu  electrodes,  They 
have  a  high  temp,  coeff.  and  high  stability,  and  are 
suitable  for  use  in  meteorographs  to  measure  temp,  of 
—75°  to  30°,  to  within  1°.  A.  J.  E.  W. 

General  theory  of  the  double-focussing  mass 
spectrograph.  R.  Herzog  and  V,  Haek  (Ann, 
Physik,  1938,  [v],'  33,  89— 106),  0.  D.  S. 

Application  of  electron  test  beams  for  micro- 
manipulation.  M.  vok  Ardenne  (Naturwiss.,  1938, 
26,  562). — The  use  of  a  sharp  convergent  electron  test- 
beam  in  connexion  with  the  electron  ultra- microscope 
is  discussed.  A.  J.  M. 

Pulse  chopper  of  the  Geiger-Miiller  counter. 
M.  Kozodaev  and  G,  Latisoiiev  (Compt.  rerid.  Acad. 
Sci.  U.R.S.S.,  1938,  20,  21—23  ;  cf.  Getting,  A.,  1938, 
I,  160). — Factors  affecting  the  time  resolving  power 
(t)  of  counters  are  reviewed.  A  multivibrator  system 
is  designed  for  coincidence  circuit;  it  uses  resistances 
of —‘I  MO,  has  flat  characteristics  (air-  or  A-filled 
tube),  and  t,  3  X  10“*  sec.,  is  the  natural  circuit  period 
independent  of  counter  processes.  1%  of  omissions 
occur  at  103  pulses  per  min.  ;I.  McA. 

Tube  circuit  for  the  Geiger-Muller  counter. 
M.  Kozodaev  (Compt.  rend,  Acad.  Sci.  U.R.S.S.,  1938, 
20,  25 — 26). — It  is  shown  why  the  circuit  described, 
akin  to  that  of  Neher  and  Pickering  (A.,  1938,  I,  277), 
fails,  with  lowered  resistance,  to  reduce  the  pulse 
duration  of  the  counter  (cf.  preceding  abstract). 

•  I.  McA. 

Limiting  sensitivity  of  an  alternating-current 
method  of  measuring  small  magnetic  moments . 
E.  A.  Johnson  (Rev.  Sci.  Instr.,  1938,  9,  263—266).^— 
The  moment  of  small  magnetic  dipoles  is  measured  by 
rotating  the  dipole,  inside  a  fixed  coil  and  measuring 
the  voltage  induced  in  the  coil  by  means  of  an  a.c. 
amplifier.  The  limiting  sensitivity  is  calc.,  and 
moments  of  3xl0'7 — SxlOr8  c.g.s.  unit  can  be 
detected.  The  method  has  been  applied' to  the 
measurement  of  the  polarisation  in  sedimentary 
deposits.  N.  M.  B. 

Laboratory  apparatus  for  mixing  small  quan¬ 
tities  of  gas  in  a  gas  stream  at  constant  ratio. 
A.  van  der  Linden  (Chem.  Weekblad,  1938,  35, 
664). — The  main  gas  stream  is  measured  by  a  gas- 
meter  and  passes  through  a  constricted  tube.  By  an 
arrangement  of  two  respirators  placed  respectively  in 
front  of  and  behind  the  constriction,  the  second 
aspirator  containing  the  gas  to  be  added  in  small 
amount,  the  difference  in  pressure  caused  by  the 
•  restriction  is  used  to  force  the  second  gas  into  the  main 
gas  stream.  Const,  ratios  of  0*1— 1%  can  be  main¬ 


tained.  Arrangements  are  made  for  filling  the  gas 
aspirator  should  it  become  empty.  S.  C. 

Apparatus  for  examining  firedamp  and  mine 
gases. — See  B.,  1938,  1118. 

Portable  instrument  for  analysis  of  hydrogen 
cyanide-air  mixtures. — See  B.,  1938,  1154. 

Silver  membranes.  H.  J.  Read  and  M.  Kil¬ 
patrick  (Trans.  Electrochem.  Soe.,  1938,  74,  Preprint, 
255—277;  cf.  A.,  1933,  565;  1935,  931).— Apparatus 
and  technique  for  the  prep,  of  Ag  membranes  by 
distillation  of  Zn  from  sheets  of  a  Ag-Zn  alloy,  and 
for  the  measurement  of  the  permeability  of  the  mem¬ 
branes  to  gases  (£),  are  described.  The  effect  of  the 
alloy  composition  and  of  the  time  and  temp,  of  distill¬ 
ation  on  p  and  k  for  the  membrane  are  determined. 
Photomicrograms  of  typical  membranes  are  given,  the 
effect  of  reheating  being  illustrated.  Vais,  of  the 
mean  pore  radius  and  no.  of  pores  per  unit  area  are 
calc.  A.  J.  E.  W.  . 

Pyknometer.  J.  Westrerg  (Z.  Spiritusind., 
1938,  61,  286 — 287). — In  the  described  instrument, 
which  is  suitable  for  volatile  liquids  and  those  having 
low  7],  the  thermometer  (0 — 25y)  is  fused  through  the 
side  of  the  bulb.  A  marked  capillary  neck  to  the 
bulb  is  surmounted  by  an  expansion  chamber  closed 
with  a  ground  stopper.  A  special  funnel  is  provided 
for  filling,  and  a  capillary  tube  for  drying. 

.  v  I.  A.  P. 

Hydrogen,  sulphide  generator.  C.  W.  Bennett 
(J.  Chem.  Educ.,  1938,  15,  377— 379).  L.  S.  T. 

Lecture  apparatus  for  [the  collection  of]  gases. 
E.  T.  Hoppe  (J.  Chem.  Educ.,  1938,  15,  369). 

l.  s.  t; 

High-speed  multi-jet  oil  diffusion  pumps  of 
metal  construction.  C.  M.  Van  Atta  and  L.  C. 
Van  Atta  (Physical  Rev.,  1937,  [ii],  51,  377). 

L.  S.  T. 

Production  of  metal  single  crystals  between 
20  and  0*2  g.  J.  Rinehart  and  A.  Goetz  (Physical 
Rev.,  1937,  [ii],  51,  147).— The  liquid  metal  is  sprayed 
by  the  application  of  gas  at  100—150  atm.  at  a  temp 
>  the  m.p.  The  resulting  metal  dust  crystallises 
while  hovering  in  an  oil  fog,  and  the  particles  are 
separated  by  sedimentation  and  centrifuging  in  order 
to  obtain  suspensions  of  crystals  of  equal  size,  which 
are  then  oriented  crystallographically  parallel. 

<  •••■;:.*  .  L.  S.  T. 

Production  of  very  thin  beryllium  flakes  for  a 
p  olonium-beryllium  neutron  source .  TL  R .  F ol- 
som  (Physical  Rev.,  1937,  [ii],  51,  375). — A  technique 
for  producing  very  thin  flakes  of  Be  by  a  vac. -evapor¬ 
ation  process,  and  the  use  of  these  flakes  to  produce 
an  intense  Po-Be  neutron  source  cone,  in  a  small 
vol.,  are  described.  L.  S.  T. 

Rapid  method  for  drying  solid  synthetic 
products.  H.  V.  Allison  (J.  Chem.  Educ.,  1938, 
15,  379). — The  arrangement  described  replaces  the 
use  of  porous  plates  or  an  oven.  75 — 100  g.  of  wet 
material  can  be  dried  in  30- — 45  min.  at  room  temp. 

L.  S.T. 

Use  of  isotopes  in  chemical  investigation. 
K.  H.  Gets  (Angew.  Chem.,  1938,  51,  622—626).— 
A  review  dealing  with  the  use  of  radioactive  indicators 
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(natural  and  artificial),  and  with  the  application  of  D 
for  determining  the  course  of  reactions.  Exchange 
experiments  with  isotopes  other  than  D  are  also 
reviewed.  A.  J.  M. 

Determination  of  particle  size  and  mol.  wts. 
by  centrifuges.  P.  von  Mutzenbecher  (Angew. 
Chem.,  1938,  51,  633 — 640). — A  review  dealing  with 
the  theory  and  technique  of  sedimentation  analysis. 

A.  J.  M. 

Electrostatic  method  of  measuring  elastic 
constants.  D.  Bancroft  and  R.  B.  Jacobs  (Rev. 
Sci.  Instr.,  1938,  9, 279 — 281). — The  method  described 
employs  a  sensitive  electrostatic  pick-up  for  ascertain¬ 
ing  the  condition  of  resonance.  Measurements  of 
Ybung’s  modulus  and  the  rigidity  plotted  for  various 
temp,  for  a  C-steel  rod  are  accurate  to  0*1%. 

N.  M.  B. 

Greaseless  stopcock.  L.  S.  Echols,  jun.  (Ind. 
Eng.  Chem.  [Anal.],  1938,  10,  527). — A  modified 
Hg- sealed  stopcock,  positive  in  action,  insensitive  to 
changes  in  temp.,  and  eliminating  hysteresis  effects 
and  loss  of  gas  vol.,  is  described.  L.  S.  T. 

Simplified  portable  McLeod  gauge.  E.  W. 
Flosdorf  (Ind.  Eng.  Chem.  [Anal.],  1938,  10,  534). 

L.  S.  T. 

Continuous  extractor  using  bot  solvent. 
T.  R.  P.  Gibb,  jun.  (Ind.  Eng,  Chem.;  [Anal.],  1938, 
10,  547). — The  continuous,  automatic  apparatus, 
which  can  be  attached  to  any  flask,  employs  solvents 
at  the  b.p. ;  since  channeling  and  filter  clogging  are 
avoided,  it  is  suitable  for  the  extraction  of  adhesive, 
semi-solid  tars,  or  gelatinous  substances.  The  flow 
of  solvent  varies  from  20  to  50  c.c.  per  min.  Quantities 
of  material  much  larger  than  usual  can  be  dealt  with. 

L.  S.  T. 

Elimination  of  surface  tension  effects  in  speci¬ 
fic  gravity  measurements.  C.  H.  M.  Roberts 
(Ind.  Eng.  Chem.  [Anal.],  1938,  10,  518— 519).— A 
small  drop  of  1%  aq.  Na  lauryl  sulphate  is  added  to 
the  surface  of  the  aq.  solution  after  immersion  of  the 
plummet  in  order  to  ensure  complete  and  reproducible 


wetting  of  the  wire.  Diffusion  of  the  added  substance 
into  the  solution  is  thus  minimised;  its  effect  on  the 
d  is  negligible.  L.  S.  T. 

Compact  self-regulating  valve.  L.  Williams 
and  A.  H.  W.  Busby  (Ind.  Eng.  Chem.  [Anal.],  1938, 
10,  512). — The  valve  described  maintains  the  rate  of 
flow  of  gas  into  a  vac.  const,  to  within  10%  for  a 
variation  in  pressure  from  28  to  2  in.  of  Hg.  By  a 
reverse  arrangement  of  the  needle,  the  valve  can  be 
adapted  to  the  control  of  gas  flow  from  a  pressure 
source.  L.  S.  T. 

Surface  tensiometer.  H.  N.  Holmes  (Science, 
1938,  88,  223 — 224). — A  modified  Lloyds-Scarth 
(ibid.,  1926,  64,  253)  tensiometer  is  described. 

L.  S.  T. 

Distillation  apparatus.  J.  Erdos  and  B.  Mol- 
nar  (J.  Pharm.  China.,  1938,  [viii],  28,  216 — 219). — 
A  compact  apparatus  avoiding  exposure  of  the  vapour 
to  air  is  described.  R.  S.  C. 

Laboratory  columns  packed  with  silicon  car¬ 
bide.  H.  J.  Hall  and  G.  B.  Bachman  (Ind.  Eng. 
Chem.  [Anal.],  1938,  10,  548—549;  cf.  B„  1936, 
306). — Distillation  columns  packed  with  3 — 6-mcsh 
SiC  compare  favourably  in  efficiency  with  recently- 
developed  packed  columns,  and  can  be  used  for  most 
distillations  of  org.  and  inorg.  substances.  After  use, 
efficiency  is  easily  restored  by  refluxing  with  a  suit¬ 
able  solvent  or  by  boiling  with  HN03  or  Cr03  cleaning 
mixture.  Test  data  for  a  mixture  of  C6H6  and 
C2H4C12  are  recorded,  and  the  results  of  a  comparison 
with  metal  packings  are  given.  For  the  distillation 
of  unstable  halides  or  corrosive  S  compounds,  SiC  is 
advantageous.  L.  S.  T. 

4 1  Twin  tubes  9  ’  for  experiments  with  free 
radicals.  L.  Anschutz  (Ber.,  1938,  71,  [2?],  1902). 
— The  apparatus  consists  essentially  of  two  Schlenk 
tubes  joined  by  a  lateral  tube.  It  is  useful  for  the 
separation  of  a  metallic  ketyl  solution  from  excess 
of  metal,  for  the  determination  of  the  suitability  of 
the  experimental  conditions  for  the  prep,  of  unknown 
radicals,  and  for  lecture  experiments.  .  H.  W. 


Geochemistry. 


Determination  of  the  meteorological  con¬ 
ditions  of  the  atmosphere  by  the  use  of  radio- 
sounding  balloons.  H.  A.  Thomas  (Proc.  Roy.  Soc., 
1938,  A,  167,  227 — 250). — The  radio- transmitter, 
barometer,  and  thermometer  units  are  described  and 
the  results  of  typical  ascents  are  analysed. 

G.  D.P.. 

Chemical  composition  of  the  rainfall  in  Hol¬ 
land.  K.  W.  H.  Leeflang  (Chem.  Weekblad,  1938, 
35,  658 — 664).— Analyses  of  the  rainfall  for  colour, 
k,  solids,  reducing  power  (KMn04),  Cl,  HNO*,  IIX03, 
S04'\  HCCy ,  Si02,  NH4,  albuminoid  M3,  CaO,  MgO, 
alkali  metals  (Na),  hardness,  and  carbonate  hardness, 
in  different  seasons  from  1933  to  1937,  and  at  different 
distances  from  the  coast,  are  recorded  and  discussed. 

#  s.  c. 

[Chemical  and  physico-chemical  data  for  the 
air  and  thermal  waters  of]  the  Giusti  grotto  of 


Monsummano  [Pistoia,  Italy].  C.  Porlezza  and 
M.  Tramontano-Guerritore  (Annali  Chim.  Appl., 
1938,  28,  281—289).  F.  0.  H. 

Metamorphism  of  ocean  salt  deposits.  H. 
Borchert  (Kali,  1938,  32,  132—135,  143—146, 
169 — 172). — A  discussion,  with  especial  reference  to 
metamorphism  by  intrusive  waters  and  to  Janecke’s 
views.  L.  S.  T. 

Liberation  of  helium  from  [Travancore]  mon- 
azite  by  heating.  P.  R.  Subbaraman  and  K.  R. 
Krishnaswami  (Current  Sci,  1938,  7,  54 — 55). — 40- 
and  80-mesh  samples  yielded  0*850  and  0*903  c.c.  per 
g.,  respectively.  For  complete  liberation  of  He  in 
4  hr.  samples  must  be  heated  at  1000 — 1100°. 

L.  S.  T.  . 

Internal  structure  of  the  earth  ;  genesis  of* 
continents  and  oceans.  A.  Dauvillier  (Compt. 
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rend.,  1938,  207,  452 — 454). — The  internal  com¬ 
position  and  structure  of  the  earth  are  discussed  on 
analogy  with  meteorites.  The  surface  structure  is 
probably  produced  by  similar  processes  to  that  of 
the  moon,  with  wrhich  it  is  compared.  H20  in  oceans 
is  formed  by  reduction  of  ferrous  metal  oxides  by  H2 
during  the  cooling  period.  A.  J.  E.  W. 

Magnetic  properties  of  the  rocks  constituting 
the  earth’s  crust.  I.  Y.  Kat6  (Sci.  Rep.  Tohoku, 
1938,  fi],  27,  91—100). — The  effect  of  temp,  on  the 
magnetisation  of  lava  in  a  wreak  field  has  been  in¬ 
vestigated  by  a  method  which  is  described.  The 
susceptibility,  which  is  dependent  only  on  the  amount 
of  magnetite  in  the  sample,  reaches  a  max.  at  200 — 
250°  and  becomes  zero  at  625°.  W.  R.  A. 

Microscopical  examination  of  non-opaque 
minerals.  D.  A.  P.  Wilson  and  V.  L.  Bosazza 
{J.  Chem.  Met.  Soc.  S.  Africa,  1938,  38,  539 — 543). — 
Grains  of  mineral  concentrates  are  mixed  with 
bakelite  powder  and  briquetted  by  heating  in  a  mould. 
Sections  are  then  cut  and  examined  in  transmitted 
light.  L.  S.  T. 

Microscopical  and  chemical  analyses  of  the 
Cambrian  phosphorites  from  Sandomierz.  W. 
Wawryk  (Rocz.  Pols.  Towr.  Geol.  Krakowr,  1932,  8, 
266 — 272). — Siliceous  phosphate  nodules  are  found 
in  conglomerate.  The  amorphous  and  cryptocryst. 
phosphates  consist  of  fluorapatite  and  F-free  phos¬ 
phorite.  ;  ■  Ck.  Abs.  (e) 

Solubility  of  quartz.  C.  S.  Fox  (Rec.  GeoL* 
Survey  India,  1936,  69,  423 — 425;  Chem.  Zentr., 
1936,  ii,  2323). — Attack  of  specimens  of  quartzite 
is  attributed  to  some  form  of  mollusc.  A.  J.  E.  W. 

Size  and  specific  gravity  of  seashore  sand.  Y. 
Ikbda,  M.  Aramata,  and  K.  Yoneta  (Mem.  Fac. 
Eng.  Hokkaido,  1938, 4, 239 — 254). — Sp.  gr.,  apparent 
sp.  gr.,  porosity,  and  average  diameter  are  tabulated 
for  206  seashore  sands  from  Honsyu,  Hokkaido,  and 
Karahuto.  Frequency  curves  of  these  properties 
are  plotted.  L.  S.  T. 

Origin  of  the  Quebec  phlogopite-apatite  de¬ 
posits.  K.  K.  Landes  (Amer.  Min.,  1938,  23, 
359—390;  cf.  A.,  1938, 1,  281). — The  general  geology, 
the  deposits,  the  21  minerals  present  and  their  para- 
genesis  are  described.  Previous  theories  of  the  origin 
of  the  deposits  are  criticised  and  a  new  theory  is 
advanced.  L.  S.  T. 

Petrographic  and  chemical  study  of  the 
dacites  of  Draica,  Hunedoara.  V.  Ianovtci 
(Ann.  Sci.  Univ.  Jassy,  1938,  24,  II,  303 — 313). — 
Constituent  minerals  are  described  and  twro  chemical 
analyses  are  given.  L.  S.  T, 

Metalliferous  deposits  of  Tulghes.  VII. 
Huian  outcrop.  A.  Chelarescu  (Ann.  Sci.  Univ. 
Jassy,  1938,  24,  II,  340—372 ;  cf.  ibid,,  1937,  23,  II, 
316). — Rocks  and  minerals  adjoining  the  deposit 
are  described,  together  with  the  constituents  of  the 
ore,  which  are  magnetite  (I),  pyrite,  chalcopyrite, 
haematite  (II),  limonitc,  and  maghemite  [(II)  pro¬ 
duced  by  alteration  of  (I)].  L.  S.-T. 

Romerite.  C.  W.  Wolfe  (Amer.  Min.,  1938,  23, 
468). — A  correction  (cf.  A.,  1937,  I,  431).  L.  S.  T. 


Sedimentary  copper,  vanadium-uranium,  and 
silver  in  south  western  United  States.  F.  R. 
Koeberun  (Econ.  Geol.,  1938,  33,  458 — 461). — A 
discussion  concerning  the  origin  of  these  deposits 
(cf.  A.,  1938,  I,  218).  L.  S.  T. 

Talc  deposits  of  N.  Carolina.  B.  C.  Money¬ 
maker  (Econ.  Geol.,  1938,  33,  461 — 463;  cf.  A., 
1938,  I,  281). — The  talc  and  the  pseudodiorite  of 
southwestern  N.  Carolina  and  the  contiguous  parts 
of  Georgia  were  probably  formed  by  hot  solutions  of 
magmatic  origin.  L.  S.  T. 

Tungsten  mineralisation  at  Oreana,  Nevada. 
P.  F.  Kerr  (Econ.  Geol.,  1938,  33,  390 — 427). — 
Rock  types  of  the  area,  the  minerals  of  the  pegmatites, 
the  sequence  of  mineralisation,  and  the  origin  of  the 
Oreana  deposit  are  discussed.  This  deposit  is 
unique  among  American  W  deposits  in  that  the 
scheelite  mineralisation  is  considered  to  be  pegmatitic. 
Beryl,  oligoclase,  albite,  phlogopite,  fluorite,  quartz, 
and  scheelite  (I)  are  the  chief  minerals.  The  two 
forms  of  (I)  deposition  are  complex  pegmatite  dykes 
cutting  metadiorite,  and  lens -like  masses  along  a 
liinestone-metadiorite  contact.  The  pegmatitic 
minerals  appear  to  have  been  produced  by  hydro - 
thermal  solutions  originating  belowr  and  working 
upwrard  through  limestone  to  the  metadiorite.  (I) 
appears  to  have  been  produced  within  a  comparatively 
narrow  range  of  conditions  accompanying  the  form¬ 
ation  of  alkali  felspar  and  phlogopite  mica. 

L.  S.  T. 

Petrologic  results  of  a  study  of  the  minerals 
from  the  Tertiary  volcanic  rocks  of  the  San  Juan 
region,  Colorado.  E.  S.  Larsen,  J.  Irving,  F.  A* 
Gonyer,  and  E.  S.  Larsen  3rd.  (Amer.  Min.,  1938, 
23,  417—429;  cf.  A.,  1938,  I,  483). — Orthoclase  and 
related  alkaline  felspars  are  not  abundant  in  the 
lavas  of  the  San  Juan  region,  except  in  the  ground- 
mass.  Three  chemical  analyses  of  sanidine  pheno- 
crysts  from  these  lavas,  the  alkali  and  CaO  contents 
of  these  phenocrysts  and  of  the  rocks  in  which  they 
occur,  and  the  optical  properties  of  the  sanidines  are 
tabulated.  Various  relationships  are  represented 
graphically,  and  the  crystallisation  curve  of  albite 
and  orthoclase  in  the  rocks  of  the  San  Juan  mountains 
is  given.  Minor  accessories,  such  as  magnetite, 
ilmenite,  fluorapatite,  zircon,  sphene,  etc.,  are  dis¬ 
cussed.  A  summary  of  the  wrhole  investigation  is 
included.  L.  S.  T. 

Garnet  crystals  in  cavities  in  metamorphosed 
Triassic  conglomerate  in  York  County,  Pennsyl¬ 
vania.  G.  W.  Stose  and  J.  J.  Glass  (Amer. 
Min.,  1938,  23,  430 — 435). — The  physical  and  optical 
properties  of  large,  wrell-formed  crystals  of  andradite 
garnet  discovered  in  this  locality  are  described. 

L.  S.  T. 

Composition  and  occurrence  of  garnets.  W.  I. 
Wright  (Amer.  Min.,  1938, 23, 436 — 449).— Published 
analyses  have  been  surveyed  in  order  to  determine 
which  particular  garnet  is  characteristic  of  each 
rock  type.  223  analyses  are  expressed  in  percentages 
of  spessartite  (I),  grossularite  (II),  pvrope,  almandite 
(III),  and  andradite  (IV).  Triangular  diagrams  for 
occurrence  of  different  varieties  of  garnet  in  eight 
different  rock  types,  e.g.,  granites,  eclogites.  calcareous 
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rocks,  etc.,  are  given.  The  results  show  the  re¬ 
markable  constancy  of  one  variety  of  garnet  in  each 
rock  -  type.  (I)  and  (III)  constitute  85 — 90%  of 
the  mols.  of  garnets  from  pegmatites  and  granites, 
and  (II)  and  (IV)  represent  >90%  of  the  garnet 
mols.  in  calcareous  contact  rocks.  New  chemical 
analyses  of  two  garnets  from  biotite  schists  from 
Amisk  Lake,  N.  Saskatchewan,  and  from  Alaska  are 
recorded.  L.  S.  T. 

Orthopyroxenes  of  the  Bushveld  type.  H.  H. 
Hess  and  A.  H.  Phillips  (Amer.  Min.,  1938,  23, 
450—^56). — Two  chemical  analyses  of  bronzite  and 
one  of  bronzitito,  and  the  anomalous  optical  properties 
of  such  pyroxenes,  are  recorded  and  discussed. 
Orthopyroxenes  from  plutonic  igneous  rocks  average 
2*15%  of  CaO,  whilst  those  from  volcanic  rocks 
average  2-28%  of  CaO,  corresponding  with  ~9% 
of  the  diopside  mol.  and  indicating  that  this  represents 
the  solubility  of  this  mol.  in  Mg-rich  orthopyroxenes 
at  high  temp.  L.  S.  T. 

[Metamorphic  rocks  of]  Adelie  Land,  [Antar- 
tica].  D.  Stewart,  jun.  (Amer.  Min.,  1938,  23, 
464—467). — The  mineralogical  compositions  of  eleven 
of  these  rocks  are  tabulated.  L.  S.  T. 

Geology  of  the  Caribou  stock,  in  the  Front 
Range,  Colorado.  W.  Smith  (Amer.  J.  Sci.,  1938, 
[v],  36,  161—196).  L.  S.  T. 

Geochemistry  and  mineralogy  of  Polar  regions. 
A.  E.  Fersman  (Compt.  rend.  Acad.  Sci.  U.R.S.S., 
1938,  19,  619 — 623). — Conditions  characterised  by 
low  reaction  rates  and  liquid  [1I20]  are  illustrated  in 
a  review  of  typical  minerals  and  geological  features, 

I.  McA. 

Pegmatites  at  Tinton,  South  Dakota.  F.  L. 
Hess  and  B.  Bryan,  jun.  (U.S.  Bur.  Mines,  Rept. 
Invest.,  1938,  No.  3404,  1 — 19). — A  preliminary 
report  on  these  pegmatites,  which  have  yielded  small 
amounts  of  Sn  ore.  Large  bodies  of  felspar  (analysis 
is  given  of  necronite — a  fetid  microcline)  and  quartz- 
spodumene-rock  (averaging  2%  Li20)  are  available. 
Amblygonite,  mica,  and  some  columbite  are  also 
present.  L.  J.  S. 

Analysis  of  a  red  earth  and  bitumen  content  of 
an  argillite  from  Bustranje  (S.  Serbia).  K. 
Schoklitsoh  (Zentr.  Min.,  1936,  A,  171 — 174; 
Chem.  Zentr.,  1936,  ii,  1140). — The  red  earth  con¬ 
tained  Si02  45*48,  Ti02  1*30,  AL03  20*33,  Fe203 
10-62,  FeO  0*40,  MnO  0*0002,  Mg()  2*42,  CaO  0*005, 
NaaO  0*11,  KjO  5*21,  H20+  8*47,  H20—  5*97, 
S  0*20%.  The  argillite  contained  1*3%  of  bitumen. 

-  H.  J.E. 

Plumb  ocalcite  from  Tsumeb,  and  tarnowitzite. 
W.  Siegl  (Z.  Krist.,  1938,  99,  95 — 121). — The 
CaC03  •  PbC03  ratio  and  mode  of  association  in  these 
minerals  (I,  II)  has  been  studied  by  chemical,  density, 
and  X-ray  analyses,  confirmed  by  crystallographic 
and  optical  measurements.  Neither  is  homogeneous. 
(I)  has  the  dimensions  and  structure  of  calcite, 
cerussite  and  calcite  (Zn,  Mg,  <1  %)  forming  anomalous 
mixed  crystals ;  the  outer  shell  has  a  high  fine¬ 
grained  PbC03  content.  The  outer  region  of  (II)  is  a 
member  of  the  isomorphous  aragonite-cerussite  series 


(PbC03  ~3%)  with  rhombic  cell  elements  a  4*97, 
b  8*015,  c  5*79  a.,  ~1%  >  those  of  aragonite ;  excess 
of  cerussite  is  neither  free  nor  isomorphously  associated. 
Cryst.  co-orientation  is  discussed.  I.  MoA. 

Mineralogical  nature  of  aluminium  hydrox¬ 
ide  in  French  W.  African  bauxites.  J.  de 
Laftarent  and  R.  Hocart  (Compt.  rend.,  1938,  207, 
202 — 203). — The  deposits  are  described;  H.  J.  E. 

Highly  persistent  *  fluorescence  in  natural 
calcites.  M.  DfSRiBfiRfs  (Compt.  rend.,  1938,  207, 
222 — 223). — A  discussion  of  the  colour  and  persistence 
of  the  fluorescence  exhibited  by  various  abnormal 
specimens.  H.  J.  E. 

Formation  of  bituminous  sediments.  K. 
Krejci-Grap  (Sclir.  Gcbiet  BrennstofF-Geol.,  1935, 
Pt.  10,  71 — 94;  Cliem.  Zentr.,  1936,  ii,  2832). — Org. 
sea  deposits  usually  form  coals ;  sapropelites  form 
bituminous  coals  or  coal-oil  shales,  but  with  chalk 
bitumens  and  asphalts  appear.  No  regular  connexion 
between  sea  and  mineral  oil  deposits  can  be  traced,  a 
more  specialised  nature  being  assumed  for  the  latter. 

A.  H.  C. 

Vegetable  material  as  the  origin  of  mineral 
oil.  A.  Treibs  (Schr.  Gebiet  .  Brennstoff-Geol., 
1935,  Pt.  10,  121 — 148;  Chem.  Zentr.,  1936,  ii, 
2831). — It  is  concluded  that  plants  play  a  part  in  the 
formation  of  bitumens  and  mineral  oils  (temp. 
>200°).  Hacmin  and  chlorophyll  (I)  derivatives  are 
stable  only  in  H20  as  they  decay  in  air.  Non-fatty 
substances,  carbohydrates,  and  proteins  may  also 
therefore  be  precursors  of  mineral  oil  but  must 
contain  (I)  or  its  degradation  products.  A.  H.  C. 

Origin  of  mineral  oil.  K.  Krejci-Graf  (Kali, 
1936, 30, 51— 108, 25  pp. ;  Chem.  Zentr.,  1936, ii, 247 6). 
— Available  deposits  are  not  dependent  on  the  nature 
of  accompanying  rock  and  an  examination  of  existing 
silt  deposits  points  to  decaying  deposits  as  the  origin 
of  mineral  oils.  Org.  material  is  deposited  in  02-free 
H20  with  clay  etc.  and  by  drying,  and  decomp. 
(e.<7.,  by  freezing)  may  be  converted  into  peat.  The 
possibility  of  an  origin  as  coal  is  excluded  by  the 
presence  in  oils  of  porphyrins! '  and  characteristic 
metals.  Marine  rather  than  fresh-H20  deposits  are 
held  to  account  for  the  greater  part  of  mineral  oil. 
Org.  material  is  adsorbed,  H  or  complexes  rich  in  H 
split  off  by  bacterial  action,  and  residual  bitumen  is 
hydrogenated  to  paraffins.  Oxygenation  yields 
naphthenes  and  heavy  oils,  asphalt,  ozokerite, 
graphite,  etc.  -  A.  H.  C. 

Origin  of  petroleum.  E.  Berl  (Amer.  Inst. 
Min.  Met.  Eng.,  Tech.  Paper  920;  Petrol.  Tech., 
1938, 1,  No.  2,  18  pp.).— The  theory  is  developed  that 
petroleum  has  been  formed  from  plant  carbohydrates 
which  were  first  converted  into  asphalt-like  “  proto- 
products  ”  under  the  influence  of  high  pressures  and 
moderate  temp,  in  an  alkaline  medium,  and  were 
subsequently  hydrogenated  and  cracked.  Experi¬ 
mental  evidence  supporting  this  hypothesis  is  de¬ 
scribed  (cf.  A.,  1933,  929 ;  1937, 1,  430).  A.  B.  M. 

Oil-field  geology.  V.  Bilibin  (Azer.  Neft  Choz., 
1935*,  No.  7 — 8,  53 — 56). — A  geological  discussion  of 
the  Zuikha  oil  fields.  Ch.  Abs.  (e) 
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Excitation  of  Balmer  and  Paschen  series  of 
hydrogen  and  deuterium  by  electrodeless  dis¬ 
charge.  H.  Nacjaoka  and  T.  Mishima  (Sci.  Papers 
Inst.  Phys.  Chem.  Res.  Tokyo,  1938,  34,  931 — 956). — 
Spectra  excited  by  the  electrodeless  discharge  were 
examined  photometrically  and  the  spark  during 
discharge  was  photographed  on  a  rapidly  rotating 
film.  Balmer  series  almost  free  of  secondary  spectrum 
were  obtained  to  n  =  20,  and  with  slightly  increased 
pressure  to  n  —  37.  The  electron  distribution  func¬ 
tion  for  7i  =  10  is  shown  diagrammatically,  and 
hi  —  XD  for  n  —  7 — 20  are  given.  Paschen  series  to 
high  terms  are  described  and  compared  with  spectro¬ 
grams  of  hot  stars  in  the  infra-red.  Xs  —  >.D  data  are 
given.  N,  M.  B. 

Kramers*  law.  A  correction.  T.  L.  Page 
(Nature,  1938,  142,  615) —Revised  and  extended 
measurements  of  the  Paschen  continuous  emission  of 
H  indicate  the  validity  of  the  law  for  at.  H  (cf.  A., 
1938,  I,  543).  It  should  not  be  used  in  calculating 
the  absorption  of  the  alkalis  and  the  non-hvdrogenic 
elements  in  a  stellar  atm.  L.  S.  T. 

Bands  of  H*  ending  on  the  2p1n  level.  G.  H. 
Dieke  (Physical  Rev.,  1938,  [ii],  54,  439 — 445). — A 
more  compiete  analysis,  based  on  new  measurements, 
is  given  for  the  band  system.  Accurate  vals.  of  the 
consts.  are  obtained,  and  the  irregularities  in  the 
A-doubling  and  perturbations  are  traced  to  the  inter¬ 
action  with  the  higher  vibrational  levels  of  2 
New  information  is  obtained  about  some  of  the  states 
which  have  both  electrons  excited.  N.  M.  B. 

Wave-length  of  the  new  nitrogen  line.  J. 
Kaplan  (Physical  Rev.,  1938,  [ii],  54,  541 ;  cf.  A., 
1938,  I,  423). — The  corr.  X  is  3466 *3  a.  for  the  AS — 2P 
line.  ,  N.M.B. 

Probable  dissociation  of  nitrogen  molecules  in 
the  high  atmosphere.  J.  Gauzit  (Nature,  1938, 
142,  572 — 573). — The  presence  of  an  intense  radiation 
at  3471  a.  in  the  spectrum  of  the  night  sky  has  been 
confirmed.  Dissociation  of  N2  mols.  in  the  high  atm. 
can  now  be  accepted.  L.  S.  T. 

Some  aspects  of  nitrogen  afterglows.  D.  B. 
McNeill  and  K.  F.  Harvey  (Phil.  Mag.,  1938,  [vii], 
26,  502 — 506). — Attempts  to  produce  strong  sources 
of  Vegard-Kaplan  intercombination  bands  in  active 
N  and  N  afterglows  by  various  methods  failed  but  the 
appearances  of  the  various  discharges  obtained  are 
described,  together  with  observations  on  the  properties 
of  the  Lewis-Ray leigh  afterglow.  The  discharges 
used  were :  N2-A  mixtures  excited  by  electron 
beams;  N2  excited  by  high-frequency  discharge; 
auroral  afterglows  in  N2  excited  by  intermittent 


discharge ;  Lewis-Rayleigh  afterglow  excited  by 
condenser  discharge.  T.  II.  G. 

Atomic  lines  in  the  auroral  spectrum.  L. 
Vegard  (Nature,  1938,  142,  670). — Approx.  20 
auroral  lines  can  be  referred  to  atoms  of  0  and  N  in  the 
neutral  or  ionised  state;  10  of  these  coincide  with 
nebular  lines.  Forbidden  lines  from  the  at.  ground 
states  probably  present  in  the  auroral  luminescence 
are  listed.  Physical  conditions  in  the  auroral  region 
are  such  that  lines  corresponding  with  forbidden 
transitions  from  the  metastablc  ground  states  of 
O  i,  O  n,  O  III,  and  N  I  and  N  n  appear  in  the  auroral 
spectrum.  L.  S.  T. 

Generation  of  auroras  by  means  of  radio 
waves.  V.  A.  Bailey  (Nature,  1938,  142,  613 — 
614). — The  possibility  of  generating  artificial  auroras 
by  means  of  powerful  radio  stations  is  discussed. 

L.S.T. 

Pressure  effect  in  the  magnesium  hydride 
band  at  2590  a.  A.  Guntsch  (Z.  Physik,  1938, 110, 
549 — 552). — The  emission  band  at  2590  a.  from  the 
high-pressure  arc  (H2  at  3  atm.)  is  photographed. 
The  band  appears  only  at  pressures  above  400  mm. 
Twice  the  no.  of  lines  are  observed  in  emission  as  in 
absorption.  L.  G.  G. 

Spectral  continua  of  the  rare  gases.  S.  P. 
McCalllem  (Nature,  1938, 142,  614). — Photographs  of 
the  spectra  of  the  light  emitted  from  the  positive 
column  in  a  tube  3  cm.  in  diameter  in  A,  Kr,  and  Hg 
over  the  range  7200 — 2200  a.  show  that  these  gases 
have  the  same  long- wave  spectral  limit  at  ~6850  a. 
The  theory  suggested  for  the  well-known  H  continua, 
that  the  radiation  is  emitted  by  a  mol.  consisting  of  an 
excited  and  a  neutral  atom,  provides  an  explanation 
of  the  phenomena  in  the  rare  gases.  L.  S.  T. 

Hyperfine  structure  interval  rule  in  indium. 

D.  H.  Tomloulian  and  R.  F.  Bacher  (Physical  Rev., 
1938,  [ii],  54,  446—147;  cf.  A.,  1938,  I,  2).— Inter¬ 
ferometric  measurements  on  X7182  (5sGp1P1^ 

5sGfSx)  and  X  7276  (5sGp3P0  ^  5*6^)  of  Inn 
indicate  that  the  separations  of  the  state  5sGs2Sx 
follow  the  interval  rule  to  within  ~-0-05%.  Perturb¬ 
ations  by  neighbouring  states  are  negligible  and  there 
are  no  effects  for  this  state  due  to  the  known  electric 
quadrupole  moment  of  the  nucleus.  Results  indicate 
that  the  assumption  of  a  nuclear  magnetic  moment 
successfully  accounts  for  the  observed  relative  separ¬ 
ations.  .  N.  M.  B. 

Measurement  of  energy  distribution  in  a 
spectrum  consisting  of  lines  and  a  continuum. 
F,  Rossler  (Z.  Physik,  1938, 110, 495— 501).— With  a 
source  emitting  a  line  spectrum  and  a  strong  eon- 
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tinuous  background,  the  relative  proportions  of 
energy  entering  the  spectrograph  from  the  line 
spectrum  and  from  the  continuum  at  a  given  X  vary 
with  the  slit  width.  A  simple  method  is  given  for 
direct  evaluation  of  this  ratio.  H.  C.  G. 

Effect  of  collisions  on  the  intensities  of  nebular 
lines.  D.  H.  Menzel  (Nature,  1938,  142,  644). — 
The  predominance  of  the  forbidden  lines  in  nebular 
spectra  is  attributable  not  to  the  effect  of  collisions  in 
de-exciting  an  atom  before  it  can  radiate,  but  to  the 
weakness  of  the  permitted  lines.  L.  S.  T. 

Gas-ionising  radiation  from  a  spark  discharge. 
H.  Raether  (Z.  Physik,  1938,  110,  611 — 624). — 
Short-wave  radiation  (800  to  1000  a.)  from  a  spark 
discharge  is  shown  to  liberate  photo-electrons  from 
air,  H2,  and  02  in  a  cloud  chamber  and  absorption 
coeffs.  for  the  radiation  at  760  mm.  pressure  are 
approx.  2,  0-8,  and  5  cm.-1,  respectively.  The  con¬ 
ductivity  of  the  ionosphere  would  be  increased  by  the 
presence  of  this  radiation  in  sunlight.  H.  C.  G. 

Detection  of  solar  radiation  of  wave-length 
about  2150  a.  K.  O.  Kiepenheuer  (Naturwiss., 
1938,  26,  678 — 679). — Experiments  on  the  Jungfrau 
(3457  in.  above  sea-level)  indicate  that  solar  radiation 
of  2150  A,  must  there  be  weaker  than  5  x  106  quanta 
per  cm.2  sec.  Repetition  of  the  experiments  on  the 
Sphinx  peak  (3570  m.)  indicates  a  weak  effect  at 
2150  A.  The  intensity  of  the  radiation  varies  con¬ 
siderably,  the  effect  being  approx,  parallel  to  the 
variation  of  the  intensity  of  radiation  of  X  2900, 
Absorption  by  CL  (above  a  height  of  25  km.)  is  prob¬ 
ably  responsible  for  the  small  intensity  at  2150  a. 

A.  J.  M. 

Evaluation  of  the  11  r  M  unit,  and  the  accuracy 
and  constancy  of  standard  apparatus.  H.  Kust- 
ner  (Physikal.  Z.,  1938,  39,  743 — 761). — A  review 
dealing  with  the  determination  of  the  international 
Rontgen  unit,  r.  A.  J.  M. 

Azimuthal  intensity  distribution  of  Rontgen 
retardation  radiation.  K.  Bohm  (Ann.  Physik, 
1938,  [v],  33,  315 — 334). — Measurements  have  been 
made  using  as  anticathode  a  Mg  film  <0*1  {jl.  thick 
mounted  on  celluloid.  Results  agree  with  those  of 
Kulenkampff  (A.,  1929,  14)  and  with  the  theory  of 
Sommerfeld.  O.  D.  S. 

Effect  of  wall  material  on  the  determination  of 
ionisation  by  X-rays  with  a  chamber,  and  a  new 
type  of  chamber.  H.  Hase  and  H.  Kustner 
(Physikal.  Z.,  193S,  39,  737— 742).— The  effect  of  the 
material  of  the  wall  (graphitised  Cellophane,  Al,  Cu, 
Pb,  brass)  on  the  ionisation  by  X-rays  of  air  in  a 
chamber  was  determined  with  rays  of  different  hard¬ 
ness.  The  ionisation  is  the  greater  the  more  dense  is 
the  wall  material  and  the  smaller  the  diameter  of  the 
chamber.  The  results  of  this  investigation  are  used  in 
the  construction  of  a  new  chamber  in  which  the 
ionisation  is  independent  of  the  hardness  of  the  ravs. 

A.  J.  M. 

Influence  of  cadmium  vapour  on  the  sparking 
discharge  potential  in  argon.  I.  Kesaev  (Tech. 
Phys.  U.S.S.R.,  1937,  4,  68 — 72). — The  sparking 
potential  (F)  of  A-Cd  vapour  mixtures  has  been 
measured  between  0°  and  350°.  After  prolonged 


purification  of  the  discharge  tube  by  a  glow  discharge, 
reproducible  results  were  obtained  indicating  that  V 
is  approx,  const,  between  0°  and  200°  and  then  falls 
to  a  min.  at  325°,  corresponding  with  0*5%  Cd  in  the 
mixture.  E.  J.  L. 

Striking  potential  of  the  high-frequency  dis¬ 
charge  in  hydrogen  as  conditioned  by  frequency, 
S.  Githeks,  jun.  (Physical  Rev.,  1937,  [ii],  51,  688). — 
The  curves  obtained  for  H2  and  brass  electrodes  show 
the  existence  of  a  crit.  spark  length  for  the  high- 
frequency  discharge.  This  length  decreases  with  an 
increase  in  frequency.  L.  S.  T. 

Abnormal  cathode  fall  of  the  glow  discharge. 
M.  J.  Drtjyvesteyn  (Physica,  1938,  5,  875 — 881). — 
The  cathode  fall  observed  in  He,  Ne,  A,  Kr,  and  Xe 
is  not  in  accord  with  the  theory  of  von  Engel  and 
Steenbeck.  Possible  causes  of  some  of  the  deviations 
are  discussed.  J.  W.  S. 

Photo-electric  properties  of  alkali  metal  films 
of  atomic  thickness  on  supporting  metals  of 
high  work  function.  II.  Caesium  and  potass¬ 
ium  on  tungsten  and  platinum.  H.  Mayer  (Ann. 
Physik,  1938,  [v],  33,  419—444;  cf.  A.,  1938, 1,  119; 
1937,  I,  337). — The  work  function  of  pure  gas-free  Cs 
in  a  thick  layer  is  1*94  v.  O.  D.  S. 

Energy  states  of  valency  electrons  in  some 
metals.  I.  (9)  Selectivity  of  photo-electron 
transition  in  zinc,  and  the  selection  rule,  A l  = 
±1.  M.  Sato  (Sci.  Rep.  Tdhoku,  1938,  [i],  27, 
137 — 154;  cf.  A.,  1938,  I,  167). — The  selectivity  of 
photo-electron  transitions  in  the  surface  of  a  Zn  crystal 
is  related  with  the  direction  of  the  oscillating  electric 
vector  of  the  exciting  light.  Application  of  data 
obtained  from  the  electrode  potentials  of  the  surfaces 
of  Zn  single  crystals  leads  to  an  explanation  of  the 
selection  rule,  A l  =  ±1,  based  on  the  fact  that  the 
stability  of  orbital  motion  of  the  electron  depends  on 
the  mutual  orientation  of  the  orbital  plane  and  the 
electric  vector  of  the  exciting  light.  This  means  that 
the  orbital  planes  of  p  and  d  electrons  in  the  energy 
levels  j E2  and  E2  in  the  surface  layer  of  a  Zn  crystal 
are  perpendicular  and  parallel  respectively  to  the 
axis  [0001]  of  the  crystal.  W.  R.  A. 

Secondary  electron  emission  of  beryllium. 

R.  Kollath  (Ann.  Physik,  1938,  [v],  33,  285 — 299; 
cf.  A.,  1938, 1,  124). — The  secondary  electron  emission 
of  vac. -deposited  films  of  Be  is  that  of  compact  Be 
plates.  The  emission  of  the  films  is  increased  slightly 
by  oxidation  in  an  02  glow  discharge  and  becomes 
equal  to  that  of  compact  Be  on  prolonged  heating  at 
350°  in  02.  On  heating  in  vac.  the  emission  increases 
to  the  val.  for  compact  Be  between  700°  and  S00°. 

0.  D.  S. 

Measurements  of  secondary  electrons  liber¬ 
ated  at  reflecting  gauzes.  M.  Sand hagen  (Z. 
Physik,  1938,  110,  553— 572).— The  yield  and  distri¬ 
bution  of  secondary  electrons  liberated  by  impact  of 
primary  electrons  on  fine-mesh  gauzes  of  various 
metals  (Al,  Ni,  Ag,  and  steel),  under  various  conditions, 
have  been  investigated.  Results  are  discussed  in 
relation  to  the  electron  multiplier.  H.  C.  G. 

Temperature  scale  and  thermionic  emission 
from  rhodium.  H.  B.  Wahlin  and  L.  V.  Whitney 


I  (6,  c) 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


591 


(J.  Chem.  Physics,  1938,  6,  594 — 597). — When  Rh 
is  heated  to  incandescence  in  air  or  02  a  transition 
temp,  is  reached;  subsequent  heating  or  cooling  is 
marked  by  an  abrupt  change  in  the  emissivity. 
X-Ray  pictures  of  the  high-  and  low-emissivity 
surfaces  show  no  cryst.  differences  in  the  metal. 
Prolonged  out-gassing,  however,  affects  the  crit. 
temp.  This  indicates  a  surface  layer  on  the  Rh, 
either  an  activated  adsorption  of  02  or  an  oxide  of 
Rh,  and  this  idea  is  confirmed  by  the  disappearance 
of  the  effect  in  high  vac.  (2  x  10~8  mm.).  The 
temp,  and  partial  pressure  of  02  at  which  the  coating 
disappears  are  related  by  the  Clausius-Clapeyron 
equation.  The  electronic  work  function  of  a  clean 
Rh  surface  has  been  computed.  W.  R.  A. 

Construction  of  filament  surfaces.  R.  P. 
Johnson  (Physical  Rev.,  1938,  [ii],  54,  459—467).— 
An  incandescent  W  filament  gradually  loses  its  die 
marks  and  displays  a  surface  with  structure  depending 
on  running  conditions.  Filaments  heated  in  vac.  with 
a.c.  remain  smooth  and  nearly  round.  In  neutral 
gas,  with  a.c.,  the  filament  tends  to  expose  smooth 
concave  (100)  faces.  The  d.c.  vac.  structure  is 
steplike,  is  polarised  with  respect  to  the  current,  and 
seems  to  be  due  to  a  drift  of  W  ions  in  the  field  along 
the  filament.  Surface  migration  of  Th  adsorbed  on 
W,  during  d.c.  heating,  was  shown  in  a  simple  electron- 
optical  tube.  Where  a  temp,  gradient  exists,  a.c. 
structure  identical  with  d.c.  structure  appears  on 
filaments,  and  is  directly  due  to  surface  diffusion  in 
the  temp,  gradient.  On  d.c.  gas  filaments  the  d.c. 
structure  and  the  gas  structure  are  concurrent. 
Investigations  indicate  that  Ta,  Mo,  Pt,  Fe,  and  Ni 
filaments  in  vac.  develop  a  roughened  surface  on  d.c. 
heating  but  remain  smooth  on  a.c.  N.  M.  B. 

Electron  microscope  studies  of  thoriated 
tungsten.  A.  J.  Ahearn  and  J.  A.  Becker  (Physi¬ 
cal  Rev.,  1938,  [ii],  54,  448— 458).— An  electron 
microscope  for  obtaining  electron  images  of  thoriated 
W  ribbons  is  described.  The  active  and  inactive 
patches  composing  an  electron  image  agree  in  size, 
shape,  and  no.  with  the  exposed  W  grains.  The  Th 
comes  to  the  surface  in  eruptions  at  a  relatively  small 
no.  of  randomly  located  points.  During  thoriation 
the  change  in  relative  emission  from  different  grains  is 
in  many  cases  so  great  that  the  relative  emissions  are 
reversed.  Work  function  differences  between  grains 
range  up  to  0*6  v.  Differences  in  behaviour  of  a 
single- crystal  filament  and  a  polycryst.  ribbon  are 
described.  N.  M,  B. 

Visible  radiation  of  pure  liquids  due  to  the 
effect  of  rapid  electrons.  P.  A.  Tscherknkov, 
I.  M.  Frank,  and  I  .E.  Tamm  (Bull.  Acad.  Sci.U.R.S.S., 
S<5r.  Phys.,  1938,  29 — 31). — When  rapid  electrons 
(e.g,,  Compton  electrons  from  y-rays,  or  (3-rays)  are 
passed  through  a  liquid  a  faint  visible  radiation  is 
emitted  which  has  been  investigated  by  the  quenching 
method.  When  y-rays  are  used  the  intensity  of  the 
emitted  radiation  is  independent  of  the  physico¬ 
chemical  properties  of  the  liquid,  but  when  [3-rays  are 
used  the  intensity  is  inversely  cc  d  of  liquid.  The 
visible  radiation  is  unaffected  by  changes  in  7]  of  the 
liquid  or  by  the  addition  of  KI  or  AgN03.  It  is 
partly  polarised,  the  degree  of  polarisation  being 


independent  of  7).  The  spectrum  is  continuous.  The 
max.  intensity  of  radiation  is  inclined  to  the  direction 
of  the  electron  beam,  the  angle  depending  on  n .  For 
H20  the  angle  is  28°.  A.  J.  M. 

Tscherenkov  radiation.  G.  B.  Collins  and 
V.  G.  Reiling  (Physical  Rev.,  1938,  [ii],  54, 499 — 503 ; 
cf.  A.,  1937,  I,  546). — The  radiation,  produced  when 
electrons  traverse  a  medium  with  a  velocity  >  that  of 
light  in  the  medium,  was  investigated  with  2  x  106-v. 
electrons  from  an  electrostatic  generator.  For  glass, 
mica,  Cellophane,  willemitc,  H20,  EtOH,  and  C0H6  the 
direction  of  emission  is  given  by  cos  0  =  1  /(3n,  where 
p  is  the  velocity  ratio.  There  is  a  sharp  intensity  max. 
The  radiation  in  each  case  was  continuous  and 
identical  in  appearance,  and  extends  with  increasing 
intensity  from  the  infra-red  to  the  ultra-violet  absorp¬ 
tion  limit  of  the  medium.  Approx,  quant,  intensity 
measurements  indicate  that  one  1*9  X  10G-v.  electron 
brought  to  rest  in  H20  produces  40  quanta  in  a  X  range 
4000 — 6700  a.  Results  are  in  agreement  with  theory 
(cf.  Frank,  A.,  1937,  I,  220).  N.  M.  B; 


Emission  of  radiation  by  electrons  of  energy 
about  2-0  x  106  e.v.  E.  Williams  (Bull.  Acad. 
Sci.  U.R.S.S.,  Ser.  Phys.,  1938,  71— 73).— The  produc¬ 
tion  of  secondary  y-rays  on  the  passage  of  y-rays 
through  matter  is  considered.  These  can  arise  from 
the  Compton  scattering  of  primary  radiation,  annihil¬ 
ation  radiation  from  positive  electrons  produced  by 
the  primary  radiation,  and  the  retardation  radiation 
emitted  by  Compton  and  pair  electrons.  The  val.  of 
the  last  relative  to  the  other  two  has  been  determined 
for  y-rays  of  2*62  x  10®  e.v.  energy  from  Th-C".  The 
retardation  radiation  is  ~  /iv  =  0*5  to  1*5  X  10® 
e.v.,  i.e.f  considerably  >  theoretical.  A,.  J.  M 

Inelastic  scattering  of  slow  electrons  frorri  a 
silver  single  crystal.  J.  C.  Turnbull  and  H.  E. 
Farnsworth  (Physical  Rev.,  1938,  [ii],  54, 509 — 514). 
—The  energy  distribution  of  electrons  inelastically 
scattered  from  a  (111)  face  of  a  Ag  single  crystal  was 
investigated  by  the  magnetic  deflexion  method. 
Results  are  plotted  and  discussed.  N.  M.  B. 

Electron-optics.  M.  Cotte  (Ann.  Physique,  193S, 
[xi],  10,  333— 405).— Mathematical.  ~  N.  M.  B. 

Scattering  of  rapid  electrons  by  nuclei.  E.  G. 
Stepanova  (Bull.  Acad.  Sci.  U.It.S.S.,  S6r.  Phys., 
1938,  91 — 98). — The  scattering  of  rapid  (3-rays  from 
Ra-C  by  N2  and  A  was  investigated  by  the  Wilson 
cloud-chamber  method,  the  velocities  ranging  from 
200  to  1000  e.kv.  and  1500  to  3000  e.kv.  The  single 
scattering  observed  in  N2  was  considerably  >  the 
vals.  obtained  by  calculation  from  Mott’s  wave- 
mechanics  formula.  In  A  the  scattering  was  also  > 
the  calc,  val.,  but  the  deviation  was  not  so  marked  as 
with  N2.  With  slower  (3 -rays  results  agree  more  closely 
■with  theory.  A,  J.  M. 


Range  of  high-speed  electrons.  A.  Bramley 
(Physical  Rev.,  1937,  [ii],  51,  682).— Theoretical. 

L.  S:  T, 

Angular  distribution  of  electron  pairs.  J.  C. 
Jaeger  and  H.  R.  Hulme  (Nature,  1938, 142,  573). — 
Theoretical.  L.  S.  T. 
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Determination  of  the  electronic  charge,  and  the 
viscosity  of  air.  G.  B.  Banerjea  and  B.  Plat- 
tanaik  (Z.  Physik,  1938, 110,  676—687  ;  cf.  A.,  1938, 
I,  393). — -A  full  description  of  work,  the  results  of 
which  are  already  noted.  .  L.  G.  G. 

.  (a)  Carrier  mobility  of  liquids  electrified  by 
bubbling.  (b)  Interpretation.  S.  Chapman 
(Physical  Rev.,  1938,  [ii],  54,  520—527,  528—533; 
cf.  A.,  1937,  I,  498). — (a)  The  mobility  spectra 
produced  by  bubbling  II20  and  various  aq.  solutions 
of  salt,  acid,  base,  sugar,  and  soap  were  investigated 
with  an  Eriskon  mobility  tube  under  high  resolving 
power.  Current-mobility  curves  show,  for  H20,  two 
positive  and  five  negative  groups  of  carriers  of 
mobilities  1-80 — 0*20  cm.  per  sec.  per  v.  per  cm.  The 
ratio  of  the  total  amount  of  positive  to  negative 
electrification  decreases  as  the  size  of  the  bubbling 
capillary  increases.  Addition  of  salts  to  H20  favours 
production  of  slow  carriers  at  the  expense  of  fast  ones. 
Medium  concns.  (ICHm.)  produce  more  total  electri¬ 
fication  than  distilled  H20,  and  high  concns.  (1m.) 
less.  With  the  addition  of  sugar  to  H20,  several 
groups  of  large  nos.  of  carriers  of  various  mobilities 
appear,  and  the  total  electrification  increases  to  about 
12  times  that  for  H20.  Air  blasts  of  high  humidity 
favour  production  of  slow7  carriers  and  give  hetero¬ 
geneous  spreads  of  mobilities. 

(b)  The  groups  of  negative  carriers  of  mobility  1-8, 
on  bubbling  distilled  H20,  may  be  interpreted  as 
normal  negative  ions  in  moist  air;  the  positive  and 
negative  groups  at  1-0  and  — 0-95  are  probably  due  to 
carriers  containing  an  extra  H+  and  OH"  ion,  respec¬ 
tively.  The  other  H20  groups  appear  to  be  formed 
partly  by  the  breaking  of  the  thin  bubble  film  and 
partly  by  the  evaporation  of  larger  carriers.  Increasing 
copcn.  of  electrolytic  ions  causes  the  main  max.  to 
shift  to  lovrer  mobilities,  i.e.,  larger  drop  sizes.  Sucrose 
in  the  bubble  film  appears  to  provide  nuclei  and 
formation  of  a  greater  no.  of  droplets.  For  more 
violent  bubbling  the  films  are  torn  into  thick  fragments 
so  that  the  positive  charges  are  more  frequent ly  torn 
off,  increasing  the  proportion  of  positive  charge. 
Supersaturated  air  blasts  inhibit  evaporation  so  that 
only  a  vTide  distribution  of  carriers  of  all  sizes  is 
observed.  N.  M.  B. 

Statistical  theory  of  a-decay.  J.  J.  Frenkel 
(Bull.  Acad.  Sci.  U.R.S.S.,  S6r.  Phys.,  1938,  233 — 
248). — The  analogy  between  evaporation  of  solids  or 
liquids  and  radioactive  decay  of  excited  nuclei  holds 
where  the  excitation  energy  is  high  and  the  velocity  of 
the  emitted  particles  is  large.  The  probability  of 
disintegration  can  be  calc,  from  the  probability  of  the 
reverse  process  of  the  capture  of  the  a-particle  by  the 
nucleus  produced.  The  classical  kinetic  theory  of  the 
evaporation  of  NaCl  made  up  of  a  Na*  and  a  Cl'  from 
a  crystal  lattice  which  bears  on  the  emission  of  an 
a-particle  made  up  of  protons  and  neutrons  is  dis¬ 
cussed,  and  applied  to  the  disintegration  of  a  complex 
nucleus.  The  disintegration  of  highly  complex  ex¬ 
cited  nuclei  is  also  discussed  on  the  basis  of  “  internal 
temp;”  as  defined  by  the  mean  val.  of  the  excitation 
energy.  ;  ..  ;  >  —  .  A.  J.  M. 

Resonance  in  the  (n,  a)  transition  of  neon. 
K..:  Gailer  (Z.  Physik,  193S,  110,  G05— 610),— The 


i§Ne  ( n ,  a)  *g0  and  the  ?JNe  (nt  a)  .ljjO  transitions  are 
studied  w7ith  fast  neutrons  of  continuous  energy 
distribution.  The  measured  total  energies  (a-particle 
and  final  nucleus)  lie  in  groups  which  correspond  w7ith 
the  excitation  states  of  the  intermediate  nuclei  iJNe 
and  “Ne.  L.  G.  G. 

Deferred  re-emission  of  a-particles  absorbed 
by  light  nuclei.  F.  Perrin  (Nuovo  Cim.,  1938, 15, 
189 — 192). — The  experiments  of  Pavlovski  (A.,  1932, 
555)  on  the  wide-angle  scattering  of  a-particles  by 
light  nuclei  suggest  that  an  a-particle  may  be  re¬ 
emitted  after  about  10~13  sec.,  leaving  the  nucleus  in 
its  original  state.  0.  J.  W. 

Disintegrations  of  very  heavy  nuclei  by 
deuterons.  H.  A.  Bethe  (Physical-  Rev.*  1937, 
[ii],  51,  1004). — Probable  primary  processes,  viz.,  the 
emission  of  a  neutron  and  a  proton,  are  discussed. 

L.  S.  T. 

Evaporation  model  of  nuclear  disintegrations. 
E,  J.  Konorinski  and  H.  A.  Bethe  (Physical  Rev., 
1937,  [ii],  51,  1004).  L.  S.T. 

Disintegration  constant  of  thorium  and  the 
branching  ratio  of  thorium- C.  A.  F.  Ko varik 
and  N.  I.  Adams,  jun.  (Physical  Rev.,  1938,  [ii],  54, 
413 — 421). — The  disintegration  const,  of  Th  was 
determined  by  the  method  of  counting  a-particles 
with  special  checks  on  counting,  using  Th02  prepared 
from  the  thorite  used  by  Geiger,  with  correction 
for  Io  present.  The  half-val.  period  obtained  wras 
1*39  X  1010  years,  compared  with  the  Gciger-Ruther- 
ford  val.  1-3  X  1010  and  the  -  international  val. 
1*8  X  1010  years.  The  branching  ratio,  Th-C'  to 
Th-6T  +  <?',  is  0*663.  K  M.  B. 

Positron  spectrum  of  an  active  thorium 
deposit.  A.  I.  Auchanov  and  V.  P.  Dzelepov 
(Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938,  20,  113 — 
114). — A  repetition  of  the  measurements  of  Alichanov 
ei  al.  (J.  Phys.,  1936,  7,  163),  using  a  stronger  source 
and  improved  apparatus.  Besides  the  sharp  break  at 
an  energy  val*  of  1600  e.kv.,  six  new7  smaller,  but 
wrell  defined,  discontinuities  are  observed.  The  active 
Th  deposit  emits  y-rays  of  energies  1350J-20,  1500 ± 
20,  1600±20,  1S00±20,  2200±20,  2620,  and  3200± 
40  e.kv.  Only  84%  of  all  the  positrons  from  the 
active  Th  are  due  to  the  line  2620  e.kv.  and  only  two 
thirds  of  all  hard  quanta  (i.e.,  >1000  e.kv.)  have  an 
energy  2620  e.kv.  The  whole  positron  spectrum  of 
the  deposit  can  be  explained  by  the  inner  conversion  of 
y-rays  on  the  negative  energy  levels.  With  the  aid 
of  the  analysis  of  the  long-range  groups  of  a-particles, 
the  energy  levels  of  Th-D  and  Th-C'can  be  constructed, 
the  former  confirming  the  results  of  Ellis  and  Mott 
(A.,  1933,  204).  Support  for  these  energy  level 
schemes  is  found  in  the  p-spcctruin  of  Th -R  +:  -C  -f 
-C".  T.  H.  G. 

•  -  •  X  * 

Abnormal  phenomena  accompanying  the  ab¬ 
sorption  of  rapid  p-rays.  D.  ■  V.  Skobeltzyn 
(Bull.  Acad.  Sci.  U.R.S.S.,  S6r.  Phys:,  1938,  75—90).— 
Examination  of  the  tracks  of  rapid  p-rays  in  N2  by  the 
Wilson  method  indicates  anomalies  in  the  region  of 
speeds  of  1000— 3000  e.kv.  The  abnormal  diffusion 
formerly  detected  (A*,  1936,  402)  has  been  confirmed. 
The  sudden  loss  of  almost  all  the  energy  of  a  rapid 
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(3 -particle  on  collision  has  been  observed,  the  end  of 
the  range  being  marked  by  small  branches  due  to 
abnormal  $-rays,  of  which  the  directions  are  distri¬ 
buted  uniformly.  A.  J.  M. 

Positron  spectrum  emitted  by  lead  on  irradi¬ 
ation  with  thorium- C"  y-rays.  A.  I.  Alichanov 
and  V.  P.  Dzelepoy  (Compt.  rend.  Acad.  Sci.  U.R.S.S., 
1938,  20,  115 — 116). — The  source  was  in  a  graphite 
thimble  covered  with  Pb  foil,  the  spectrum  in  which 
was  found  by  subtracting  the  spectrum  of  the  graphite 
from  that  of  the  whole,  and  then  deducting  the  part 
of  the  positrons  produced  by  y-rays  of  energy  2200 
e.kv.,  which  are  the  most  powerful  y-rays  found  from 
an  active  Th  deposit.  The  results  are  in  good  agree¬ 
ment  with  the  theoretical  calculations  of  Eggert  and 
Holm.  T.  H.  G. 

Production  and  properties  of  neutrons.  N. 
Feather  (Sci.  Progr.,  1938,  33,  240 — 256). — A  review. 

Interaction  of  slow  neutrons  with  gases.  H. 
Carroll  and  J.  R.  Dunning  (Physical  Rev.,  1938, 
[ii],  54,  541 ;  cf.  A.,  1938, 1,  548). — Data  are  reported 
for  the  variation  in  cross-section  of  a  scries  containing 
increasing  nos.  of  protons  :  H2,  CH4,  C2H6,  C3H8, 
C4H10,  and  a  paraffin  ~C22H4G  interacting  with 
~300°  K.  neutrons,  and  for  slow  neutrons  interacting 
with  gas  nuclei  (He,  Ne,  A,  N2,  and  02).  The 
variations  in  cross-section  in  the  paraffin  series  are 
closely  oc  the  square  of  the  reduced  mass.  N.  M.  B. 

Scattering  and  absorption  of  photo-neutrons. 
A.  I.  Leifunski,  D.  Y.  Timoschuk,  and  E.  Fedorov 
(Bull.  Acad.  Sci.  U.R.S.S.,  S6r.  Phys.,  1938,  173— 
176). — The  limit  of  the  nuclear  photo-effect  for  Be 
(1-6  Me.v.)  and  the  spectrum  of  y-rays  of  Ra  in 
equilibrium  with  the  disintegration  products  show 
that  photo -neutrons  from  Bo  +  y-Ra  have  an  energy 
of  about  150  ke.v.  The  length  of  the  free  path  of 
photo-neutrons  in  paraffin  is  in  agreement  with 
Fermi's  theory.  There  is  a  steady  increase  in  scatter¬ 
ing  cross-section  for  heavy  elements  with  increasing 
at.  wt.  With  light  elements,  however,  the  cross-section 
varies  considerably  from  one  nucleus  to  another, 
showing  the  existence  in  light  nuclei  of  levels  with  an 
energy  ~100  e.kv.  No  inelastic  collisions  of  primary 
photo-neutrons  were  observed.  The  upper  limit  of 
the  absorption  cross-section  is  <4  X  lO-2^  sq.  cm. 

A.  J.  M. 

Angular  distribution  of  protons  in  collisions 
with  rapid  neutrons.  N.  A.  Dobrotin  (Bull.  Acad. 
Sci.  U.R.S.S.,  Ser.  Phys.,  1938,  199 — 204).— Results 
of  the  investigation  of  the  collisions  of  neutrons  with 
protons  are  in  favour  of  a  symmetrical  distribution  of 
particles.  v  A.J.  M. 

Depolarisation  by  neutron  proton  scattering. 
J.  ScmviNGER  and  I.  I.  Rabi  (Physical  Rev.,  1937, 
[ii],  51, 1003— 1004).— Theoretical.  L.  S.  T. 

:  ’•  ...  *-  *  •  r  -  '  .  '  -  ’  . 

Action  of  thermal  neutrons  on  aluminium . 
P.  Wang  (Z.  Physik,  1938,  110,  502— 511).— Irradi¬ 
ation  of  A1  with  Ra-Be  neutrons  slowed  up  by  means 
of  paraffin  shows  that  the  production  of  HA\  of  half- 
life  period  2*3  min.  is  due  to  C-neutrons.  From 
absorption  measurements  in  Al  with  A1  as  indicator, 
the  absorption  coeff.  k  =  0*037  cm.9  per  g.,  corre¬ 


sponding  with  an  action  cross-section  of  1*6  X  10‘2; 
cm,2  L.  G.  G. 

Neutrons  and  the  origin  of  life.  J.  Tandberg 
(Nature,  1938,  142,  572). — Complicated  org.  mols. 
containing  C  and  N,  for  example,  may  have  originated 
as  a  result  of  nuclear  reactions  and  may  have  in¬ 
fluenced  the  evolution  of  org.  matter,  eventually 
leading  to  the  first  primitive  forms  of  living  matter, 
no  longer  in  existence.  L.  S.  T. 

Primary  energies  composing  the  electron  and 
their  interpretations.  Matter,  gravitation,  and 
life.  A.  de  Mayolo  (Congr.  Nat.  Chim.  Porou, 
July,  1938,  28  pp.).  F.  R.  G. 

Formation  of  light  artificial  radio-elements 
by  neutron  bombardment.  N.  N.  Dmitriev  (Bull. 
Acad.  Sci.  U.R.S.S.,  Ser.  Phys.,  1938,  191 — 197). — 
The  formation  of  light  radio-nuclei  by  neutron 
bombardment  accompanied  by  the  emission  of  a- 
particles  and  protons  was  investigated  using  a  Wilson 
low-pressure  chamber.  Heavy  particles  wrere  found 
to  be  emitted  under  these  conditions  from  Mg,  Al,  S, 
and  Fe.  a-Particles  emitted  from  Al  in  the  formation 
of  radio-Na  have  small  energy.  A.  J.  M. 

Radio-elements  formed  when  uranium  is 
bombarded  by  neutrons.  (Mme.)  I.  Curie  and 
P.  Savitch  (J.  Phys.  Radium,  1938,  [vii],  9,  355— 
359). — A  detailed  account  of  wrork  already  noted  (A., 
1938,1,381).  W.  R.  A. 

Transmutation  of  (a)  titanium,  (B)  scandium, 
by  thorium-C'  a-particles.  (a)  W.  L.  Davidson, 
jun.,  and  E.  Pollard,  (b)  E.  Pollard  (Physical 
Rev.,  1938,  [ii],  54,  408—410,  411— 412).— (a)  The 
bombardment  reaction  is  probably  48Ti  +  ?He-> 
51V  -f-  XH,  giving  three  groups  of  protons  correspond¬ 
ing  with  nuclear  energy  changed  1*10,  0*00, '^hd 
—3*63  Me.v.  With  Dempster’s  mass  val.  47*9651  for 
48Ti  (cf.  A.,  1938,  I,  111),  the  mass  val.  50*9598  for 
51V  is  obtained. 

(b)  The  observed  bombardment  reaction  is  45Sc  -f 
4He  ->  48Ti  +  XH,  giving  three  groups  of  protons 
corresponding  with  nuclear  energy  changes  —0*3, 
—  1*4,  and  —2*6  Me.v.  The  calc,  mass  val.  of  45Sc  is 
44*9599.  N.  M.  B. 

[Half-life]  period  and  absorption  of  the  p-rays 
from  the  radioactive  element  J2P.  P.  C.  Catron 
(Ph3rsica,  1938,  5,  882 — 888). — By  means  of  a  Geiger 
3-ray  counter  the  half-life  period  of  J£P  has  been 
determined  as  14*5x9*3  days.  The  max.  energy  of 
the  electrons,  as  determined  by  filtration  through  Al, 
is  l-68±0-05  Me.v.  J.  W.  S. 

Relationship  between  the  transitions  of  fluor¬ 
ine  by  a-particles.  N.  K;  Saha  (Z.  Physik,  1938, 
110,  473—494)7 — The  resonance  levels  for  the  three 
processes  19F  +  a  ->  (??Na)  ->  (1)  fJNa+p;  ->  (2) 
??Na  +  n ;  ->•  (3)  *JF  -f-  a  -f*  y  are  measured,  using 
Po  a-radiation  energy  controlled  by  an  intervening 
layer  of  C02  and  a  CaF2  layer  as  source  of  F.  Co¬ 
incidence  of  the  resonance  energies  for  the  three 
processes  is  only  partial,  but  indicates  that  y-ray 
production  occurs  with  both  a,  and  a,.p  transitions. 
The  ratio  of  the  transition  probabilities  for  proton, and 
neutron  production  depends  on  the  state  of  excitation 
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of  the  intermediate  nucleus.  The  abs.  yield  for  the 
a,  n  process  is  <  4*0  X  10-6,  and  is  of  similar  magnitude 
to  that  for  the  a,  p  process.  In  addition  the  half-life 
period  of  43Sc  is  4*4  hr.  and  the  long-lived  radio¬ 
activity  of  ^Na  is  confirmed.  L.  G.  G. 

y-Rays  from  fluorine  due  to  proton  bombard¬ 
ment.  E.  J.  Bernet,  R.  G.  Herb,  and  D.  B. 
Parkinson  (Physical  Rev.,  1938,  [ii],  54,  398 — 408; 
cf.  A.,  1937,  I,  339). — A  detailed  study  of  the  reson¬ 
ance  excitation  of  y-rays  from  F  when  bombarded  by 
high-speed  0*18 — 2*2  Me.v.  protons  is  reported. 
Improved  technique  has  enabled  narrower  resonance 
peaks  and  new  resonances  to  be  obtained.  Widths 
and  positions  of  the  7  best-defined  peaks  are  given. 

N.  M.  B. 

y-Rays  from  Li  +  XH.  W.  R.  Kanne  and  G.  L. 
Ragan  (Physical  Rev.,  1938,  [ii],  54,  480—481).— 
The  y- ray  and  a-particle  excitation  curve  shows  a 
smooth  rise  with  no  indication  of  a  resonance. 

N.  M.  B. 

Internal  conversion  of  y- rays  in  element  43. 
D.  C.  Kalbfell  (Physical  Rev.,  1938,  [ii],  54,  543). — 
Radioactive  43,  examined  in  a  magnetic  spectrograph, 
shows  three  internally  converted  y- rays.  The  G-hr. 
period  gives  two  lines  due  to  internal  conversion  in  the 
A"  and  L  shells;  the  y- ray  energy  is  129  ke.v.  The 
long-lived  isotopes  of  43  formed  directly  by  deuteron 
bombardment  of  Mo  gave  lines  corresponding  with 
87-  and  184-ke.v.  y- rays.  N.  M.  B. 

Nuclear  isomerism  and  internal  conversion. 

B.  Pontecorvo  (Physical  Rev.,  1938,  [ii],  54,  542). — 
In  order  to  detect  the  y- ray  transition  to  the  ground 
state  in  nuclear  isomerism  a  line  spectrum  of  con¬ 
version  electrons  from  one  of  the  isomeric  forms  of 
105Rh  formed  from  Rh  by  slow  neutron  capture  was 
sought.  The  observed  soft  component  is  attributed 
to  conversion  electrons  from  a  y-ray.  N.  M.  B. 

Radioactive  isotopes  from  aluminium.  M.  L. 
Pool  and  J.  M,  Cork  (Physical  Rev.,  1937,  [ii],  51, 
383). — A1  bombarded  by  high-energy  deuterons  yields 
radioactive  isotopes  other  than  JJAl.  Chemical 
separations  of  very  pure  Al  activated  by  6*5-Me.v. 
deuterons  show  an  additional  activity  in  the  Mg  ppt. 
which  emits  positives  only  and  has  a  half-life  of 
15*8  hr.  This  may  indicate  the  formation  of  *JMg. 

L.  S.  T. 

Location  of  resonances  in  boron  proton 
reactions.  B.  Waldman,  R.  C.  Waddel,  D. 
Callihan,  and  W.  A.  Schneider  (Physical  Rev., 
1938,  [ii],  54,  543 ;  cf.  Oppenheimer,  A.,  1938, 1,  290). 
— The  a-particle  and  y-rav  vields  from  the  reactions 
’JB  +  ]H  ->  ‘Be  +  <He  and  flB  +  }H  ->  «C  +  y, 
measured  simultaneously  with  protons  of  energies  up 
to  200  ke.v.  and  thick  B  targets,  show  a-particle  and 
y-ray  resonances  coinciding  to  within  1  ke.v.  and 
occurring  at  165^4  ke,v.  (cf.  Gentner,  A.,  1937,  I, 
10S).  N.  M.  B. 

Radioactive  manganese  isotopes.  J.  J.  Livin- 
good  and  G.  T.  Seaborg  (Physical  Rev.,  1938,  [ii], 
54,  391 — 397). — Reactions  and  radioactive  decay 
periods  of  Mn,  with  emission  products  in  parentheses, 
when  Co,  Fe,  Mn,  Cr,  and  V  were  bombarded 
with  neutrons,  deuterons,  and  a-particles  are : 


50Cr  (d,  n)  51Mn,  46 ±2  min,  (positrons) ;  ^Fe(d,  a)52Mn, 
21^2  min.  and  6*5  ±1  days  (positrons):  ^Fefd,  a)MMn, 
^Cr  (d,  n)  wMn,  51V (a,  n)  54Mn,  310^20  days  (k  electron 
capture).  The  following  all  gave  66Mn,  2*59^0*02  hr. 
(electrons) :  55Mn(n, y),55Mn(d,p),  53Cr(a,p),58Fe(d,a) 
^Fe  (n,  p)}  and  59Co  (ni  a).  No  evidence  was  found  for 
radioactive  ^Mn.  N.  M.  B. 


Radioactivity  produced  in  yttrium,  zirconium, 
and  molybdenum.  R.  Sagane,  S.  Kojima,  G. 
Miyamoto,  and  M.  Ikawa  (Physical  Rev.,  1938,  [ii], 
54,  542 — 543). — A  preliminary  summary  of  observed 
periods  and  provisional  assignments  is  tabulated. 

N.  M.  B. 

Capture  of  orbital  electrons  by  nuclei.  L.  W. 
Alvarez  (Physical  Rev.,  193S,  [ii],  54,  4S6— 497).— A 
simple  theory  of  electron  capture  is  outlined  and  three 
general  methods  for  its  detection  are  suggested.  The 
first  experimental  evidence  for  the  process  (in  activ¬ 
ated  Ti)  is  described.  A  rigorous  experimental  proof 
of  the  hypothesis  is  given  for  the  case  of  67Ga.  The 
properties  of  67Ga  are  described  in  detail,  and  the  first 
evidence  for  internal  conversion  in  artificially  radio¬ 
active  atoms  is  given.  A  summary  of  isotopes 
(isoTa,  ioR,  ^Zn,  197Hg,  108Ag,  *°7Cd  or  i°9Cd,  7Be, 
and  MMn)  with  properties  best  explained  on  the 
hypothesis  is  presented.  N.  M.  B. 

Wilson  photographs  of  heavy  electrons.  H. 
Maier-Letbnitz  (Naturwiss.,  1938,  26,  677 — 678). — 
Heavy  positrons  have  been  detected  in  C3Hg  by  means 
of  a  Wilson  chamber.  The  mass  of  the  particles  was 
that  of  120±30  electrons,  and  in  another  case  that  of 
30  electrons.  It  is  probable  that  the  particles  have  no 
standard  mass.  At  the  end  of  the  range  no  positrons 
were  visible.  This  may  be  due  to  a  slow  heavy 
positron  attaching  itself  to  an  electron  and  breaking 
down  into  y- rays  and  neutrino  rays.  It  is  also  possible 
for  a  heavy  neutrino  to  be  formed.  “  Radioactive  ” 
disintegration  of  heavy  positrons  is  observed  in  the 
photographs,  the  decomp,  giving  rise  to  a  heavy 
uncharged  particle,  a  light  positron,  and  a  neutrino. 

A.  J;  M. 


Fluctuations  in  radiative  energy  loss  and 
range  of  fast  particles.  W.  H.  Furry  (Physical 
Rev.,  1937,  [ii],  51,  1004).  L.  S.  T. 

Photographic  tracks  from  cosmic  rays.  M. 
Blau  (Nature,  1938, 142,  613). — New  groups  of  short- 
range  tracks,  observed  on  photographic  plates  covered 
with  paper  and  pure  paraffin  wax,  and  exposed  to 
cosmic  rays  at  an  altitude  of  3400  m.,  may  be  due  to 
slow-moving  particles  arising  from  disintegration 
processes  of  the  atoms  in  the  emulsion.  This  dis¬ 
integration  may  be  the  result  of  a  secondary  radiation 
produced  in  the  paraffin  by  the  cosmic  rays. 

L,  S.  T. 

Further  measurements  on  ultra-radiation 
showers.  K.  Schmeiser  (Z.  Physik,  1938,  110, 
443 — 449). — The  absorption  curve  of  showers  of  hard 
radiation  of  small  angle  divergence  is  shown  to  be 
independent  of  the  nature  of  the  radiators ;  the 
intensity  of  the  shower  oc  the  at.  no.  of  the  source  and 
absorption  of  the  shower  cc  the  mass  per  sq.  cm.  of  the 
absorber.  The  phenomenon  of  additional  radiation 
from  the  absorber  appears  to  be  the  further  liberation 
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of  softer  radiation  through  impact  of  the  hard  shower 
particles.  H.  C.  G. 

Production  of  Hoffmann  collisions  through 
multiplication.  H.  Euler  (Z.  Physik,  1938,  110, 
450 — 472). — The  no.  of  particles  produced  in  cascade 
by  electrons  originating  in  outer  space  and  the  fre¬ 
quency  of  collisions  are  discussed  in  relation  to  the 
thickness  of  matter  (air,  Pb,  Ee,  and  Al)  traversed. 

H.  C.  G. 

Automatically  recorded  coincidence  counter 
measurements  of  the  cosmic-ray  latitude  effect. 
D.  N.  Read  and  T.  H.  Johnson  (Physical  Rev.,  1937, 
[ii],  51,  386).  L.  S.  T. 

Influence  of  the  earth’s  magnetic  field  on 
cosmic-ray  intensities  up  to  the  top  of  the 
atmosphere.  I.  S.  Bowen,  R.  A.  Millikan,  and 
H.  V.  Neher  (Physical  Rev.,  1937,  [ii],  51,  1005).— 
The  law  of  absorption  of  electrons  going  through  the 
atm.  in  two  different  ranges  of  energy,  viz.,  from  2*5  to 
5  x  103  Me.v.  and  from  6  to  17  x  103  Me.v.,  has  been 
determined  experimentally.  It  is  similar  to  the 
Carlson-Oppenheirner  extension  (A.,  1937,  I,  213)  of 
the  Bethe-Heitler  law.  L.  S.  T. 

Production  and  absorption  of  cosmic-ray 
showers.  L.  Fussell,  jun.  (Physical  Rev.,  1937, 
[ii],  51,  1005 — 1006). — Cosmic-ray  shower  photo¬ 
graphs  taken  when  3  Pb  scattering  plates  are  used  show 
that  most  showers  develop  and  multiply  in  several 
successive  steps.  In  very  thin  plates  pairs  are  fre¬ 
quently  created,  but  the  formation  of  larger  groups  has 
not  been  observed.  Complex  showers  develop  at  a 
single  point  only  in  rare  cases.  The  results  support 
the  radiation,  pair-formation  theory  of  showers  (A., 
1937, 1,  213).  L.  S.  T. 

Two  groups  in  cosmic  rays.  P.  Auger  (Bull. 
Acad.  Sci.  U.R.S.S.,  S6r.  Phys.,  1938, 103— 117).— The 
properties  of  the  hard  and  soft  groups  of  rays  in 
cosmic  radiation  have  been  investigated  with  reference 
to  production  of  showers,  penetrating  power,  and 
angular  distribution.  Investigation  of  showers  con¬ 
firms  the  view  that  the  soft  group  is  made  up  of 
electrons  accompanied  by  photons,  and  that  the  hard 
group  is  composed  of  more  massive  particles,  probably 
protons.  A.  J.  M. 

Nature  of  extensive  cosmic-ray  showers.  L. 
JAnossy  and  A.  C.  B.  Lovell  (Nature,  1938,  142, 
716 — 717). — Cloud-chamber  photographs  of  showers 
that  extend  over  several  sq.  m.  have  been  obtained. 
There  is  no  indication  of  particles  other  than  electrons, 
and  if  penetrating  particles  are  present  they  form  only 
a  small  fraction  of  the  shower  particles.  The  total 
energy  of  certain  showers  may  be  >  1016  e.v. 

L.  S.  T. 

Study  of  large  cosmic  showers  at  an  altitude 
of  2800  metres.  P.  Auger  and  R.  Maze  (Compt. 
rend.,  1938,  207,  671— 674;  cf.  A.,  1938, 1,  428,  490). 
— The  angular  distribution  and  penetrating  power  of 
the  particles  have  been  studied,  using  coincidence 
counters  in  conjunction  with  Pb  screens.  At  this 
altitude  the  showers  contain  >104  particles  (25 — 50 
per  sq.  m.),  consisting  of  electrons,  high-energy 
photons,  and  penetrating  corpuscles;  they  originate 
>1000  m.  above  the  apparatus.  The  total  energy 


indicates  that  the  showers  are  produced  by  primary 
particles  of  energy  >1013  e.v.  A.  J.  E.  W. 

Absolute  intensity  of  cosmic  radiation  at  sea- 
level.  J.  Clay  and  P.  H.  Clay  (Physica,  1938,  5, 
898 — 900 ;  cf.  A.,  1938,  I,  549). — Using  an  ionisation 
chamber  filled  with  A  at  61  atm.,  the  intensity  of 
cosmic  radiation  has  been  measured  on  a  Norwegian 
fjord  at  58°  N.  latitudo  and,  with  shielding  from 
radioactive  influences,  also  at  Amsterdam.  It  is  in¬ 
ferred  that  the  val.  at  sea -level  for  magnetic  latitudes 
>50°  is  2*24^0*06  I  in  A,  and  1*56^:0*05  I  in  air, 
both  at  770  mm.  and  15°,  J.  W.  S. 

Specific  ionisation  characteristics  of  cosmic 
rays.  S.  Szczentowski,  S.  Ziemecki,  and  K. 
Narkiewicz-Jodko  (Bull.  Acad.  Polonaise,  1938,  A, 
273 — 289). — The  ionisation  of  N2  and  Kr  by  y-  and 
cosmic  rays  has  been  measured  in  the  upper  layers  of 
the  troposphere  by  an  apparatus  which  is  described. 
The  ionisation  by  cosmic  rays  oc  the  gas  density,  in 
contrast  to  the  predictions  of  Juilfs  (cf.  A.,  1938,  I, 
3).  The  ratio  of  the  ionisation  currents  /kt/Aj,  is 
3*17  for  cosmic  rays  and  5*5  for  y-rays.  This  differ¬ 
ence  is  explained  b}r  consideration  of  the  different 
natures  of  the  radiations.  The  difference  between  the 
observed  and  theoretical  vals.  for  /sr/A,*,  in  the  case 
of  cosmic  ray3  is  due  to  the  different  vals.  of  the  mean 
energy  of  creation  of  a  pair  of  ions  in  Kr  and  N2. 

W.  R.  A. 

Absorption  of  the  shower-producing  com¬ 
ponent  of  cosmic  radiation  in  iron  and  lead. 
J.  Crudup  (Physical  Rev.,  1938,  [ii],  54,  483-4S6).— 
Measurements  of  the  absorption  coeff.  of  the  shower- 
producing  component  give  the  vals.  0*076  in  Fe  and 
0*35  cm.-1  in  Pb  (cf.  Woodward,  A.,  1936,  774).  The 
corresponding  at.  absorption  coeffs.  are  nearly  cc  Z2 
of  the  absorber.  N.  M.  B. 

Penetrating  corpuscular  component  of  the 
cosmic  radiation.  J.  C.  Street  and  E.  C.  Steven¬ 
son  (Physical  Rev.,  1937,  [ii],  51,  1005). — Experi¬ 
ments  with  the  penetrating  rays  traversing  various 
thicknesses  of  Pb  in  a  vertical  column  show  that  these 
particles  cannot  be  described  as  electrons  obeying  the 
Heitler  theory  of  radiation  and  pair  formation,  nor 
can  an  appreciable  fraction  be  protons.  L.  S.  T. 

Loss  of  energy  of  penetrating  cosmic  radiation 
in  a  9-cm.  gold  screen.  P.  Ehrenfest,  jun. 
(Compt.  rend.,  1938,  207,  573—576;  cf.  A.,  1938,  I, 
171). — -The  effect  of  a  9-cm.  Au  screen  on  cosmic 
radiation  passing  through  16  cm.  of  Pb  has  been 
studied,  energy  losses  being  measured  with  a  double 
cloud-chamber.  The  existence  of  a  group  of  particles 
of  low  energy  loss  is  indicated  (cf.  Auger,  A.,  1935, 
560).  The  results  are  not  in  agreement  with  the 
conclusions  of  Blackett  and  Wilson.  A.  J.  E.  W. 

Penetrating  component  of  cosmic  radiation 
and  Hoffmann  impacts  excited  by  it.  H.  Euler 
(Z.  Physik,  1938,  110,  692— 716).— Theoretical.  The 
penetrating  component  is  assumed  to  consist  of  heavy 
electrons.  It  is  probable  that  the  proportion  of 
Hoffmann  impacts  not  ascribable  to  cascade  excitation 
is  excited  by  this  penetrating  radiation ;  an  explosive 
mechanism  is  postulated  and  the  action  cross-section 
of  the  particles  is  calc.  H.  C.  G. 
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Electronic  constitution  of  diamond.  D.  H. 
Ewing  (Physical  Rev.,  1937,  [ii],  51,  1002). 

L.  S.T. 

Determination  of  electron  affinities  and  val¬ 
ency  states  with  the  aid  of  interpolation  formulae 
in  the  theory  of  complex  spectra.  H.  Hellmann 
and  M.  Mamotenko  (Acta  Physicochim.  U.R.S.S., 

1937,  7,  127 — 147). — Theoretical.  Electron  affinities 

and  energies  of  valency  states  have  been  calc,  for 
F,  0,  N,  and  C.  E.  S.  H. 

Calculation  of  electron  affinities  from  optical 
data  by  means  of  a  new  extrapolation  formula. 
II.  M.  Mamotenko  and  H.  Hellmann  (Acta 
Physicochim.  U.R.S.S.,  1938,  8,  1 — 8). — Theoretical. 

J.  A.  K. 

Dirac  electron  theory.  E.  L.  Hill  and  R.  Land- 
sjiofe  (Rev.  Mod.  Physics,  1938,  10,  87— 132).— A 
review  of  the  principal  properties  of  the  Dirac  equation 
and  of  its  solutions.  F.  J.  L. 

Intrinsic  transverse  energy  of  an  electron.  G. 
Beck  (Compt.  rend.,  1938,  207,  528 — 530). — A 
theoretical  interpretation  is  given  for  the  transverse 
component  of  the  energy  of  an  electron  in  interaction 
with  an  electromagnetic  field.  A.  J.  E.  W. 

Analogy  between  the  photon  and  electron  and 
the  derivation  of  the  quantum  equation.  H.  T. 

Flint  (Proc.  Physical  Soc.,  1938,  50,  899—909).— 
Mathematical.  On  the  view  that  the  theory  of  the 
electron  is  exactly  analogous  to  the  theory  of  a  photon, 
a  quantum  law  is  derived  and  discussed,  and  is  shown 
to  require  the  existence  of  the  first-order  equation  of 
the  quantum  theory.  N.  M.  B. 

History  of  the  conception  of  the  axiality  of  the 
structure  of  the  electron.  J.  Stark  (Physikal.  Z, 

1938,  39,  735 — 736). — A  review  of  the.  basis  of  Stark’s 

theory  of  the  axial  structure  of  the  electron  and  the 
theory  of  Parson  and  Compton.  A.  J.  M. 

Multiple  structure  of  the  electron.  U.  Kaki- 
NUMA  (Sci,  Papers  Inst.  Phys.  Chem.  Res.  Tokyo, 
1938,  34,  991 — 1000).— Mathematical.  In  the  theory 
proposed  a  stationary  electron  has  a  spherically 
symmetrical  multiple  structure.  The  inner  core 
contains  the  mass  and  charge  and  the  outer  region  is 
the  ordinary  electromagnetic  field  in  which  the  energy 
me2  is  stored.  The  energy  in  the  core  consists  of 
two  parts  :  one  of  fixed  val.  corresponding  with  the 
spin  magnetic  energy,  and  the  other  of  variable 
amount  sharing  the  kinetic  energy  with  which  the 
electron  describes  a  certain  Bohr  orbit.  The  spin 
angular  momentum  is  identified  with  the  intrinsic 
action  of  the  electron,  and  the  corresponding  magnetic 
moment  calc,  classically  gives  the  correct  val. 
— he/2mc.  N.  M.  B. 

Theory  of  spin.  W;  Wessel  (Z.  Physik,  1938, 
110,  625— 659).— Theoretical  ,  . .  '  .  L.  G.  G. 

Variational  theory  of  the  a-particle.  H.  Mar- 
oenatx  and  W.  A.  Tyrrell,  jun.  (Physical  Rev.,  1938, 
[ii],  54,  422 — 435).— Mathematical.  The  energy  of 
the  normal  state  of  the  a-particle  calc,  by  an  elaborate 
variational  method  agrees  well  with  an  independent 
calculation  (cf.  A,  1938,  I,  9),  and  alknvs  the*  con¬ 
vergence  limit  to  be  determined  with  precision.  Com¬ 


parison  with  previous  wTork  on  3H  is  made  (cf.  ibid., 
10).  The  method  is  employed  to  calculate  the  excited 
singlet  and  triplet  states  of  the  a-particle  and  gives 
results  previously  stated  (cf.  ibid.,  115).  No  excited 
state  is  stable.  A  virtual  excited  state  exists  near  the 
energy  of  dissociation  into  four  particles.  N.  M.  B. 

(3-Disintegration.  A.  I,  Alichanian  (Bull.  Acad. 
Sci.  U.R.S.S.,  Sdr.  Phys.,  1938,  135— 147).— Investig¬ 
ation  of  the  (3-spectra  of  heavy  and  light  radioactive 
elements  in  the  region  of  small  energies  indicates  the 
effect  of  the  electric  field  of  the  nucleus  on  the  spectrum 
of  the  emitted  electrons,  wThich  causes  an  increase  in 
the  probability  of  the  emission  of  electrons  of  small 
energies  and  should  be  evident  in  an  asymmetry  of  the 
(3-spectrum.  The  (3-spcctra  of  light  elements  are  all 
of  the  same  type.  The  process  of  (3-disintegration 
may  be  regarded  in  the  same  light  as  that  of  pair- 
formation.  The  distribution  calc,  by  Fermi  does  not 
agree  writh  experiment,  but  there  is  agreement  with  the 
theoretical  distribution  of  Uhlenbeck  and  Konopinsky 
over  the  wdiole  range  except  the  ends  of  the  spectrum. 

A.  J.  M. 

Theory  of  (3-disintegration.  W.  Pauli  (Bull. 
Acad.  Sci.  TJ.R.S.S,  Ser.  Phys.,  1938,  149— 152).— It 
is  shown  that  the  exact  treatment  of  the  Fermi  theory 
of  (3-disintegration  leads  to  an  infinite  self-energy  for 
the  particles  and  that  the  application  of  the  closer 
approx,  of  the  distortion  theory  to  (3-disintcgration  is 
not  correct.  A.  J.  M. 

Scattering  of  protons  by  protons.  P.  P. 
Pavinski  (Bull.  Acad.  Sci.  U.R.S.S,  S6r.  Phys.,  1938, 
221 — 227). — The  theoretical  scattering  of  protons  by 
protons  (scattering  angle  45°)  in  the  energy  range 
200  e.kv.  to  10  Me.v.  is  calc,  for  twTo  forms  of  potential 
energy  interaction.  The  abs.  no.  of  scattered  particles 
at  45°  is  a  max.  at  about  2  Me.v.  A.  J.  M. 

Stable  states  of  two  deuterons.  H.  Parker 
(Physical  Rev.,  1937,  [ii],  51,  682— 683).— Theoretical. 

L.  S.  T. 

Coulomb  energy  of  light  nuclei.  H,  A.  Betiie 
(Physical  Rev,  1938,  [ii],  54,  436— 439).— The 
Coulomb  energy  is  calc,  for  3H,  6He,  7Li,  8Li,  5Be, 
10Be,  nB,  12B,  *13C,  14C,  15N,  and  ™0.  Theoretically 
and  experimentally  the  val.  should  lie  between  the 
results  of  twro  assumptions  wdiich  are  investigated  : 
(a)  that  the  nuclear  radius  oc  the  cube  root  of  the  no. 
of  particles.  (6)  that  the  wrave  function  of  the  last 
neutron  or  proton  extends  bej'ond  the  surface  of  the 
residual  nucleus  by  an  amount  determined  by  its 
binding  energy.  Consideration  of  unknowm  nuclei 
showrs  that  10C  and  140  are  highly  stable,  6B  unstable, 
8B  probably  unstable,  and  8B  and  12N  of  doubtful 
stability.  N.  M.  B. 

Perturbation  theory  of  light  nuclei:.  ieO. 
W.  J.  KROEGERand  D.  R.  Inglis  (Physical  Rev,  1937, 
[ii],  51,  1003).  :  L.  S.  T. 

Analytic  wave  functions  for  nuclear  and 
atomic  collision  problems.  P.  M.  Morse  (Physical 
Rev,  1937,  [ii],  51,  1003). — A  wraye  function  given  for 
calculating  inelastic  and  exchange  collision  cross- 
sections  furnishes  more  accurate  results  than  the  Born 
approximation.  •  ,  L.  S.  T. 
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Interaction  of  neutrons  and  nuclei.  I.  V. 
Kurtschatov  (Bull.  Acad.  Sci.  U.R.S.S.,  S6r.  Phys., 
1938,  157 — 171). — The  general  problem  is  discussed 
from  the  point  of  view  of  the  breadth  of  resonance  and 
absorption  bands  of  neutrons.  The  neutron  and 
radiation  breadth  of  the  bands  agrees  with  statistical 
theories  of  the  nucleus.  A.  J.  M. 

Angular  distribution  of  nuclear  fragments. 

C.  Reinsbero  (Z.  Phvsik,  1938, 110,  765). — A  correc¬ 
tion  (cf.  A.,  1938, 1,  170).  L.  G.  G. 

Nuclear  forces.  I.  E.  Tamm  (Bull.  Acad.  Sci. 
U.R.S.S.,  S6r.  Phys.,  1938,  209 — 219). — A  crit. 
review  of  present  knowledge  of  nuclear  forces. 

A.  J.  M. 

Conception  of  an  atomic  structure  of  space. 
A.  March  (Naturwiss.,.  1938,  26,  649 — 656). — 
Theoretical.  A.  J.  M. 

Pair  formation  under  the  action  of  y- rays. 
A.  I.  Alichanov  (Bull.  Acad.  Sci.  U.R.S.S.,  S6r. 
Phys.,  1938,  33 — 45). — The  experimentally  deter¬ 
mined  probability  of  pair- formation  and  its  depend¬ 
ence  on  the  at.  no.  of  the  element  irradiated  with 
A\rays  agree  well  with  vals.  calc,  on  the  basis  of 
relativistic  quantum  mechanics.  The  experimental 
distribution  of  energy  between  components  of  a  pair 
also  agrees  with  theory.  A.  J.  M. 

Non-elastic  dispersion  of  photons  about  nuclei 
with  pair  production.  M.  Markov  (Compt.  rend. 
Acad.  Sci.  U.R.S.S.,  1938,  20,  125— 127).— Mathe¬ 
matical.  T.  H.  G. 

Definition  of  the  neutrino.  J.  Solomon  (Compt. 
rend.,  1938,  207,  526 — 528).— Theoretical. 

A.  J.  E.  W. 

Stability  of  stellar  neutron  cores.  J.  R.  Opren- 
heimer  and  R.  Serber  (Physical  Rev.,  1938,  [ii],  54, 
540).— A  general  discussion  of  radiation  energies  and 
limiting  core  masses.  N.  M.  B. 

Theory  of  heavy  atomic  nuclei.  I.  Neutron 
excess  in  heavy  atomic  nuclei.  II.  Flattening 
of  the  Gamow  barrier  by  excitation  of  the  atomic 
nucleus.  E.  Bagge  (Ann.  Physik,  1938,  [v],  33, 
359—388,  389—403).  O.  D.  S. 

Photo-electric  cross-section  of  the  deuteron. 
K.  Way  and  J.  A.  Wheeler  (Physical  Rev.,  1937,  [ii], 
51,  683).  L.  S.  T. 

A-Type  doubling  in  the  3n  state  of  OH+.  C.  N. 
Challacombe  (Physical  Rev.,  1937,  [ii],  51,  1001). 

L.  S.T. 

Correlations  between  electronic  states  of 
atoms  and  molecules  in  the  alkaline -earth 
hydrides.  B.  Grundstrom  (Nature,  1938,  142, 
614 — 615). — A  discussion  (cf.  A.,  1936,  775;  1938, 
I,  384).  L.  S.  T. 

Comparative  study  of  the  visible  and -ultra- 
*  violet  colour  of  inorganic  oxides  and  of  their 
hydroxides  and  hydrates.  A.  Berton  (Compt. 
rend.,  1938,  207,  625— 627).— Absorption  data  ob¬ 
tained  by  a  reflexion  method  are  given  for  oxides  of  B, 
Na,  Cr,  Co,  Ni,  Cu,  Cd,  Zn,  Ti,  Sn,  Sb,  Nd,  Sm,  Pb, 
and  Bi,  and  for  corresponding  hydroxides  and  hydr¬ 
ates.  In  general,  hydroxide  or  hydrate  formation 
causes  a  shift  of  absorption  bands  towards  higher  w, 


hydroxides  showing  less  absorption  in  the  visible 
region  than  the  related  oxides.  A.  J.  E.  W. 

Predissociation  observed  in  the  molecular 
spectrum  of  sulphur  vapour.  M.  D£sirant  and 
B.  Rosen  (Physica,  1938,  5,  870 — 874;  cf.  A.,  1936, 
1309). — In  the  spectrum  of  S2,  excited  by  high- 
frequency  discharge  at  low  temp,  and  at  10‘3  mm.,  the 
bands  arising  from  the  levels  with  v'  >10  either  do 
not  appear  or  are  at  most  10"3 — 10-4  of  the  intensity 
of  bands  arising  from  the  levels  vf  >  10.  This  is 
interpreted  as  indicating  that  predissociation  is,  at 
least  in  part,  spontaneous.  The  conclusions  of 
Lochte-Holtgreven  (A.,  1937,  I,  1 ;  1938,  I,  335)  and 
of  Olsson  (A.,  1938,  I,  107)  are  criticised. 

J.  W.  S. 

Vibrational  analysis  for  a  new  CuCl  band 
system  excited  by  active  nitrogen.  S.  Bloomen- 
thal  (Physical  Rev.,  1938,  [ii],  54,  497— 498).— Data 
and  an  analysis  for  the  Xk  37 89 — 4159  system  are 
tabulated  and  an  expression  for  the  wave  no.  of  any 
band  head  in  the  system  is  given.  The  system  has  a 
common  lower  state  with  five  other  systems  in  the 
visible.  N.  M.  B. 

Near  ultra-violet  band  system  of  SnO.  W. 

Jevons  (Proc.  Physical  Soc.,  1938,  50,  910 — 913). — 
From  a  re-examination  of  data,  a  revised  expression 
for  the  frequency  of  the  band  head  of  the  a^IX 
system  is  proposed,  thereby  eliminating  anomalies 
previously  reported  (cf.  A.,  1937,  I,  596)  in  the 
anharmonic  coefTs.  N.  M.  B. 

Ultra-violet  absorption  spectra  obtained  by 
reflexion  of  some  molybdenum  compounds  in 
the  solid  state.  (Mme.)  Z.  Soubarew-Chatelain 
(Compt.  rend.,  1938,  207,  580 — 582). — Data  for  a  no. 
of  molybdates  are  recorded.  The  existence  in  the 
solids  of  the  ions  Mo04"  and  Mo207"  is  deduced; 
these  ions  give  absorption  bands  with  upper  limits  at 
2800  and  3600a.,  respectively;  absorbing  cations 
cause  displacement  to  higher  Xk.  Molybdates  higher 
than  M10Mo207  probably  contain  admixed  Mo03. 
Mo03,H2C)  gives  the  Mo207"  band,  and  should 
probably  be  formulated  H2Mo207,H20. 

A.  J.  E.  W. 

Absorption  of  light  by  crystals.  N.  F.  Mott 
(Proc.  Roy.  Soc.,  1938,  A,  167,  384— 391).— The 
energy  of  a  quantum  of  radiation  can  be  converted  into 
heat,  re-emitted  as  fluorescent  radiation,  or  used  up 
in  producing  a  photo-electric  current  in  the  solid; 
estimates  are  made  of  the  dependence  on  temp,  of  the 
relative  probabilities  of  these  processes  and  the  results 
are  compared  with  experimental  data  for  NaCl,  KC1, 
KBr,  and  AgBr.  G.  D.  P. 

■  Excitation  centres  in  alkali  halide  crystals. 
H.  Wolff  (Z.  Physik,  1938, 110,  512— 528).— Absorp¬ 
tion  bands  of  colour  centres  in  pure  synthetic  NaCl, 
natural  rock-salt,  synthetic  KC1,  KF,  and  KBr,  as  well 
as  NaCl  and  KC1  to  which  small  amounts  of  SrCl2  and 
NaN03  were  added,  have  been  investigated.  Color¬ 
ation  in  KC1  and  KBr  can  be  excited  only  at  low  temp. 
The  addition  of  small  quantities  of  SrCl2  or  NaN03  to 
NaCl,  or  of  SrC^  to  KC1,  shifts  the  absorption  maxi 
towards  the  red.  The  shift  increases  with  increase  of 
added  impurity,  reaching  a  max.  of  10  mg.  in  the  case 
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of  NaCl,  and  is  independent  of  temp.  Plastic  deform¬ 
ation  of  the  crystals  produces  a  similar  shift.  Results 
are  discussed.  H.  C.  G. 

Temperature-dependent  transition  probability 
in  the  absorption  spectra  of  the  rare  earths.  H, 
Ewald  (Z.  Physik,  1938,  110,  428— 435).— The 
intensities  of  the  group  of  absorption  lines  (17350 
cm.4)  of  Zn-Nd  double  nitrate  are  examined  'with 
reference  to  the  dependence  of  transition  probability 
at  different  temp,  and  crystal  orientations.  The 
total  intensity  of  all  the  lines  in  the  group  is  inde¬ 
pendent  of  crystal  orientation  and  temp.,  but  that  of 
lines  arising  from  the  II  ground  term  level  increases 
by  an  amount  predictable  from  the  Boltzmann  law7. 
The  transition  probability  is  in  some  wray  dependent 
on  crystal  orientation.  L.  G.  G. 

Narrow  absorption  bands  in  solutions  of 
praseodymium  salts.  A.  Seidel  and  J.  Larionov 
(Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938,  19,  683 — 
686). — The  absorption  spectrum  of  a  solution  of 
Pr2(S04)3  (1*9  x  1020  Pr  iv  ions  per  c.c.)  has  been 
measured  using  a  grating  spectrograph .  Three  narrow7 
bands  are  observed,  XX  4440,  4690,  and  4820,  the 
oscillator  strengths  being  20,  6,  and  4  x  10~®  respec¬ 
tively.  These  bands  are  due  to  the  4/ — 4/ transitions. 

F.  J.  L. 

CH  bands  in  the  night  sky  spectrum.  J. 

Cabannes,  J.  Dufay,  and  J.  Gauzit  (Nature,  1938, 
142,  718 — 719). — Evidence  for  the  view7  that  knowrn 
CH  bands  probably  exist  in  the  spectrum  of  the  night 
sky  is  put  forward.  L.  S.  T. 

Light  absorption  of  aromatic  hydrocarbons. 
T.  Forster  (Z.  physikal.  Chem.,  1938,  B,  41,  287 — 
306). — Relations  between  absorption  and  structure 
are  discussed  in  relation  to  modern  theories.  A 
simplified  method  of  calculating  absorption  XX  in  the 
ultra-violet  and  visible  is  derived  and  applied  success¬ 
fully  to  data  for  seven  ring  compounds.  C.  R.  H. 

Absorption  spectra  of  biacene  and  fluoro- 
cyclene.  (Mlle.)  B.  Twarowska  (Bull.  Acad. 
Polonaise,  1938,  A,  143 — 152). — The  ultra-violet 
absorption  spectra  of  biacene,  C^H^,  and  fiuoro- 
cyclene,  C48H2g,  in  the  solid  state,  in  o-xylene  solution 
at  16°  and  — 180°,  and  (for  biacene  only)  in  the  vapour 
state  are  described.  Frequency  differences  are  as¬ 
signed  to  constituent  groups  and  similarities  in  the 
tw7o  spectra  are  considered.  The  influence  of  solvent 
and  of  change  of  physical  state  on  the  XX  of  the  bands 
is  discussed.  W.  R.  A. 

Absorption  spectra  of  methyl  a-methacrylate 
and  its  polymeride.  J.  W.  Goodeve  (Trans. 
Faraday  Soc.,  1938,  34,  1239 — 1244). — Extinction 
coeffs.  in  the  range  X4000 — 2100  a.  have  been 
determined  for  CH2lCMe#C02Me  (I),  pure  and  dis¬ 
solved  in  C6H14,  and  for  the  polymeride  (II)  formed 
under  various  conditions.  The  shape  of  the  log  e-X  curve 
for  (I)  (similar  for  acrylic  and  a-crotonic  acids)  is 
ascribed  to  the  double  bond  rather  than  to  a  particular 
group,  and  is  markedly  changed  after  polymerisation. 
(II)  is  in  general  more  transparent  at  XX  shorter  than 
3000  A.  and  differences  between  different  preps,  are 
attributed  to  the  presence  of  varying  amounts  of  (I). 

F.  L.  U. 


Absorption  coefficients  of  the  acetyl  halides. 
D.  H.  Etzler  and  G.  K.  Rollefson  ( J.  Chem.  Physics, 
1938,  6,  653). — The  absorption  coeffs.  of  AcCl,  AcBr, 
and  Acl  for  Hg  lines  between  2537  and  3650  A.  have 
been  measured.  The  decomp,  products  have  been 
analysed.  No  H2,  C2H4,  or  C2H6  w7as  found.  The 
gaseous  products  included  CO,  CH4,  and  the  appro¬ 
priate  Me  halide.  AcCl  gave  also  a  dark  brow7n  liquid 
w7hich  appears  to  be  a  polymeride  of  either  Ac2  or 
keten.  AcBr  gave  no  liquid,  but  free  Br  and  possibly 
C2H4Br2.  Free  I  and  a  very  small  quantity  of  a 
liquid  (too  small  for  analysis)  w7ere  obtained  from  Acl. 

W.  R.  A. 


Absorption  spectra  of  4-(p-dimethylamino- 
styryl)pyridine  and  2  :  4-di-(p-dimethylamino- 
styryl)pyridine  methiodides. — See  A.,  1938,  II,  457. 

Absorption  of  ultra-violet  light  by  some 
organic  substances.  XLVII.  L.  Marchlewski 
and  B.  Skar£ynski  (Bull.  Acad.  Polonaise,  1938,  A, 
232—235). — The  spectra  of  EtOH  solutions  of  apiin, 
apigenin,  and  quercitrin  are  recorded  and  discussed. 

W.  R.  A. 

Relations  between  chemical  activity  and  ab¬ 
sorption  in  the  ultra-violet  of  certain  organic 
molecules.  I.  Absorption  spectra  of  the  chloro- 
derivatives  of  the  substituted  amides  of  malonic 
acid.  (Mme.)  Ramart,  K.  G.  Naik,  and  C.  M. 
Mehta  (J.  Indian  Chem.  Soc.,  1938,  15,  421 — 425). — 
Ultra-violet  absorption  has  been  measured  for 
CCL(CONHR)0  (R  » Ph,  o-,  m-,  and  p-C6H4Me, 
1:3:  4-C6H3Me2,  C7H15,  CH2Ph), 
NH2-CO*CCl2-CO-NHR  (R  =  p-C6H4Mc,  C6H4C1), 
and  CH2Cl*CCl(CO-NHR)2  (R  =  Ph,  o-  and 
p-C6H4Me).  By  comparison  w7ith  the  similarly 
A-substituted  malondiamides  (A.,  1934,  993)  the 
curves  are  shifted  towards  the  visible  region  w7ith 
change  of  CH2  into  CC12.  F.  R.  G. 


Stark  effect  in  rotation  spectra.  S.  K.  Chakra- 
vorty  (Z.  Physik,  1938,  110,  688 — 691). — Calcul¬ 
ation  of  the  terms  of  the  quadratic  Stark  effect  in 
rotation  spectra  on  a  basis  different  from  that  of 
Manneback  leads  to  different  results.  The  dis¬ 
crepancy  is  explained.  H.  C.  G. 


Far  infra-red  spectrum  of  qriartz  mercury 
lamps.  B.  Koch  (Ann.  Physik,  1938,  [v],  33, 
335 — 358). — The  spectra  of  different  types  of  Hg 
lamp  are  compared.  Emission  can  be  observed 
to  0*5  mm.  (500  y..).  The  absorption  of  fused  quartz 
and  of  LiF  has  been  measured  from  220  to  450  and 
220  to  360  (jl.,  respectively.  The  infra-red  radiation  is 
strongly  absorbed  by  a  second  Hg  lamp. 

0.  D.  S. 

Absorption  spectra  of  copper,  cobalt,  and 
nickel  sulphates  in  heavy  water.  A.  A.  Zanko 
and  A.  E.  Brodski  (Acta  Physicochim.  U.R.S.S., 
1938,  8,  309 — 314). — Measurement  of  the  absorption 
curves  of  CuS04,  CoS04,  and  NiS04  in  ILjO  and  D20  * 
confirms  preliminary  observations  (A.,  1937,  I,  131) 
that  replacement  of  H20  by  D20  does  not  cause  a 
shift  in  the  absorption  max.,  but  produces  a  sym¬ 
metrical  compression  of  the  absorption  curves. 

W.  R.  A. 

Infra-red  absorption  spectrum  of  sulphur 
trioxide.  H.  Gerding  and  J.  Lecomte  (Nature, 
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1938, 142, 718), — The  infra-red  absorption  and  Raman 
spectra  (details  given)  of  gaseous  and  liquid  S03 
show  that  the  free  mol.  of  S03  has  a  plane,  practically 
symmetrical  configuration,  but  in  the  liquid  state  the 
single  mol.  is  considerably  deformed.  L.  S.  T. 

Infra-red  absorption  of  strong  and  weak  acid 
solutions.  E,  K.  Plyler  (Physical  Rev.,  1937,  [ii], 
51,  685). — Aq.  HC1  and  HBr  (1 — 8n.)  show  intense 
absorption  at  5*4  g.  Aq.  AcOH  and  EtC02H  show 
strong  absorption  at  5*75  {jl.  Other  strong  acids 
produce  the  band  at  5*4  g.  which  is  attributed  to  the 
hydrated  ion,  and  other  weak  acids  in  the  band  at 
5*75  g.  which  is  attributed  to  the  hydrated  acid  mol. 

L.  S.  T. 

Infra-red  and  Raman  spectra  of  crystalline 
hydrogen  chloride.  E.  Lee,  G.  B.  B.  M.  Suther¬ 
land,  and  C.  K.  Wu  (Nature,  1938,  142,  669).— 
Measurements  of  the  absorption  near  3*7  g.  of  thin 
layers  of  solid  HC1  at  the  temp,  of  liquid  air  agree  with 
those  of  Hettner  (A.,  1934,  829) ;  the  lines  reported  by 
Shearin  (A.,  1935,  1300)  were  not  observed.  Solid 
DC1  near  5  g.  at  the  same  temp,  gives  three  max. 
with  indications  of  more  structure.  The  two  extreme 
max.  appear  to  correspond  with  the  max.  of  the  HC1 
doublet.  The  Raman  spectrum  of  HC1  at  the  same 
temp,  consists  of  a  line  at  2709  cm."*1  which  is  stronger 
and  broader  than  a  second  line  at  2759  cm.*-1 

L.  S.  T. 

Absorption  spectra  of  ct/cfopropane,  ethylene 
oxide,  ethylene  sulphide,  and  ethyleneimine  in 
the  photographic  infra-red.  E.  H.  Eyster  (J. 
Chem.  Physics,  1938,  6,  576— 579).— The  absorption 
spectra  of  the  above  compounds  have  been  inves¬ 
tigated  from  7000  to  12,000  A.  and  their  symmetries, 
infra-red  activities,  and  the  irreducible  representation 
of  their  high-frequency  fundamental  modes  have  been 
considered.  Some  of  the  observed  bands  are  assigned 
as  third  harmonics  of  the  C-H  stretching  w  and,  so  far 
as  possible,  bands  which  appear  to  be  analogous  are 
correlated.  No  band  shows  rotational  fine  structure 
but  significant  characteristics  of  the  band  envelopes 
are  discussed.  W.  R.  A. 

Spectrum  of  allene  in  the  photographic  infra¬ 
red.  E.  H.  Eyster  (J.  Chem.  Physics,  1938,  6, 
580 — 585). — Using  a  6-m.  path  the  spectrum  of  allene 
has  been  investigated  from  7000  to  12,000  A.  at 
pressures  from  40  mm.  to  1*5  atm.  The  mol.  has 
J)^  symmetry  and  its  spectroscopic  selection  rules 
are  discussed.  11  observed  bands  are  assigned  to 
overtones  and  combinations  of  fundamental  vv.  Rota¬ 
tional  analysis  of  the  band  at  11,444  A.  yields  the  val. 
97  x  1(H0  g.  cm.2  for  the  largest  moment  of  inertia. 
Both  in  C2H4  and  in  allene  C— H  is  1*087  A.,  C— C  is 
1*330  A.,  and  the  angle  H-C-H  is  116°.  W.  R.  A. 

Infra-red  study  of  alcohol-acetate  mixtures. 
E.  S.  Barr  (Physical  Rev.,  1937,  [ii],  51,  685).— The 
infra-red  spectra  of  MeOH,  EtOH,  their  acetates, 
and  mixtures  of  these  components  have  been  obtained 
in  the  region  4 — 8  g.  Mixtures  of  EtOH  +  MeOAc 
and  MeOH  +  EtOAc,  after  refluxing  for  36  hr.  and 
keeping  for  6  months,  showed  only  bands  due  to  the 
original  constituents,  indicating  that  no  exchange 
reaction  occurs  in  absence  of  H20.  L.  S.  T. 


Influence  of  non-polar  solvents  on  the  infra-red 
CHabsorptionbands.  Application  to  CHoX'CHgX 
molecules.  Y.  Ta  (Compt.  rend.,  1938,  207,  583 — 
585). — The  CH  bands  (~  1*5  jjt.)  given  by  dissolved 
solids  and  liquids  occur  at  higher  XX  in  CS2  than  in 
CC14.  These  results  indicate  a  difference  in  mol. 
field,  coupling  between  solvent  and  solute  mols, 
occurring  in  CS2.  Considerable  changes  occur  in  the 
intensity  of  the  CH  bands  of  (CH2C1)0  (I)  on  addition 
of  CS2  or  CC14 ;  this  is  due  to  an  equilibrium  between 
cis -  and  frau£-forms,  the  position  of  which  is  changed 
by  dilution.  Similar  but  smaller  changes  occur  with 
(CH2Br)2.  At  room  temp.  (CH2Br)2  probably  contains 
more  cts-form  than  (I).  CH2Cl*CH2Br  resembles  (1) 
in  behaviour.  A.  J.  E.  W. 

Inf ra-red  absorption  studies .  V.  Association 
in  the  carboxylic  acids.  VI.  Association  in  the 
acid  amides  and  oximes.  VII.  Complex  form¬ 
ation  due  to  hydrogen  bonding.  A.  M.  Buswell, 
W.  H.  Rodebush,  and  M.  F.  Roy  (J.  Amer.  Chem. 
Soc.,  1938,  60,  2239—2244,  2444—2449,  2528—2531 ; 
cf.  A.,  1937,  II,  457). — V.  The  influence  of  H  linking 
on  infra-red  absorption  spectra  is  discussed  in  relation 
to  carboxylic  acids.  Curves  for  AcOH,  BzOH,  and 
BzOD  are  given. 

VI.  Data  arc  recorded  for  NH2*COEt,  NH2Bz, 
NHAcEt,  acetoxime,  and  the  oximes  of  cyclohexanone, 
COPh2,  and  Me2  and  Ph2  triketone  in  CC14.  Associ¬ 
ation  due  to  H  linking  is  observed,  and  is  accompanied 
by  enolisation  in  mono-substituted  amides.  The 
similarity  of  the  absorption  due  to  association  in  the 
substituted  amides  and  that  due  to  the  peptide 
group  in  gelatin  is  discussed. 

VII.  Data  are  recorded  for  HC1,  quinoline-CHCLj, 

COMe2-CHCl3,  and  Et20-CHC13  in  CC14.  The  rule 
(Venkateswaran),  that  the  shift  of  the  fundamental 
absorption  band  to  longer  X  when  H  forms  a  linking  is 
greater,  and  the  band  is  broader,  the  more  active 
(acidic)  is  the  H,  is  verified.  A  CHC13  absorption 
band  which  shifts  to  shorter  X  on  addition  of  quinoline 
has  been  observed ;  this  is  ascribed  to  the  first 
harmonic  of  the  perpendicular  vibration  of  CHC13 
which  mainly  involves  H.  E.  S.  H. 

S-H  frequency  of  the  mercaptans.  D.  Wil¬ 
liams  (Physical  Rev.,  1938,  [ii],  54,  504 — 505). — 
The  transmission  spectra  of  CH2Ph*SH,  BuaSH,  and 
Pr°SH,  investigated  in  the  range  2*75 — 4*25  g., 
showed,  in  addition  to  the  bands  near  3*3  g.  arising 
from  the  C-H  linkages,  absorption  max.  at  3*85, 
3*80,  and  3*83  g.,  respectively.  These  are  attributed 
to  a  vibration  of  the  SH  group.  Comparison  of  data 
with  existing  Raman  and  infra-red  data  is  given. 

N.  M.  B. 

Quenching  of  fluorescence  of  dye  solutions  by 
foreign  substances.  II.  Influence  of  the  sol¬ 
vent  on  quenching  processes.  B.  J.  Sveschnikov 
(Acta  Physicochim.  U.R.S.S.,  1937,  7,  755—766; 
cf.  A.,  1936,  1445). — Experiments  on  the  quenching  of 
(i)  fluorescein  by  KI  in  aq.  glycerol  and  sugar 
solutions,  (ii)  rhodulin-red  by  NH2Ph  in  different 
alcohols,  and  (iii)  rhodamin  B  by  NH2Ph  in  various 
solvents,  support  previous  evidence  that  in  general 
the  chemical  properties  of  the  solvent  affect  the 
quenching  effect  only  slightly,  the  7j  of  the  solvent 
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being  the  main  factor.  However,  notable  exceptions 
from  this  general  rule  occur  which  indicate  that  other 
factors  must  be  considered.  The  formulae  expressing 
the  quenching  of  fluorescence  by  foreign  substances 
involve  the  sphere  of  action  and  the  efficiency  of  the 
collision  between  two  mols.,  and,  generally,  these 
parameters  depend  on  7).  W.  R,  A. 

Mechanism  of  the  chemiluminescence  of  3- 
aminophthalhydrazide .  I.  B.  J.  Sveschnikov 
(Acta  Physicochim.,  U.R.S.S.,  1938,  8,  441—460).— 
The  mechanism  of  the  reaction  between  3-amino- 
phthalhydrazide  (I)  and  H202  in  an  alkaline  medium 
has  been  investigated  by  studying  the  effects  of 
changes  in  the  concn.  of  the  components  on  the 
intensity  and  efficiency  of  the  chemiluminescence  that 
accompanies  the  reaction.  At  52°  the  rate  of  the 
reaction  increases  slightly  as  the  concn.  of  (I) 
decreases.  For  a  given  concn.  of  (1),  the  intensity  of 
the  luminescence  is  determined  mainly  by  the  ratio 
[H202]  :  [NaOH].  The  data  are  best  interpreted  by 
the  hypothesis  that  the  luminescence  is  emitted 
by  unstable,  intermediate  compounds  formed  during 
hydrolysis  of  (I).  L.  S.  T. 

Physics  and  application  of  phosphors  in  light 
technology.  R.  Frerichs  (Naturwiss.,  1938,  26, 
681 — 687). — A  review  dealing  with  the  physics  of 
phosphorescence  and  fluorescence,  and  the  excitation 
of  phosphors  by  light  and  cathode  rays.  A.  J.  M. 

Light  scattering  in  the  wings  of  Rayleigh  lines 
in  carbon  disulphide.  J.  Pniewski  (Bull.  Acad. 
Polonaise,  1938,  A,  136—142). — The  curve  showing 
the  distribution  of  intensity  of  light  in  the  wings  of 
Rayleigh  lines  for  CS2  docs  not  agree  with  the 
theoretical  curve  obtained  on  the  assumption  that 
these  lines  are  due  to  diffusion  of  rotation  bands. 

W.  R.  A. 

Variation  of  the  structure  of  water  through 
ions.  T.  G.  Kejumzems  (Z.  Physik,  1938,  110, 
742 — 759). — Raman  spectra  of  aq.  solutions  of  CT, 
BP,  P,  NO/,  CIO/,  C104',  icy,  C03",  and  S04" 
ions  are  obtained  and  the  significance  of  their  struc¬ 
ture  is  discussed  in  relation  to  hydration,  viscosity,  and 
ionic  mobility.  The  ions  vary  the  H20  structure, 
in  most  cases  weakening  the  H- bonds.  L.  G.  G. 

Vibrations  and  structure  of  X03  ions.  T.  G. 
Kujvmzeus  (Z.  Physik,  1938,  110,  760— 762;  cf. 
A.,  1938,  I,  496).— New  measurements  of  the  Raman 
spectrum  of  aq.  5N-HIO3  are  reported.  The  author’s 
measurements  and  conclusions  in  respect  of  the  ions 
0103',  Br03',  and  I03'  are  in  agreement  with  those  of 
SheneZaZ.  (A.,  1937,  1,218)  but  only  in  part  with  those 
of  Venkateswaran  (A.,  1938,  I,  228).  H.  C.  G. 

Raman  spectra  in  solution.  III.  Phosphorus 
and  bismuth  trichlorides  in  different  solvents. 
A.  E.  Brodski  and  L.  V.  Kortschagin  (Acta  Phvsico- 
chim.  U.R.S.S.,  1937,  7,  791— 796).— Raman  dis¬ 
placements  for  PC13  in  Et20,  CS2,  and  CHC13,  and  of 
BiCl3  in  HC1,  are  recorded  and  compared  with 
existing  data.  The  variation  of  the  intensity  of 
PC13  lines  in  CHC13  with  [PC13]  is  discussed. 

W.  R.  A. 

Raman  spectrum  of  molybdic  acid  in  aqueous 
solution,  (Ml le.)  M.  Th£odoresco  (Compt.  rend.. 


1938,  207,  531 — 532). — 1-6 — 2n-H2Mo04  gives  three 
principal  w  (950,  901,  and  853  cm,4).  Comparison 
is  made  with  data  for  molybdates  (A.,  1938,  I,  296). 

A.  J.  E.  W. 

Raman  spectrum  of  liquid  diborane.  T.  F. 

Anderson  and  A.  B.  Burg  (J.  Chem.  Physics,  1938, 
6,  586 — 591). — Utilising  a  method  for  the  Raman 
effect  of  liquefied  gases  which  is  described,  the 
Raman  spectrum  of  liquid  diborane  has  been  measured. 
It  contains  some  16  lines  after  5  hr.  exposure.  The 
symmetrical  stretching  vibrations  for  the  three 
isotopic  analogues  containing  llB-11B,  UB-10B,  and 
i°B-i°B  have  the  vals.  793,  806,  and  821  cm.  1 
respectively.  Both  the  isotopic  shifts  and  intensities 
are  in  agreement  with  predicted  vals.  The  spectrum 
is  compared  with  recorded  data  for  C2H6  and  Si2H6. 
Force  consts.  have  been  evaluated;  internuclear 
distances  are  compared  with  those  derived  by  electron 
diffraction  methods.  The  large  vals.  of  the  B-B, 
C-C,  and  Si-Si  force  consts.  suggest  that  these  bonds 
are  compressed  by  forces  which  hinder  internal 
rotation.  The  entropy  of  B2HG  (g)  at  25°  has  been 
computed  as  approx.  55*3±1*5  g. -cal.  per  degree. 
Combined  with  the  known  heat  of  formation  (44,000± 
3,000  g.-cal.)  the  free  energy  of  formation  of  B2H6  (g) 
at  25°  is  —30,000 ±4000  g.-cal.  B2H6  decomposes 
at  room  temp,  into  other  hydrides  for  which  thermo¬ 
dynamic  data  are  not  available  and,  therefore,  the 
true  stability  of  B2H6  cannot  be  completely  ascer¬ 
tained.  W.  R.  A, 

Variation  of  the  Raman  spectrum  of  nitrate 
solutions  with  cation.  (Miss)  E.  R.  Laird  and 
(Miss)  F.  M.  Plesset  (J.  Chem.  Physics,  1938,  6, 
592 — 594). — The  observations  of  Grassmann  (A., 
1932, .  1075)  have  been  confirmed  that  the  strong 
Raman  displacement  of  N03'  tends  to  lower  vals. 
when  aq.  solutions  of  Pb(N03)2  and  AgN03  of  increas¬ 
ing  concn.  are  examined  but  remains  sensibly  const, 
for  solutions  of  Cd(N03)2  of  varying  concns.  The 
different  behaviours  are  attributed  to  influences 
of  the  cation  on  the  structure  of  the  H20. 

W.  R.  A. 

Raman  frequencies  of  hexamethylene  glycol. 
R.  C.  Williamson  (J.  Chem.  Physics,  1938,  6,  653). — 
12  vv  are  recorded.  W.  R.  A. 

Raman  spectra  of  (A)  trialkyl  borates, 
(B)  dialkyl  sulphates.  M.  Milone  (Atti  R.  Accad. 
Sci.  Torino,  Cl.  Sci.  fis.,  1936,  71,  I,  391—394,  344— 
347 ;  Chem.  Zentr.,  1937,  i,  569). — (a)  Following 
Cabannes  (A.,  1932,  792),  Raman  spectra  suggest  a 
P3TOmid  on  a  triangular  base  as  the  steric  structure 
of  trialkyl  borates. 

(B)  Characteristic  SO/'  lines  are  absent  from  the 
Raman  spectra  of  Me2S04  and  Et2S04,  which  are 
given  the  structure  S02(0Me,Et)2,  recalling  the 
formulation  (H0)2S(02).  A.  H.  C. 

Application  of  the  Raman  effect  to  the  study  of 
cis-trans  isomerism  in  some  cyclic  compounds. 
G.  Chiurdoglit  and  A.  Guillemonat  (Bull.  Soc. 
chim.,  1938,  [v],  5,  1328 — 1333).— Raman  data  are 
given  for  cm-  and  trans- 1 :  2-dimethyl-,  -methylethyl-, 
-diethyl-,  and  -methyl-?i-propyl-cycZopentane,  1:2- 
dimethyl-,  -diethyl-  ( tram  only),  and  -methyl-a- 
propyl-cycZopentanol,  and  o-,  m-,  and  ^-dimethyl- 


n  (a-c)  GENERAL,  PHYSICAL,  AND  INORGANIC’  CHEMISTRY.  .  601 


cycfohexanol.  Generalisations  are  given  which  enable 
the .  configurations  to  be  deduced  from  the  Raman 
spectra.  ;  A.  J.  E.  W. 

Raman  effect.  LXXXVIII.  Propiolic  acid 
and  its  esters.  R.  Sabathy  (Z.  physikal.  Chem., 
1938,  B,  41,  183 — 188). — Raman  spectra  of  propiolic 
acid  (I)  and  its  Me  and  Et  esters  have  been  deter¬ 
mined.  The  influence  of  attached  groups  on  the 
vv  characteristic  of  C;C  and  CIO  are  discussed.  The 
spectrum  of  (I)  indicates  that  dimerisation  exists  to 
some  extent.  W.  R.  A. 

Anomalous  charging  current  in  Rochelle  salt 
crystals.  F.  Seidl  (Physikal.  Z.,  1938,  39,  714 — 
716). — The  dependence  of  the  current  (/)  on  time 
(t)  after  application  of  potential  has  been  investigated 
for  Rochelle  salt.  The  I-t  curve  is  hyperbolic 
(I  =  kt*171)  for  t  =  (2*6  to  8-1)  x  10"3  sec.  For 
t  <2*6  x  10"3  sec.  the  above  law  does  not  hold. 
The  I-E  curve  follows  Ohm’s  law  for  small  L  The 
initial  current  depends  on  the  thickness  of  the  prep. 

A.  J.  M. 

Electrical  breakdown  of  the  alkali  halides. 
R.  J.  Seeger  and  E.  Teller  (Physical  Rev.,  1938, 
[ii],  54,  515 — 519). — Mathematical.  The  mechanism 
proposed  by  von  Hippel  (B.,  193S,  398)  is  justified, 
and  calc.  vals.  of  the  breakdown  field  show  satis¬ 
factory  agreement  with  experiment.  A  crit. 
comparison  with  Frohlich’s  explanation  (cf.  A., 
1937,  I,  444)  is  made.  N  M.  B. 

Dielectric  properties  of  cozymase  and  adenylic 
acids  from  muscle  and  yeast.— See  A.,  1938,  III, 
1046. 

Measurement  of  the  dielectric  constant  of 
cellulose.  H.  A.  De  Luca,  W.  B.  Campbell,  and 
0.  Maass  (Canad.  J.  Res.,  1938,  16,  B,  273 — 288). — 
The  following  method  has  been  devised  for  measuring 
the  dielectric  const,  ex  of  a  substance  X  which 
cannot  be  made  to  fill  the  condenser  completely. 
Taking  two  completely  miscible  liquids  A  and  B 
such  that  6^<6x<^j5»  vals.  of  e^B  are  measured  for 
a  complete  range  of  mixtures  of  the  two,  and  a  curve 
of  <zab  against  composition  is  plotted.  A  quantity  of 
X  is  introduced  into  the  condenser,  which  is  then 
filled  with  various  mixtures  A  B  in  turn  and  a  new 
curve  of  e  against  composition  is  obtained.  The 
curves  intersect  at  ej.  Using  mixtures  of  C6H6 
and  (CH2C1)2,  e  has  been  measured  for  cellulose  and 
found  to  be  6-1.  T.  H.  G. 

Dielectric  constants  of  solid  bodies  by  the 
ponderomotive  force  method.  IV.  D.  Dobor- 
zynski  (Bull.  Acad.  Polonaise,  1938,  A,  153 — 168 ; 
cf.  A.,  1938,  I,  345). — The  dielectric  consts.  e  of 
quartz  glass  (I)  and  cryst.  quartz  (II)  have  been 
measured  by  the  ponderomotive  force  method  be¬ 
tween  —  190°  and  18°.  For  (I),  e  decreases  from 
3-92  at  18°  with  falling  temp. ;  it  passes  through  a 
min.  val.  of  3-3  at  ~  — 70°,  rises  to  the  initial  val. 
at  — 85°,  and  remains  const,  with  further  temp, 
fall.  The  polarisation  P  behaves  in  an  analogous 
manner.  The  significance  of  the  identity  of  the  temp, 
at  which  the  min.  in  e  and  the  max,  of  density  occur 
is  discussed.  For  (II),  the  const.  elt  obtained  with 
the  crystal  suspended  with  its  optical  axis  vertical, 


behaves  in  a  way  similar  to  e  of  (I);  it  falls  from 
4-55  at  18°  with  temp,  decrease,  passing  through 
a  min.  of  3*8  at  —90°  and  rising  to  a  const,  val.  of 
4*4  below  — 110°.  e„,  obtained  with  the  optical  axis 

horizontal,  is  practically  temp. -independent,  decreas¬ 
ing  from  4*66  at  18°  to  4*48  at  —190°.  Measure¬ 
ments  have  also  been  made  on  Na  K  tartrate. 

W.  R.  A. 

Dependence  on  state  of  the  dielectric  polaris¬ 
ations  of  ammonia  and  its  three  methylated 
derivatives.  R.  J.  W.  Le  Fevre  and  P.  Russell 
(Nature,  1938, 142,  617). — The  vals.  recorded  for  the 
dielectric  polarisations  of  NH3,  NH2Mc,  NHMe2,  and 
NMe3  in  the  gaseous  and  liquid  states,  and  dissolved 
in  C6H0,  show  that  for  NH3  and  NH2Me  polarisation 
in  the  gaseous  state  is  >  that  in  the  liquid,  but  fer 
NHMe2  and  NMe3  the  reverse  is  true.  L.  S.  T. 

Dependence  of  molecular  polarisation  on  the 
solvent.  A.  Niini  (Ann.  Acad.  Sei.  fenn.,  A,  1936, 
46,  No.  1 ;  Chein.  Zentr.,  1937,  i,  570). — The  deter¬ 
mination  of  the  mol.  polarisation  of  CS2,  CC14,  CHC13, 
CH„C12,  Mel,  (CH2C1)2j  (CHCL)2,  EtCl,  EtBr,  Eti, 
C0Me2,  Pr°Cl,  *-C5H12,  PliCl,  C6H,.,  PhMe,  and  ?*- 
C7Hlfi  in  the  gaseous,  liquid,  and  dissolved  states  is 
described.  The  causes  (dipole  induction,  anisotropic 
polarisability,  inner  field,  etc.)  of  variation  with 
temp,  are  discussed.  A.  H.  C. 

Dielectric  polarisation  of  iodine  solutions. 
S.  V.  Kaftanov,  V.  Vassiliev,  and  J.  Sirkin  (Acta 
Physicochim.  U.R.S.S.,  1937,  7,  75— 84).— Data  for 
0*0042 — 0*025m.  solutions  in  C6H6  at  15 — 60°  are 
recorded.  The  mol.  polarisation  is  41*12^:0*12  cm.3 
and  is  independent  of  temp.  I  does  not  possess  any 
dipole  moment  in  C6H6  or  CS2.  The  difference 
between  the  electronic  polarisation  in  vapour  and 
in  solution  is  discussed.  E.  S.  H. 

Dielectric  polarisation  of  liquid  selenium. 

J.  Wesolowski  (Bull.  Acad.  Polonaise,  1938,  A, 
290 — 303).— The  dielectric  const,  e  of  liquid  So,  in 
the  temp,  range  237*5 — 301*4°,  varies  linearly  with 
reciprocal  of  temp.  0.  P,  the  sp.  polarisation,  is 
independent  of  0  and  has  the  val.  0*1515.  The  atom 
polarisation,  Pj,  obtained  from  P  x  at.  wt.  is  12-0, 
whilst  the  val.  obtained  from  comparison  with  PA 
for  (X>  and  S  is  11*94.  W.  R.  A. 


Dielectric  polarisation.  XXIV.  Solvent  effect 
on  dipole  moments  of  some  amines.  E.  G. 

Cowley  and  J.  R.  Partington  (J.C.S.,  1938,  1598 — 

1601). — The  dipole  moments  of  NH2Ph,  a-  and 
P-CjqH/NH^  have  been  determined  in  some  or  all 
of  the  solvents  C6H14,  cycZohexane,  C6Ha,  PhMe. 

The  differences  between  the  polarisations  and  moments 
in  the  different  solvents  are  small.  The  effect  of  the 
solvent  on  the  moments  of  these  and  some  other 
amines,  alcohols,  ethers,  and  CHCL  is  discussed. 

A.  J.  M. 

Dipole  moments  of  hydrogen  and  deuterium 
chlorides.  R.  P.  Bell  and  I.  E.  Coop  (Trans. 

Faraday  Soc.,  1938,  34,  1209—1214;  cf.  A.,  1936, 

1181). — Polarisation  measurements  over  the  range 
291 — 516°  K.  shows  that  the  dipole  moment  (u)  for 
gaseous  DC1  is  >  that  for  HC1  (g  =  1*084  x  10-18) 
by  0*003  or  0*007  x  10~18,  according  to  the  methqfL  f-f/N 
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of  calculation.  The  isotope  effect  is  accounted  for 
chiefly  by  anharmonicity  of  the  zero-point  vibration, 
which  is  calc,  from  infra-red  data.  Variation  of  the 
effective  charge  with  internuclear  distance  is  of  minor 
importance.  It  is  inferred  that  the  instantaneous 
p  of  HC1  decreases  with  increasing  internuclear 
distance  near  the  equilibrium  point.  F.  L.  U. 

Dipole  moments  of  molecules  containing  two 
movable  dipoles.  J.  Y.  Beach  and  D.  P.  Steven¬ 
son  (J.  Chem,  Physics,  1938,  6,  635 — 638). — Mathem¬ 
atical.  The  average  dipole  moment  of  a  mol.  contain¬ 
ing  two  movable  dipoles  has  been  calc,  as  a  function 
of  temp,  and  restriction  of  internal  rotation  for 
three  different  potential  functions  involving  F0, 
the  difference  in  potential  energy  between  the  cis- 
and  /ra«^-modifications  of  the  mol.,  and  <£,  the  angle 
between  the  planes  containing  the  dipoles  and  the 
axis  of  rotation.  The  dipole  moments  of  (CH2C1)2, 
CH2Cl*CH2Br,  and  (CH2Br)2  as  a  function  of  temp., 
used  with  the  three  potential  functions,  lead  to  vals. 
of  F0,  which  are  compared  with  vals.  obtained  by 
other  methods.  W.  R.  A. 

Dipole  moments  of  pyrone  compounds.  V.  G. 
Vassixjev  and  J.  K.  Sirkin  (Acta  Physicochim. 
U.R.S.S.,  1937,  6,  639 — 660). — The  dipole  moments 
of  y-dimethylpyrone,  xanthone,  and  coumarin, 
measured  in  C6H6  solution  at  15°,  25°,  40°,  55°,  and 
65°,  are  4-62,  ,2*94,  and  4*54  d.,  respectively.  These 
vals.  arc  those  obtained  by  vectorial  addition  of 
the  individual  polar  groups.  From  the  viewpoint 
of  the  theory  of  quantum-mechanical  resonance  the 
hybrid  mols.  with  a  tervalent  ethereal  0,  and  a 
univalent  carbonyl  0,  possess  very  high  dipole 
moments.  The  observed  high  vals.  are  thus  ex¬ 
plained  as  slight  superposition  of  these  states. 

W.  R.  A. 

Dielectric  properties  of  acetylenic  compounds. 
X.  Equipment  for  measuring  dielectric  con¬ 
stants  of  gases.  Polarity  of  gaseous  monoalkyl- 
acetylenes.  F.  J.  Krieger  and  H.  H.  Wenzke  (J. 
Amer.  Chem.  Soc.,  1938,  60,  2115 — 2119). — Ap¬ 
paratus  and  technique  for  determining  dielectric 
const,  at  different  pressures  and  temp,  are  described. 
The  polarisations  of  gases  and  vapours  have  been 
determined  by  a  method  which  obviates  the  necessity 
of  equations  of  state.  Dielectric  consts.  and  polaris¬ 
ations  for  gaseous  CH-CMe,  CH:CEt,  CH;CPr, 
CHjCBu,  and  CH*C*C5H11  are  recorded;  the  electric 
moments  are  0*77,  0*80,  0*85,  0*87,  and  0*86  D., 
respectively.  E.  S.  H. 

Anomalous  dispersion  and  free  rotation.  A. 
Bi Td6  (Physikal.  Z.,  1938,  39,  706 — 7 11). — Mathem¬ 
atical.  A  formula  is  derived  for  the  mean  dipole 
moment  of  polar  mols.  on  the  assumption  that  the 
Maxwell-Boltzmann  distribution  holds  where  there 
are  rotating  groups.  From  tho  formula  the  refrac¬ 
tive  and  absorption  indices  can  bo  calc,  as  a  function 
of  frequency.  The  equation  leads  to  the  conclusion 
that  the  dielectric  loss  of  a  mol.  which  has  rotating 
groups  should  be  <  that  of  a  mol.  of  tho  same  size 
and  aipole  moment  but  without  such  groups. 

A.  J.  M. 

Rotatory  dispersion  of  gelatin  in  carbamide 
solutions. — See  A.,  1938,  II,  516. 


Paramagnetic  rotatory  power  and  magnetis¬ 
ation  of  the  cerium  ion  in  hydrated  cerium  ethyl 
sulphate.  J.  Becqtjerel,  W.  J.  de  Haas,  and  J. 
van  hen  Handel  (Physica,  1938,  5,  857 — 869; 
cf.  A.,  1937,  I,  452;  1938,  I,  498). — Measurements 
between  1*37°  and  290°  K.  are  recorded,  and  the 
corresponding  vals,  of  the  Verde t  const,  are  deduced. 
The  law  found  to  hold  for  other  Et  sulphates  is  not 
obeyed  even  at  T37°  K.,  probably  owing  to  the  two 
lowest  energy  levels  being  very  close  together.  The 
third  energy  level  is  probably  very  far  removed  from 
these.  J.  W.  S. 

Crystal  fields  in  rare-earth  ethyl  sulphates. 
C.  B.  Ellis  and  H.  Hall  (Physical  Rev.,  1938,  [ii], 
54,  478 — 479  ;  cf.  Ketelaar,  A.,  1937,  I,  502). — The 
possibility  of  establishing  a  cryst.  potential  based  on 
structure  determinations  is  discussed.  No  satis¬ 
factory  agreement  with  experimental  spectral  or 
magnetic  data  is  reached.  N.  M.  B. 

Magneto-optic  rotations  of  paramagnetic  ions. 
S.  Steingiser  and  H.  Hyman  (J.  Amer.  Chem. 
Soc.,  1938,  60,  2294 — 2296). — The  partial  Verdet 
consts.  of  Fe2(S04)3,(NH4)2S04>  K3Fe(CN)6,  and 
K4Fe(CN)6  at  0*0282,  0*173,  and  0*415  molalities 
are  —1*024,  —2*354,  and  +0*148,  respectively; 
the  total  Verdet  consts.  are  0*01253,  0*00571,  and 
0*01409.  Diamagnetic  K4Fe(CN)6  shows  a  normal 
rotation,  and  the  other  salts  show  a  large  negative 
rotation,  due  to  paramagnetism.  E.  S.  H. 

Verdet  constant  of  crystalline  nickel  sulphate. 
F.  G.  Slack,  R.  T.  Lageman,  and  N.  Underwood 
(Physical  Rev.,  1937,  [ii],  51,  685). — The  const,  for 
NiS04,6H20,  measured  for  light  normal  to  the 
natural  cleavage  plane,  is  oc  X'2  between  4500  and 
6000  a.  From  — 10°  to  30°  there  is  a  temp,  variation 
oc  T-K  L.  S.  T. 

Double  intensity  of  the  contact  between 
electrons  of  double  orbital  quantum  number  in 
the  transitional  elements.  R.  Forrer  (J.  Phys. 
Radium,  1938,  [vii],  9,  387 — 392). — The  max.  no. 
of  contacts  in  an  electronic  network  (Fe,  Co,  Ni,  and 
Pd)  is  36,  obtained  by  6  electrons  with  6  contacts. 
On  the  basis  of  considerations  of  the  electronic 
networks  of  superconductors,  it  is  suggested  that  the 
intensity  of  interaction  oc  the  orbital  quantum  no. 
The  hypothesis  is  applied  to  the  problem  of  the  very 
high  m.p.  of  the  transitional  elements.  W.  R.  A. 

Structure  of  electronic  shells  of  diatomic 
homopolar  molecules.  V.  M.  Tschtelanovski 
(Acta  Physicochim.  U.R.S.S.,  1937,  7,  27—48).— 
Theoretical.  E.  S.  H. 

Structure  of  electronic  shells  of  diatomic 
homopolar  molecules.  II.  Excited  states.  V.  M. 
Tschulanovski  (Acta  Physicochim.  U.R.S.S.,  1938, 
8,  113—128). — Theoretical.  J.  A.  K. 

Calculations  of  the  lower  excited  levels  of 
benzene.  M.  Goeppert-Mayer  and  A.  L.  Sklak 
(J.  Chem.  Physics,  1938, 6, 645 — 652). — Mathematical. 
By  the  method  of  antisymmetrised  mol.  orbitals, 
in  which  no  empirical  data  except  the  C — C  distance 
in  C6H6  were  used,  two  weak  bands,  due  to  forbidden 
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electronic  transitions  at  2500  and  2100  a.,  and  a 
strong  band  at  1500  A.  have  been  predicted. 

W.  R.  A. 

Regular  division  of  space  and  the  structure  of 
matter.  I.  The  filling  up  of  space.  G.  Four¬ 
nier  (J.  Phys.  Radium,  1938,  [vii],  9,  360— 376).— 
Mathematical.  W.  R.  A. 

Corresponding  chemical  groups.  R.  Lauti£ 
(Bull.  Soc.  chim.,  1938,  [v],  5,  1321—1328;  cf.  A., 
1938,  I,  623). — Relationships  between  y,  [E]t  the 
ionisation  energy,  the  at.  vol.,  the  cryst.  parameters, 
and  the  mol.  heat  of  formation  of  corresponding 
elements  in  Carlsohn  groups  are  considered,  the  rare 
gas  group  being  used  as  a  basis  for  comparison. 
Carlsohn’s  law  is  verified  in  most  cases.  Functions 
giving  certain  of  these  consts.  in  terms  of  the  position 
in  the  group  and  Z  are  discussed.  A.  J.  E.  W. 

Is  there  an  essential  difference  between 
44  ordinary  M  and  44  complex  ,?  compounds  ?  J. 
Zernike  (Chem.  Weekblad,  1938,  35,  70S— 709).— 
Complex  anions  differ  from  ordinary  ones  in  that 
they  exist  only  as  ions,  and  so  complex  acids  are 
strong  and  do  not  form  esters  or  acid  salts. 

S.  C. 

Free  volumes  and  free  angle  ratios  of  mole¬ 
cules  in  liquids.  J.  F.  Kincaid  and  H.  Eyring  (J. 
Chem.  Physics,  1938,  6,  620—629;  cf.  A.,  1937,  I, 
452). — Mathematical.  Kinetic  considerations  in¬ 
volving  free  vols.  and  free  angle  ratios  indicate  that 
tho  abnormalities  of  the  so-called  associated  liquids 
can  be  explained  entirely  from  the  viewpoint  of 
restricted  rotation  of  the  mols.  This  conception 
accounts  satisfactorily  for  the  observed  dielectric 
polarisations  of  H20  and  MeOH.  W.  R.  A. 

Sensitiveness  of  paraffin  crystal  formation  to 
the  physical  and  chemical  conditions  under 
which  they  crystallise.  C.  M.  Heck  (Physical 
Rev.,  1937,  [ii],  51,  690). — Certain  points  in  the 
exterior  outline  of  the  normal  pinacoidal  diamond¬ 
shaped  tabular  crystals  are  more  sensitive  than  others 
to  change  in  conditions.  Variations  in  the  form  of 
parallel  striations  across  the  crystal  face  are  also 
related  to  the  changes  in  physical  and  chemical 
conditions  during  formation.  L.  S.  T. 

Physical  structure  of  giant  organic  molecules. 
P.  Jordan  (Naturwiss.,  1938,  26,  693 — 694). — The 
theory  put  forward  by  Moglich  et  al .  (A.,  1938,  I, 
299)  that  the  internal  structure  of  giant  org.  mols., 
e.g.f  genes,  viruses,  etc.,  is  similar  to  that  of  solid 
bodies,  the  loose  electrons  of  the  mol.  being  in  energy 
levels  belonging  to  the  whole  mol.  and  not  localised 
in  certain  atoms  or  in  definite  valencv  bonds,  is 
supported  by  examination  of  the  absorption  and 
inactivation  spectra  of  urease,  by  the  existence  of  a 
long-X  limit  for  the  production  of  mutations  by  ultra¬ 
violet  light  but  the  absence  of  any  selective  effect  in 
this  connexion,  and  the  sp.  attraction  of  similar  genes. 

A.  J,  AT. 

Structure  and  properties  of  molecules.  III. 
Linking  energies  and  saturation  of  molecules. 
IV.  Relation  between  saturation  and  polarity 
of  molecules.  V.  Razumovski  (Bull.  Soc.  chim., 
1938,  [v],  5,  1281— 1292,  1292— 1306;  cf.  A.,  1938, 

O  O  (A.,  I.) 


I,  298). — III.  Consideration  of  the  duration  of  inter¬ 
action  and  degree  of  approach  of  valency  electrons 
to  at.  nuclei,  and  of  the  degree  of  electron  doublet 
formation,  permits  a  correlation  between  the  valency 
maxima  and  effective  valencies  of  elements.  Relations 
between  mol.  structure  and  the  strength  and  reactivity 
of  covalent  and  co-ordinate  linkings  are  discussed  on 
a  similar  basis. 

IV.  The  polarit}r  and  degree  of  ionisation  in  a  no. 
of  mols.  and  their  effect  on  tho  reactivity  and  the  rato 
and  degree  of  polymerisation  are  discussed. 

A.  J.  E.  W. 

Structure  of  the  insulin  molecule.  D.  M. 
Wrinch  and  I.  Langmuir  (J.  Amer.  Chem.  Soc., 
1938,  60,  2247 — 2255). — Published  X-ray  data  for 
insulin  crystals  (A.,  1938,  I,  300)  correspond  with  the 
C2  polyhedral  structure  predicted  for  the  insulin  mol. 
on  the  basis  of  tho  cyclol  theory.  The  data  confirm 
the  existence  in  the  insulin  mol.  of  (1)  six  high- density 
points  at  the  corners  of  an  octahedron  of  side  29-4  a.  ; 
(2)  low- density  regions  near  tho  centres  of  tho  44 
lacunae  in  the  cyclol  fabric,  winch  arc  located  in  tho 
edges  and  faces  of  tho  polyhedron;  (3)  a  cage 
structure  ;  (4)  3  Zn  atoms  per  mol.  on  lines  connecting 
mol.  centros  (except  along  tho  z  axis)  and  low-  and 
high -density  groups  attached  to  these  Zn  atoms 
outside  tho  C2  structure.  E.  S.  H. 


Structure  of  (SNH)4  and  its  derivatives. 
M.  H.  M.  Arnold  (J.C.S.,  1938, 1596— 1597).— (SNH)4 

has  the  structure  Compounds  of 

tho  type  (SNR)4,  whero  R  =  CH2*OAc, 
p-0*CH2*C0‘C6H4-N02,  and  CONHPh  have  been 
prepared.  (SN*OMe)4  obtained  from  CH20  and 
(SNH)4  has  m.p.  173°  (decomp.)  and  is  to  be  formul¬ 
ated  as  an  alcohol.  Tho  name  eyefotetrathioimino  is 
proposed  for  (SNH)4.  A.  J.  M. 


Molecular  magnitude  from  dialysis  constants. 
W.  Nowatke  (Bull.  Acad.  Polonaise,  1938,  A,  218 — 
231). — By  means  of  the  relations  =  82\/M2t 

^iVni  “  S2\/n2,  and  vals.  can  be  obtained 

for  the  mol.  wt.  M>  the  no.  n  of  atoms  in  the  mol.,  and 
tho  radius  r  of  an  undissociated  org.  mol.,  from  its 
dialysis  coeff.  8,  by  reference  to  a  mol.  of  similar 
structure.  W.  R.  A. 


Nuclear  separation  of  the  Te2  molecule  by 
electron  diffraction.  L.  R.  Maxwell  and  V.  M. 
Mosley  (Physical  Rev.,  1937,  [ii],  51,  684). — Electron 
diffraction  photographs  obtained  from  Te  vapour 
show  an  interference  pattern  which  can  be  explained 
by  electron  scattering  from  the  diat.  Te  mol. 
Measurements  of  the  interference  max.  give  a  Te — Te 
separation  of  2-59±0  02  a.,  which  is  the  band 
spectra  val.  of  2*85  A.  for  the  nuclear  separation  of  the 
ground  state  of  the  Te2  mol.  Part,  at  least,  of  the 
accepted  rotational  consts.  computed  for  Te2  from 
band  spectra  data  must  be  incorrect.  L.  S.  T. 

Mayer’s  theory  of  condensing  systems.  W. 
Band  (J.  Chem.  Physics,  1938,  6,  654). — The  general 
results  of  Mayer  (ibid,,  1937,  5,  67)  are  more  directly 
derived  from  the  theory  of  dissociating  assemblies. 

W.  R.  A. 
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Structure  of  the  centres  of  the  phase  boun¬ 
daries  in  condensed  systems.  E.  Androni- 
kaSciivtli  (Acta  Physicochim.  U.R.S.S.,  1937,  6, 
689— -700).— A  relation,  analogous  to  the  Thomson 
formula,  is  derived  connecting  the  size  of  the  equili¬ 
brium-crystallisation  centres  with  the  supercooling  of 
the  melt,  and  a  curve  showing  the  dependence  of  the 
work  of  formation  of  tho  centres  on  their  size  is 
obtained.  The  mechanism  for  the  origin  of  the  stable 
crystallisation  centres  is  considered  in  relation  to  the 
Gibbs-Volmer  theory.  The  possibility  of  the  origin  of 
centres  without  the  aid  of  external  work  is  considered. 

W.  R.  A. 

Calculation  of  London  dispersion  forces  at 
small  atomic  separations.  H.  Hellmann  and 
K.  Majeyski  (Acta  Physicochim.  UR.S.S.,  1937,  6, 
939 — 953). — Theoretical.  W.  R.  A. 

Movement  of  anisotropic  liquids  in  an  electric 
field.  V.  Zvetkoy  (Acta  Physicochim.  U.R.S.S., 
1937,  6,  885 — 892). — The  dielectric  anisotropy  of  the 
mols.  is  the  principal  cause  of  the  movement. 

W.R.  A. 

Internal  rotation  in  ethylene  chloride.  J.  Y. 
Beach  and  K.  J.  Palmer  (J.  Chem.  Physics,  1938,  6, 
639 — 644), — -Assuming  the  shape  of  the  potential 
barrier  restricting  rotation  about  the  C-C  bond  in 
C2H4CL>  to  be  given  by  a  cosine  function,  the  height  of 
the  barrier,  determined  by  electron  diffraction 
investigation,  is  between  5  kg.-cal.  per  mol,  and  co. 
This  val.  is  compared  with  that  obtained  from  the 
exchange  repulsions  and  the  electrostatic  repulsions  of 
the  two  ends  of  the  mol.  W.  R,  A. 

Vibration-rotation  energy  of  polyatomic  mole¬ 
cules.  M.  Elias  heyitsch  (Acta  Physicochim. 
U.R.S.S.,  1938,8,  9 — 26). — Mathematical. 

J.  A.  K. 

Surface  tension  of  activated  water  “T.M 
G.  Piccardi  (Gazzetta,  1938,  68,  471 — 473). — y  of 
H20  activated  by  the  method  previously  described 
(A.,  1938,  I,  403)  does  not  differ  from  that  of  normal 

H20.  0.  J.  w. 

Posnjak  and  Barth's  principle  of  “variate 
atom  equipointsM  and  ‘‘mixed  crystals."  F.  C. 
Blake  (Physical  Rev.,  1937,  [ii],  51,  1000;  cf.  A., 
1932,  217).  L.  S.  T. 

Simplified  method  for  indexing  Debye- 
Scherrer-Hull  patterns.  L.  K.  Frevel  (Physical 
Rev.,  1937,  [ii],  51,  997 — 998). — Tho  method  depends 
on  recording  on  a  single  film  a  temp,  shift  of  the 
diffraction  pattern  of  a  substance.  An  interval  of 
150°  usually  produces  easily-measurable  shifts  that 
can  bo  related  to  the  anisotropy  of  a  cryst.  substance. 
The  cubic,  tetragonal,  hexagonal,  and  orthorhombic 
systems  can  be  easily  indexed.  L.  S.  T. 

Integration  of  large  numbers  of  X-ray  crystal 
reflexions.  R.  H.  Y.  M.  Dawton  (Proc.  Physical 
Soc.,  1938,  50,  919 — 925). — Experiments  show  that  if 
a  positive  film  is  printed  from  an  X-ray  negative,  the 
change  in  transparency  of  the  film  can  be  made 
proportional,  over  an  extended  range,  to  the  intensity 
of  tho  original  X-ray  beam.  The  transmitted  light 
thus  gives  the  integrated  X-ray  val.  of  a  patch  of 
non-uniform  blackening  without  a  two-dimensional 


point-by-point  integration.  The  application  of  tho 
principle  to  X-ray  analysis  of  crystal  structure  is 
discussed.  N.  M.  B. 

Vector  maps  and  crystal  analysis.  I.  Lang¬ 
muir  and  D.  Wrinch  (Nature,  1938,  142,  581 — 583). 

L.  S.T.  . 

Intensities  of  the  points  of  photographed 
reciprocal  lattice  planes.  J.  Bouman  and  W.  F. 
de  Jong  (Physica,  1938,  5,  817—832;  cf.  A.,  1938, 1, 
234).— Theoretical  relations  are  derived  which  permit 
the  interpretation  of  the  relative  intensities  observed 
in  the  photographs  of  zero-order  reciprocal  lattice 
planes.  J.  W.  S. 

Determination  of  incoherent  scattered  X- 
radiation  in  gases.  K.  Hoffmann  (Physikal.  Z., 
1938,  39,  695 — 706). — Wollan’s  filter-difference 
method  of  determining  the  incoherent  scattered 
X-radiation  was  used  with  some  modification  for 
investigating  the  scattering  in  G2H2.  The  distance 
Crr:C  obtained  was  1-15±0-1  a.,  in  agreement  with 
other  methods.  Experiments  with  monochromatic 
radiation  are  also  described  and  discussed  and  the  abs. 
determination  of  tho  intensity  of  the  scattered 
radiation  is  described.  A.  J.  M. 

Planar  method  of  identification  of  crystalline 
substances.  Films  of  sodium  thiosulphate  de¬ 
posited  from  a  thin  layer  of  its  aqueous  solution 
on  a  plane  sheet  of  glass.  New  zone  of  faces 
parallel  to  the  binary  axis.  G.  Cesaro  and  J. 
Melon  (Bull.  Acad.  roy.  Belg.,  1938,  [v],  24,  558 — 
565). — The  crystal  structure  of  Na2S203,5H20, 
deposited  in  a  thin  film  on  glass,  has  been  studied  and 
compared  with  the  normal  crystal  structure.  -  The 
crystallographic  characteristics  are  sufficient  to  identify 
Na2S203.  J.  W.  S. 

Data  for  the  construction  of  models  illustrating 
the  arrangement  and  packing  of  atoms  in 
crystals.  (Formula  types  A,  AB,  and  AB2.) 
M.  J.  Buerger  and  R.  D.  Butler  (Amer.  Min., 
1938,  23,  471—512;  cf.  A.,  1936,  782;  A.,  193S,  I, 
284). — The  necessary  data  are  given  for  Cu,  a-Fe,  Mg, 
diamond,  white  Sn,  Bi,  Se,  graphite,  I,  black  P,  halite, 
CsCl,  sphalerite,  wurtzite,  carborundum,  niccolite, 
pyrrhotite,  cinnabar,  PbO,  calomel,  BN,  covellite, 
cooperite,  tenorite,  fluorite,  pyrite,  cuprite,  rutile, 
anatase,  SnS2,  molybdenite,  lollingite,  Fe  diphosphide 
and  diantimonide,  hydrophilite,  marcasite,  SiS2, 
cristobalite,  tridymite,  and  quartz.  L.  S.  T. 

Spirals  in  paraffin  crystals.  C.  M.  Heck 
(Physical Rev.,  1937,  [ii],  51, 6S6). — The  characteristics 
of  spirals  formed  in  tabular  paraffin  crystals  are 
summarised.  L.  S.  T. 

Crystalline  structure  of  the  double  cyanides  of 
barium  with  platinum,  palladium,  and  nickel. 
H.  Brasseur  and  A.  i>e  Rassenfosse  (Bull.  Soc. 
fran?.  Min.,  1938,  61,  129— 136).— BaPt(CN)4,4H>0, 
BaPd(CN)4,4H20,  and  BaNi(CN)4,4Ho0  (I)  have 
a  1L89,  11*98,  11-71;  b  14-08,  13-S2,  13-48;  c  6*54, 
6-73,  6-63  A. ;  p  103°  54',  104° 28',  104° 50', respectively. 
The  three  compounds  are  monoclinic  and  isomorphous. 
Dehydration  curves  for  the  ordinary  pressure  show 
that  mols.  of  H20  are  liberated  at  75°  and  at  100°. 
Interat.  distances  and  details  of  structure  for  (I) 


m  (6) 
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are  recorded.  Each  Ni  is  surrounded  by  4  CN,  all 
coplanar  with  Ni.  These  planes  are  perpendicular  to 
the  c4  axis  of  the  crystal.  Each  Ba  is  surrounded  by 
6  H20  and  four  CN.  L.  S.  T. 

Polymorphic  transitions  in  metallic  halides. 
R.  B.  Jacobs  (Physical  Rev.,  1938,  [ii],  54,  468 — 
474). — X-Ray  powder  analysis  of  Rbl  at  4500  kg, 
per  sq.  cm.  and  room  temp,  shows  body-centred  cubic 
crystal  form,  and  lattice  const.  4*336  a.  The  vol. 
change  from  the  face-centred  lattice  which  is  stable 
below  4000  atm.  is  0*037  c.c.  per  g.,  or  about  0*009  e.c. 
per  g.  >  Bridgman’s  val.  with  only  approx,  hydro¬ 
static  pressure,  against  perfectly  hydrostatic  pressure 
in  the  present  case.  Calc,  data  for  polymorphic 
transitions  are  tabulated  for  all  the  Rb  and  K  halides 
(except  the  unchanged  fluorides)  and  for  Agl. 

N.  M.  B. 

Two-dimensional  crystals  of  silica.  N.  A. 
ScmscHAKov  (Acta  Physicochim.  U.R.S.S.,  1937,  7, 
727 — 736;  cf.  A.,  1935,  1309).— Electron  diffraction 
patterns  of  ordinary  sand,  low-cristobalite,  low- 
tridymite,  Si02  gels,  and  several  puzzuolanas  have 
been  compared  with  those  of  vitreous  Si02  and 
pumice  stone.  The  absence  of  certain  rings  in  the 
former  specimens  indicates  that  the  patterns  of 
the  latter  are  due  neither  to  org.  impurities  nor 
to  the  presence  of  thin  cryst.  films  of  hydrous 
Si02  on  the  surface  of  the  grains.  Calculation 
of  the  patterns  of  the  puzzuolanas  on  the  assumption 
of  a  hexagonal  lattice  gives  0  for  the  third  index  and 
indicates  that  the  crystals  are  two-dimensional. 
The  close  resemblance  of  the  electron  diffraction 
diagrams  of  clays  and  puzzuolanas  is  explained  on  the 
basis  of  the  disintegration  of  the  monoclinic  lattices  of 
the  clay  minerals  under  the  influence  of  cathode  rays, 
giving  amorphous  A1203  and  free  two-dimensional 
Si205  crystals.  Most  of  the  diffraction  rings  of 
vitreous  Si02  are  due  to  two-dimensional  Si205 
crystals ;  the  extra  rings  may  be  due  either  to  some 
second  cryst.  phase,  or  to  the  presence  of  the  third 
dimension  in  the  crystals  of  vitreous  Si02  built  up  of 
the  two-dimensional  layers  so  that  the  whole  structure 
is  near  to  that  of  high- crist obalite,  which  it  resembles 
( loc .  cit.).  W.  R.  A. 

X-Ray  examination  of  the  structure  of  boron 
nitride.  A.  Brager  (Acta  Physicochim.  U.R.S.S., 
1937,  7,  699 — 706). — Results  calc,  from  X-ray 

powder  photographs  of  BN  are  discussed  in  relation 
to  tho  data  given  by  Hassel  (cfl  Norsk  Geol.  Tids., 
1926,  266).  From  the  photograph  for  BN  prepared 
at  1100°  a  unit  cell  identical  with  that  of  the  2000° 
prep,  is  indicated;  probable  symmetry  class  is  C&. 

W.  R.  A. 

Crystallisation  of  alkali  halides  on  fluorite. 
L.  Ivrastanov  and  I.  N.  Stranski  (Z.  Krist.,  1938, 
99,  444 — 448;  cf.  A.,  1938,  I,  299). — A  crystal 
lattice  face  formed  by  only  one  type  of  ion  is  unstable 
if  complete ;  a  proportion  of  ions  must  be  lost.  It  is 
possible  to  complete  such  an  ionic  layer  by  the 
coalescence  of  two  crystal  faces.  This  is  illustrated 
bv  the  deposition  from  hot  saturated  solutions  of 
LiCl,  LiBr,  NaCl,  NaBr,  KC1,  KBr,  and  KI,  on  a 
fresh  octahedral  CaF2  surface;  the  like  octahedral 
(single  ion)  surfaces  grow  coplanar  with  the  base. 


Further  orientation  may  occur  within  limits  of  mutual 
lattice  dimensions  and  surface  distortions. 

I.  McA. 

X-Ray  diffraction  patterns  from  crystalline 
substances  at  very  high  hydrostatic  pressures. 
R.  B.  Jacobs  (Ph}rsical  Rev.,  1937,  [ii],  51,  999). — - 
An  apparatus  for  taking  Debye-Scherrer  X-ray 
spectrograms  under  hydrostatic  pressures  up  to 
4000  atm.  has  been  constructed  and  used  to  follow 
crystallographic  changes  in  KN03,  CsC104,  and 
Agl  in  the  range  3000 — ‘1000  atm.  At  3700  atm. 
and  25°,  Agl  has  the  NaCl  typo  of  cubic  structure 
with  a  6 *070 ±0-0 10  A.,  corresponding  with  p  5*72. 

L,  S.  T. 

X-Ray  measurement  of  the  effect  of  temper¬ 
ature  on  the  atomic  vibrations  in  single  crystals 
of  zinc.  G.  E.  M.  Jauncey  and  W.  A.  Bruce 
(Physical  Rev.,  1937,  [ii],  51,  999).  L.  S.  T. 

Distortion  of  a  closed  shell  due  to  crystallic 
fields.  V.  A.  Johnson  and  L.  W.  Nordheim 
(Physical  Rev.,  1937,  [ii],  51,  1002). — Changes  in 
charge  distribution  of  the  M  shell  in  Zn  due  to  fields 
of  linear  or  tetrahedral  symmetry  have  been  calc. 
The  distortion  found  is  too  small  to  account  for  the 
anomalies  observed  in  the  intensities  of  the  electron 
diffraction  pattern  of  ZnO  (A.,  1935,  1452),  and  other 
effects  will  have  to  be  taken  into  account. 

L.  S.  T. 

Fourier  analysis  of  liquid  methyl  alcohol. 
G.  G.  Harvey  (Physical  Rev.,  1937,  [ii],  51,  998). — 
The  X-ray  diffraction  curve  of  MeOH  at  ~  —75° 
shows  five  diffraction  rings.  A  Fourier  analysis 
yields  a  radial  electron  distribution  function  which 
shows  peaks  more  distinct  than  were  formerly 
obtained  (A.,  1935,  572).  Zachariasen’s  conclusions 
{loc.  cit.)  arc  confirmed.  In  addition,  the  present  curve 
shows  a  definite  peak  corresponding  with  0-0  linkings. 

L.  S.  T. 

Rontgenographic  study  of  collagens. — See  A., 
1938,  III,  1019. 

Crystal  structure  of  pollucite  and  analcite. — 
See  A.,  1938,  I,  644. 

Crystal  structure  of  talc  and  pyrophyllite. — See 
A.,  1938,  I,  644. 

[Crystal  structure  of]  melanophlogite. — See  A., 
1938, 1,  644. 

The  three  principal  manners  of  crystallisation 
of  metals  and  the  conclusions  to  he  drawn 
therefrom  about  the  spheres  of  action  of  forces 
with  cubic  symmetry.  R.  Reinicke  (Z.  In- 
strumkde.,  1938, 58, 331 — 338). — The  crystal  structure 
of  metals  is  interpreted  on  the  assumption  of  a  cubic 
region  of  action  of  at.  forces.  O.  D.  S. 

Structure  of  liquid  aliphatic  amines.  B.  V. 
Thosar  (J.  Chem.  Physics,  1938,  6,  654). — The  X-ray 
diffraction  of  five  dialkylamines  (Pra,  Pr^,  Bua,  n- 
and  £30-C5H11),  of  ?j-amylamine,  and  of  triamylamine 
have  been  measured.  The  Bragg  spacing  for  the 
dialkylamines  is  practically  const,  at  4*46  a.  but  from 
the  diffuseness  of  the  diffraction  haloes  it  cannot 
represent  the  separation  of  the  two  C- chains  in  the  same 
mol.  and  would  appear  to  be  the  distance  between  two 
C- chains  belonging  to  two  adjacent  mols.  On  tho 
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assumption  that  the  mols.  are  flat  pyramids  and  in 
the  cybotactic  state,  it  is  concluded  that  the  liquid 
consists  of  these  pyramids  piled  on  top  of  each  other. 

W.R.  A. 

Scattering  of  X-rays  in  liquid  dialkylamines. 
B.  V.  Thosar  (Z.  Physik,  1938,  110,  436 — 442). — 
See  preceding  abstract.  The  const.  K  (=  d  x  ?t1/3) 
docs  not  lie  in  the  region  (0*S — 1*0)  required  by  the 
Raman  theory  for  spherical  mols.,  except  in  the  case 
of  NHPr*2.  L.  G.  G. 

Effect  of  an  electric  field  on  the  diffraction 
pattern  of  liquids.  A.  A.  Bless  (Physical  Rev., 

1937,  [ii],  51,  688). — Todd’s  experimental  arrange¬ 

ment  (A.,  1934,  133)  is  criticised.  Using  the  photo¬ 
graphic  method  and  maintaining  the  liquid  at  definite 
temp.,  no  changes  in  the  diffraction  patterns  of 
PhN02  or  MeOH  were  produced  by  fields  >10  kv. 
per  cm.  applied  parallel  or  perpendicular  to  the 
direction  of  the  X-ray  beam.  L.  S.  T. 

Oxidation  of  zinc  blende  single-crystals  studied 
by  the  aid  of  electron  interference.  G.  Amin  off 
and  B.  Broom£  (Kung.  Svensk  Vetensk.  Hand., 

1938,  16,  3 — 12;  cf.  A.,  1936,  958). — Oxidation  of 
ZnS  crystals  yields  a  film  of  ZnO  in  which  tho  c  and 
a  axes  of  tho  ZnO  crystals  are  perpendicular  to  the 
tetrahedral  faces  and  parallel  to  the  tetrahedral 
edges,  respectively,  of  tho  ZnS  crystal. 

J.  W.  S. 

Electron-diffraction  investigation  of  sulphur 
monochloride,  sulphur  dichloride,  sulphur  tri¬ 
oxide,  thionyl  chloride,  sulphuryl  chloride, 
vanadium  oxytrichloride,  and  chromyl  chloride. 

K.  J.  Palmer  (J.  Amer.  Chem.  Soc.,  1938,  60,  2360 — 
2369). — Data  recorded  for  interat.  distances  (in  A.) 
and  angles  are  :  SCL,  S— Cl  1*99±0*03,  Cl — Cl  3*08± 
004,  <C1-S-C1  10f±4°;  S2C1„  S—  Cl  1*99±0*03, 
S— S  2*05±0*03,  <C1-S-S  103”±2°;  S0C12,  S— Cl 
2*07±0*03,  S— 0  1*45  ±0*02,  Cl— 0  2*84±0*03, 
Cl— Cl  3  *47  ±0*03,  <C1~S-C1  114±2°,  <Cl-S-0 
106±1°;  S02C12,  S— Cl  1*99±0*02,  S— O  1*43± 
0  02,  Cl— 0.  2-76±0*03,  Cl— Cl  3*28±0*10,  0—0 
2*48±0*10,  <C1-S-C1  1110  12'±2°,  <0-S-0  119° 
48'±5°,  <Cl-S-0  106°  28'±2°;  S03,  S— 0  1*43± 
0*02,  O—O  2*4S±003,  <0-S-0  120±2°;  V0C13, 
V— Cl  2*12±0*03,  V— 0  l-56±0*04,  Cl— O  3*00± 
0  04,  Cl— Cl  3 *50 ±0*03,  <C1-V-C1  111±2°,  <C1- 
V-0  108±2°;  Cr02CL>,  Cr— Cl  2*12 ±0*02,  Cr— O 
1*57±003,  Cl— 0  3*03  ±0*03,  Cl— Cl  3*54±0*05, 
O—O  2*49±0*10,  <C1-Cr-Cl  113±3°,  <0-Cr-0 
105±4°,  <C1-Cr~0  109±3°.  S02CLj,  VOO,,  and 
Cr02Cl2  have  considerably  distorted  tetrahedral 
configurations ;  S0C12  is  pyramidal  and  S03  planar. 
S2C12  has  1  Cl  attached  to  each  S.  E.  S.  H. 

Structure  of  the  PC15  molecule  by  electron 
diffraction.  M.  Rouault  (Compt.  rend.,  1938, 207, 
620 — 622). — Tho  theory  of  a  method  of  calculating 
the  intensity  curve  for  electron  diffraction  in  PCL 
vapour  is  outlined.  Assuming  a  trigonal  bipyramidal 
mol.  (A.,  1937,  I,  496),  agreement  with  experimental 
intensities  is  obtained  for  P — Cl  distances  at  the  base 
and  apices  of  2*10  and  2*25  a.,  respectively.  The 
min.  Cl — Cl  distance  is  3*08  a.,  in  agreement  with  tho 
Cl — Cl  distance  in  PC13  (cf.  A.,  1936,  272). 

A.  J.  E.  W. 


Electron -diffraction  investigation  of  the  struc¬ 
ture  of  kaolin.  Z.  G.  Pinsker  (Acta  Physicochim. 
U.R.S.S.,  1938,  8,  669 — 674). — Polemical.  Tho  con¬ 
clusions  of  Schischakov  (A,,  1937,  I,  502)  on  the  elec¬ 
tron  diffraction  of  kaolin  and  related  minerals  are 
adversely  criticised.  W.  R.  A. 

Electron  interference  in  a  convergent  bundle. 
W.  Kossel  and  G.  Mollenstedt  (Naturwiss.,  1938, 

26,  660 — 661). — Tho  interference  pattern  obtained 

with  a  convergent  bundle  of  electrons  after  passing 
through  a  thin  sheet  of  mica  has  been  investigated, 
and  the  results  are  discussed.  A.  J.  M. 

Magnetic  properties  of  nickel  and  nickel-rich 
alloys.  T.  Hirone  (Sci.  Rep.  Tohoku,  1938,  [i], 

27,  101 — 114). — A  detailed  account  of  work  already 

noted  (A.,  1938,  I,  182).  W.  R.  A. 

Paramagnetic  dispersion  in  a  single  crystal. 
P.  Teunissen  and  C.  J.  Gorter  (Physica,  1938,  5, 
855 — 856), — Tho  paramagnetic  susceptibility  of  a 
single  crystal  of  Fe  alum  is  the  same  when  the 
magnetic  field  is  parallel  to  tho  (1,0,0)  plane  of  the 
crystals  as  when  parallel  to  the  (1,1,1)  plane. 

J.  W.  S. 

Magnetic  anisotropies  and  the  valencies  of 
paramagnetic  atoms  in  crystals .  K.  S.  Kris h nan 
and  S.  Banerjee  (Nature,  1938,  142,  717). — The 
max.  anisotropy  at  31°  of  manganite  crystals  is 
4  x  1(H  per  g.-atom  of  Mn,  showing  that  the  Mn 
atoms  in  the  crystal  cannot  be  tervalent.  They  are 
probably  half  bivalent  and  half  quadrivalent. 

L.  S.  T. 

Structure  of  undeformed  and  simply  deformed 
regions  in  liquid -crystalline  films  of  consider¬ 
able  thickness.  H.  Zocher  and  G.  Ungar  (Z. 
Physik,  1938,  110,  529 — 548). — Supercooled  liquid- 
cryst.  films,  0*45  to  1*0  mm.  thick,  of  p-acetoxy  benzyl  - 
ideneazine  and  several  other  substances  were  examined 
in  parallel  and  in  convergent  polarised  light.  The 
structure  of  the  simply  deformed  areas  in  which  there 
is  no  abrupt  change  in  tho  orientation  of  tho  mols. 
through  the  film  was  elucidated  with  the  aid  of 
Oseen’s  differential  equation.  Interference  figures 
obtained  with  convergent  polarised  light  in  the  un¬ 
deformed  regions  show  that  mol.  orientation  is 
perpendicular  to  the  plane  of  the  film  and  extends 
right  through  it.  H.  C.  G. 

Influence  of  deformation  on  the  electrical 
conductivity  of  metals.  E.  Lopttchin  (Tech.  Phys. 
U.S.S.R.,  1937,  4,  25 — 35). — The  elastic  and  plastic 
deformation  of  steels  with  varying  amounts  of  C, 
and  of  Cu,  Al,  Zn,  brass,  and  bronze,  produce  a 
continuous  increase  in  their  ohmic  resistance.  The 
sp.  resistance  increases  constantly  in  the  elastic  and 
irregularly  in  the  plastic  region.  The  influence  of  a 
second  metal  is  in  agreement  with  tho  accepted 
theory  of  conductivity  in  metals.  F.  J.  L. 

Variation  with  heat-treatment  of  the  cold- 
resistance  of  nickel.  (Miss)  B.  Raines  (Physical 
Rev.,  1938,  [ii],  54,  481 — 182). — Irregular  variations 
of  resistance  at  0°  (up  to  17%)  after  heat-treatment 
over  different  temp,  ranges  and  annealing  for  short 
and  long  periods  are  described.  Results  indicate 
that  tho  wide  divergencies  of  available  data  for  the 
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electrical  and  thermal  properties  of  Ni  are  due  in 
part  to  the  lack  of  a  standardised  ageing  procedure. 

N.  M.  B. 

Internal  photo-electric  effect  in  halochromatic 
crystals.  G.  Gregoretti  (Nuovo  Cim.,  1938,  15, 
193 — 208). — An  account  of  the  internal  photo¬ 
electric  effect  in  crystals,  especially  those  of  the  alkali 
halides.  '  0.  J.  W. 

Paramagnetism  of  manganese.  (Mlle.)  A. 
Serres  (J.  Phys.  Radium,  1938,  [vii],  9,  377 — 
380). — The  offect  of  temp,  on  the  paramagnetism 
of  cryst.  Mn  has  been  investigated.  In  contradiction 
to  the  theory  proposed  by  N£el  (cf.  A.,  1936,  I, 
1188)  the  paramagnetism  decreases  slowly  but 
continuously  with  increasing  temp,  in  the  range 
—183°  to  600°.  At  lower  temp,  y  passes  through  a 
max.,  whilst  at  higher  temp,  it  tends  to  a  min.  above 
600°,  probably  at  the  temp,  of  the  a->  p  transition. 
No  anomaly  in  tho  paramagnetism  has  been  found 
near  350°  to  correspond  with  tho  observed  anomaly 
in  the  sp.  heat.  W.  R.  A. 

Irreversible  and  reversible  changes  of  mag¬ 
netisation  in  ferromagnetics  under  tension  and 
mode  of  increasing  magnetic  field.  E.  Kon- 
dorski  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938,  20, 
117 — 120). — Two  methods  of  working  were  used  in 
which  tho  rising  and  falling  magnetising  fields  had 
(a)  continually  alternating  sign,  (b)  no  alternation 
of  sign.  These  were  applied  to  stressed  and  un¬ 
stressed  specimens.  Tho  latter  gave  identical  results 
with  both  (a)  and  (b)  but  in  the  former  case  agree¬ 
ment  is  achieved  only  if  tho  demagnetisation  is  carried 
out  under  .tension  with  continually  alternating 
fields.  T.  H.  G. 

^Magnetic  anisotropy  of  CuS04,5H20  in  rela¬ 
tion  to  its  crystal  structure.  II.  K.  S.  Kris  hn  an 
and  A.  Mookherji  (Physical  Rev.,  1938,  [ii],  54, 
533 — 539;  cf.  A.,  1937,  I,  20). — Previous  results 
are  extended  and  correlated  in  detail  with  crystal 
structure.  Magnetic  data  are  discussed  in  relation 
to  the  magnitude  and  asymmetry  of  the  internal 
electric  fields  acting  on  the  Cu++  ions  in  the  crystal. 
A  general  method  is  described  for  determining,  for 
any  triclinic  crystal,  the  principal  magnetic  axes 
and  susceptibilities.  N.  M.  B. 

Diamagnetism  of  gaseous  nitrosyl  chloride. 
C.  M.  Beeson  and  0.  D.  Coryell  (J.  Chem.  Physics, 
1938,  6,  656 — 657). — Measurements  by  the  Gouy 
method  at  25°  indicate  that  NOC1  is  diamagnetic 
and  in  a  singlet  state.  W.  R.  A. 

* 

Collision  excitation  of  intramolecular  vibra¬ 
tions  in  gases  and  gas  mixtures.  V.  Sound 
dispersion  measurements  in  C02,  C02-He, 
COo-H^  and  N20~He  between  20°  and  400 7.  L. 
Kuchler  (Z.  pKysikal.  Chem.,  1938,  B,  41,  199 — 
214 ;  cf.  A.,  1937, 1,  504). — Sound  dispersion  measure¬ 
ments  have  been  made  in  C02,  and  in  C02-He, 
C02-H2>  and  H20-He  mixtures  at  various  frequencies, 
pressures,  and  concns  in  the  temp,  range  20 — - 
400*.  With  increasing  temp.,  the  impulse  output 
increases  rapidly  for  CO*-He,  whilst  it  remains 
practically  const,  for  C(32-H2  and  N20-He.  '  A 


parallelism  between  the  abs.  val.  of  the  impulse 
output  and  its  temp,  coeff.  is  indicated.  W.  R.  A. 

Supersonic  velocity  in  gases  and  vapours.  I. 
Aberrations  of  supersonic  interferometers  in 
gases.  S.  K.  K.  Jatkar  (J.  Indian  Inst.  Sci.,  1938, 
22,  A,  245 — 271). — An  apparatus  is  described  for 
recording  the  wave  form  in  a  supersonic  interfero¬ 
meter,  cither  photographically  or  directly  on  a 
Cambridge  curve  tracer.  Tho  results  of  other  authors 
are  discussed  in  relation  to  the  curves  obtained,  and 
probable  sources  of  errors  are  indicated. 

W.  R.  A. 

Velocity  of  sound  in  liquid  helium.  ,T.  C. 
Findlay,  A.  Pitt,  H.  G.  Smith,  and  J.  O.  Wilhelm 
(Physical  Rev.,  1938,  [ii],  54,  506 — 509). — Tho 
velocity  of  sound  in  liquid  He  under  its  v.p.  was 
determined  by  an  ultrasonic  method  for  the  temp, 
range  4-22 — 1-76°  K.,  and  compressibility  was  calc. 
At  temp,  not  too  close  to  the  X-point  the  vals.  are  in 
fair  agreement  with  those  estimated  from  thermo¬ 
dynamical  considerations,  but  the  expected  dis¬ 
continuity  at  tho  X- transition  was  not  observed. 

N.  M.  B. 

Absorption  and  velocity  of  sound  in  hydrogen , 
deuterium,  helium,  and  neon  gases.  A.  van 

Ittrrbkek  and  L.  Tnvs  (Phvsiea,  1938,  5,  889 — 
897).— The  velocity  and  absorption  coeff.  (a)  of 
ultrasonic  waves  in  H2,  D2,  He,  and  No  have  been 
measured  at  — 183°  to  21°.  a  has  the  theoretical 
val.,  especially  in  the  caso  of  H2.  J.  W.  S. 

Velocity  of  sound  in  gaseous  argon  and  deuter¬ 
ium,  respectively,  at  liquid  oxygen  and  hydrogen 
temperatures.  Calculation  and  discussion  of  the 
second  virial  coefficient  of  argon.  A.  van 
Itterbeek  and  0.  van  Paemel  (Physica,  1938,  5, 
845 — 854). — Using  ultrasonic  waves,  the  velocity 
of  sound  has  been  determined  at  various  pressures  in 
A  between  79°  and  90°  K.,  and  in  D2  at  20°  K.  The 
second  virial  coeff.  of  A  is  calc,  for  temp,  between 
80°  and  273°  K.  J.  W.  S. 

Velocity  of  sound  in  copper.  G.  E.  Allan 
(Phil.  Mag.,  1938,  [vii],  26,  609— 614).— Since  vals. 
published  previously  differ  very  considerably,  measure¬ 
ments  were  made  at  14-6°  and  100°  on  a  work- 
hardened  Cu  rod  (99-9%  Cu)  by  the  monochord 
method.  Velocity  at  0°  =  3852  m.  per  sec.  and  at 
100°  =  3815  m.  per  sec.  By  measurement  of 
Young’s  modulus  a  velocity  of  3852  m.  per  sec.  at 
room  temp,  was  obtained.  Annealing  the  rod  at 
330°  for  6  hr.  reduced  the  velocity  of  sound  by  3%. 

T.  H.  G. 

Reflectivity  and  transparency  of  thin  metallic 
films.  K.  Roller  (Z.  Physik,  1938,  110,  661 — 
675).— Tho  reflexion  and  transmission  of  light  during 
its  passage  through  four  different  media  are  calc. 
The  special  case  where  one  of  the  transparent  sub¬ 
strata  is  not  plane  parallel  is  also  considered.  A 
new  formula,  free  from  certain  deficiencies  of  tho 
Goldschmidt  formula,  and  applicable  to  all  cases,  is 
illustrated  with  reference  to  thin  films  of  Ag  and  Au. 

H.  C.  G. 

Thermal  properties  of  crystals  at  low  temper¬ 
atures.  A.  Goetz  (Nuovo  Cim.,  1938,  15,  158— 
159). — A  summary.  0.  J.  W. 
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Heat  capacity  of  bismuth  from  —80°  to  120°. 
H,  L.  Bronson  and  L.  E.  MacHattie  (Canad.  J. 
Res.,  1938,  16,  A,  177 — 182). — The  moan  Cp  of  Bi 
over  10°  intervals  has  been  determined  from  — 80° 
to  120°  by  adiabatic  electrical  heating  in  a  Cu  jacket. 
A  smooth  curve  was  obtained,  fitted  within  the 
limits  of  experimental  error  by  Gp  =  0*123S5  + 
445  x  1(H0  joules  (0  =  °c.),  but  more  closely  by  Cp  — 
(1/209)Z>(119/T)  +  3*99?  X  10  -W™  joules, 

2>(1 19/^)  being  the  Debye  function  for  Cv.  The 
vals.  of  Cp  calc,  from  non-thermal  data  at  30°  and 
75°  are  ^3%  lower  than  observed  vals.,  a  dis¬ 
crepancy  considered  to  be  duo  to  the  need  for  another 
term  in  the  expression  used  to  calculate  Cp  or  to  the 
invalidity  of  the  assumption  of  harmonic  oscillations 
in  the  costal  lattico  for  Bi  at  room  temp.  F.  II. 

Specific  heat  of  * 1  Lucite  ' '  (methyl  meth¬ 
acrylate  polymeride).  F.  T.  Gtjcker,  jun.,  and 
W.  L.  Ford  (J.  Amor.  Chem.  Soc.,  1938,  60,  2563). — 
The  sp.  heat  is  0*343 ±0005  g.-cal.  per  degree  per  g. 
“  Lucite  ”  is  a  useful  substitute  for  glass  as  an 
insulator  in  calorimetry.  E.  S.  H. 

Specific  heats  and  heat  of  fusion  of  tellurium 
tetrachloride.  K.  J.  Frederick  and  J.  H.  Hilde¬ 
brand  (J.  Amer.  Chem.  Soc.,  1938,  60,  2522 — 
2523). — Data  recorded  are  :  heat  of  fusion  at  m.p. 
4510±30,  heat  capacity  of  solid  (25 — 224*1°)  33*1  ± 
0*3,  heat  capacity  of  liquid  (224*1 — 265°)  55*0±0*5 
g.-cal.  per  mol.  E.  S.  H. 

Low-temperature  thermal  measurements  on 
some  fluorides  (BF3,  CF4,  and  SFe).  A.  Eucken 
and  E.  Schroder  (Z.  physikal.  Chem.,  1938,  B,  41, 
307 — 319). — Data  for  the  mol.  heat  and  the  heats  of 
transformation  and  of  fusion  are  recorded.  The 
transformation  temp,  and  m.p.  (°  K.)  are  respectively 
CF4  76*23°,  8947°;  BF3  142*15°,  14446°;  SF6 
94*3°,  222-5°.  The  calc,  entropies  agree  in  the  case 
of  BF3  and  SFe  with  vals.  calc,  statistically,  and  the 
difference  between  the  two  vals.  in  the  caso  of  CF4 
is  ascribed  to  experimental  errors.  C.  R.  H. 

Methyl  bromide.  Heat  capacity,  vapour  pres¬ 
sure,  heats  of  transition,  fusion,  and  vaporis¬ 
ation.  Entropy  and  density  of  the  gas.  C.  J. 
Egan  and  J.  D.  Kemt  (J.  Amer.  Chem.  Soc.,  1938,  60, 
2097 — 2101). — Heat  capacities  from  15°  K.  to  the  b.p. 
are  recorded.  MeBr  has  a  transition  point  in  the 
solid  state  at  173*75±0*15°  K.,  m.p.  179*44±0*05°  k., 
b.p.  276*66±0*05°k.,  heat  of  transition  113*4±  1  g.-cal. 
per  mol.,  heat  of  fusion  1429±2  g.-cal.  per  mol.,  heat  of 
vaporisation  5715±6  g.-cal.  per  mol.,  v.p.  of  liquid 
(203  278°  k.)  log10  P(int.cm.  Hg>  -  —  (1541 437 /T7) 
+  8*49274  -  0-00424740T  +  1*7599  x  KHU72,  d  of 
gas  at  298*10°  K.  and  1  atm.  3*9739 ±0*0009  g.  per  1. 
The  entropy  of  the  ideal  gas  at  the  b.p.  and  1  atm., 
calc,  from  calorimetric  data,  is  57 *86 ±0*10  g.-cal.  per 
degree  per  mol.  The  experimental  entropy  at 
29S*10°  K.  is  58*61  and  the  spectroscopic  val.  58*74 
g.-cal.  per  degree  per  mol.  E.  S.  H. 

B.p.  and  chemical  constitution.  II.  Method 
of  calculating  degree  of  association  at  the  b.p. 
V.  C.  E.  Burnop  (J.C.S.,  1938,  1614— 1618).— The 
additive  function  (6)  =  4flog  T  ±  8*0(4/)*  connect¬ 
ing  the  abs.  b.p.  ( T )  and  the  mol.  wt.  (4/)  previously 


obtained  (A.,  1938, 1,  393)  is  used  to  calculate  the  b.p. 
T'  which  an  associated  compound  should  have  in  the 
unassociatcd  state.  Using  Walker's  generalisation 
that  the  mol.  wts.  of  related  compounds  oc  squares  of 
their  abs.  b.p.,  (TjT’)2  is  regarded  as  giving  the  degree 
of  association.  The  vals.  obtained  for  some  alcohols, 
phenols,  acids,  amides,  nitriles,  and  amines  are  given. 
Among  isomeric  alcohols  the  primary  has  the  highest, 
and  the  tert.  the  lowest,  degree  of  association.  The 
val.  for  HF  is  346,  and  for  H,,0  6*7,  at  respective  b.p. 

A.  J.  M. 


Persistence  of  the  liquid  state  of  aggregation 
above  the  critical  temperature.  R.  L.  McIntosh 
and  0.  Maass  (Canad.  J.  Res.,  193S,  16,  B,  289 — 302 ; 
cf.  A.,  1937,  I,  506). — Redetermination  of  abs. 
densit^y  of  C2H4  in  the  crit.  teinp.-crit.  pressure  region 
has  shown  that  previous  vals.  were  too  large  by  a 
const,  factor  of  0*0100  g.  per  c.c.  In  agreement  with 
predictions  made  from  calculations  based  on  statistical 
mechanics,  the  pressure  of  the  system  remained  const, 
over  a  considerable  variation  of  mass/vol.,  at  a  temp, 
just  above  that  at  which  the  meniscus  disappeared. 
The  complete  hysteresis  curve  of  C2H4  at  const,  vol.  has 
been  determined  for  the  first  time.  With  air-C2H4 
mixtures,  similar  isobars  were  obtained  as  with  pure 
C2H4,  but  the  isochores  differed.  F.  H. 


Critical  phenomena.  W.  &wi^ntoslawski  (Bull. 
Acad.  Polonaise,  1938,  A*,  304—315). — The  large 
discrepancies  found  between  vals.  of  the  crit.  temp, 
and  pressure  of  liquids  determined  by  observing  (i)  the 
disappearance  of  the  meniscus  of  the  liquid  contained 
in  a  capillary,  and  (ii)  the  appearance  of  a  mist  in  the 
capillary,  show  that  the  crit.  state  of  a  liquid  is  not 
well  defined  by  (i)  or  (ii).  A  new  comparative  method 
is  therefore  suggested  in  which  the  crit.  consts.  of  a 
liquid  are  obtained  by  comparison  with  those  of 
standard  liquids,  and  an  apparatus  is  described  by 
which  the  crit.  consts.  of  the  standards  can  be 
accurately  determined.  W.  R.  A. 


Critical  temperature.  I.  Tratjbe  (Trans.  Fara¬ 
day  Soc.,  1938,  34,  1234 — 1235). — A  review  of  recent 
work  supporting  the  author's  contention  that  liquid 
and  vapour  ("  liquidogenic  "  and  “  gasogenic  "  mols.) 
can  co-exist  above  the  classical  crit.  temp.  F.  L.  U. 


Polymorphism.  IV.  Linear  velocity  of  poly¬ 
morphic  transformation  of  mercuric  iodide. 
D.  G.  Eade  and  N.  H.  Hartshorns  (J.C.S.,  1938y 
1636 — 1646). — The  linear  velocity  of  the  interface 
between  red  and  yellow  Hgl2  (transition  temp.  127°) 
has  been  determined  directly  in  thin  polycryst.  films. 
From  0°  to  40°  the  interface  starts  preferentially  at  the 
edges  of  the  film,  and  the  linear  distance,  st  moved  by 
the  interface  in  time  t  is  given  very  nearly  by  ^  = 
kiS2  ±  k a  and  k2  being  consts.  This  equation  may 

also  be  deduced  theoretically  from  considerations  of 
diffusion.  The  apparent  activation  energy  between 
0°  and  30°  is  about  10,000 — 11,000  g.-cal.,  a  val. 
the  internal  latent  heat  of  sublimation  of  either  form. 
At  130°  the  transformation  red  yellow  occurs 
mainly  by  the  growth  of  nuclei  of  the  yellow  form  in 
the  interior  of  the  film,  and  the  rate  varies  considerably 
from  film  to  film.  A.  J.  M. 
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Crystallisation  in  transparent  films  from  the 
molten  state.  Case  of  a  single  crystallisable 
substance,  growth  and  dissolution  of  crystals, 
effects  of  heterogeneous  addenda.  J.  Seigle 
(Chim.  et  Ind.,  1938,  40,  419 — 433). — Technique  for 
crystallising  substances  of  low  m.p.  (especially  org. 
compounds)  in  thin  films  with  a  controlled  rate  of 
cooling  is  described,  and  the  main  types  of  crystallis¬ 
ation  so  produced  are  classified.  Observations  on  tho 
progress  of  crystallisation  and  the  effects  produced  by 
air  bubbles  and  solid  or  liquid  particles  are  reported. 

E.  S.  H. 

Crystal  nuclei.  C.  Hammer  (Ann.  Physik,  1938, 
[v],  33, 445 — 458). — The  no.  of  nuclei  in  a  supercooled 
melt  of  piperonal  rises  to  a  saturation  val.,  n>  with 
increasing  time  of  cooling.  Empirical  formulce  arc 
given  for  the  variation  of  n  in  any  one  melt  w  ith  time 
and  temp,  of  melting.  An  electrophoresis  of  the 
nuclei  in  the  melt  is  described.  The  influence  of 
static  and  alternating  electric  fields  on  n  has  been 
investigated.  Results  support  the  theory  of  Meyer 
and  Pfaff  (A.,  1935,  1449)  that  the  nuclei  are  formed 
from  foreign  inclusions.  0.  D.  S. 

Crystallisation  nuclei  in  water.  V.  J.  Altberg 
(Acta  Physicochim.  U.R.S.S.,  1938,  8,  677- — 678). — 
The  shape  and  rate  of  growth  of  crystallisation  nuclei 
in  H20  are  discussed.  W.  R.  A. 

Physical  chemical  properties  of  cfs-  and  trans- 
decahydronaphthalene .  W.  F.  Seyer  and  R.  D. 
Walker  (J.  Amer.  Chem.  Soc.,  1938,  60,  2125 — 
2128).— The  cis-form  has  df  0*8963,  1-48113,  f.p. 

—43 -2 6 ±0*04°,  b.p.  194-6°;  the  trans- form  has  dl° 
0-8699,  n™  1-46968,  f.p.  -31*47±0*04°,  b.p.  185-5°. 
Yals.  for  d  and  n  of  nine  mixtures  of  the  twro  forms  arc 
related  linearly  to  composition.  E.  S.  H. 

Physical  constants  of  cis- A^-pentene .  M.  L. 
Sherrill  and  E.  H.  Launspach  (J.  Amer.  Chem.  Soc., 
1938,  60,  2562 — 2563). — A  product  of  const,  proper¬ 
ties  has  been  obtained  by  fractional  distillation  :  b.p. 
37-0±0-05°,  n*>°  1-3822,  d J°  0-6562.  E.  S.  II. 

Condensation  coefficients  of  mercury  halides. 
F.  Metzger  and  E.  Miesciier  (Nature,  193S,  142, 
572). — Vais,  obtained  are  HgCl2  0-76,  HgBr2  0-64,  and 
Hgl2  0-53  (all  ±0*1).  Owing  to  uncertainty  in  the 
extrapolated  vals.  of  the  saturated  v.p.,  the  condens¬ 
ation  coeffs.  may,  how-ever,  be  close  to  1,  showing  that 
each  mol.  striking  the  cold  solid  surface  condenses  at 
once.  L.  S.  T. 

Low-temperature  transitions  of  ND4Br.  I. 
A  retrograde  transition.  A.  Smits,  D.  Tolle- 
naar,  and  F.  A.  Kroger  (Z.  physikal.  Chem.,  1938, 
B,  41,  215 — 235). — ND4Br  w  as  prepared  according  to 
the  reaction  8ND3  +  3Br2->  6ND4Br  +  N2  and  its 
low7- temp.  transitions  w7ere  measured  dilatometrically. 
The  transition  from  tetragonal  to  cubic  modifications, 
occurring  for  NH4Br  at  —39°  with  a  hysteresis  range 
of  0-06°,  appears  in  ND4Br  at  —58°  and  a  range  of 
0-15°  of  hysteresis.  Tho  characteristics  of  the 
hysteresis  curves  for  both  analogues  are  similar.  The 
change  in  mol.  vol.  for  NH4Br  is  0-06  and  for  ND4Br 
0*17  c.c.  A  second  transition  point  (cf.  Clusius,  A., 
1938,  I,  239)  for  the  transformation  from  the  tetra¬ 
gonal  to  a  regular  modification  occurs  at  —114°  to 


—  105°  (hysteresis  range  of  9°)  and  the  change  in  mol. 
vol.  is  1*08  c.c.  X-Ray  investigations  at  different 
temp,  indicate  the  existence  of  tw  o  cubic  forms  above 
and  below  the  range  of  the  tetragonal  modification. 
These  two  forms  have  a  CsCl-liko  structure  and  are 
completely  identical.  The  results  are  discussed  from 
the  point  of  view7  of  the  existence  of  a  retrograde 
transition  and  this  is  extended  to  existing  data  on 
some  other  pairs  of  isotopic  analogues.  W.  R.  A. 

Thermal  expansion  of  liquids.  J,  Weichjierz 
(Acta  Physicochim.,  U.R.S.S.,  1938,  8,  503 — 512). — • 
A  generalised  form  of  the  Mendeleev  equation,  v  =. 
v0l(  1  —  kt),  for  the  thermal  expansion  ofliquids  has  been 
deduced,  and  from  this  it  has  been  shown  that  the 
product  (v  —  Vqo  )(t  —  t )  must  be  a  const,  for  each 
liquid.  Test  data  show7  that  the  vals.  obtained  for 
this  product  are  accurately  const,  for  Hg,  CS2,  EtzO, 
?i-C5H10,  and,  to  a  smaller  extent,  for  EtOH. 

L.  S.  T. 

Ponderomotive  effect  associated  with  the  flow 
of  heat  through  liquid  helium  II.  H.  London 
(Nature,  1938,  142,  612— 613).— Investigation  of 
liquid  He  II  with  a  modified,  immersed  Knudsen 
manometer  showed  an  attraction  of  the  vane  to  the 
fixed  plate  instead  of  the  expected  repulsion.  This 
may  indicate  that  in  He  II  the  heat  flow7  is  associated 
with  a  flow7  of  liquid.  L.  S.  T. 

Inner  friction  and  heat  conductivity  of  nuclear 
material.  S.  Tomonaga  (Z.  Physik,  1938,  110, 
573 — 604).— -Theoretical.  The  viscosity  and  conduc¬ 
tivity  of  nuclear  material  are  calc,  on  the  basis  of  the 
Fermi  gas  model,  and  at  low7  temp,  oc  1/T2  and 
1  )Tt  respectively,  is  so  great  that  an  oscillation  of 
nuclear  material  at  low7  temp,  is  ahvays  aperiodically 
damped  and  at.  nuclei  can  only  retain  their  excitation 
energy  as  heat.  Conductivity  is  also  showrn  to  be 
high.  L.  G.  G. 

Effect  of  magnetic  field  on  the  thermal  con¬ 
ductivity  of  nitric  oxide  and  nitrogen  peroxide. 
II.  Tor'wegge  (Ann.  Physik,  1938,  [v],  33,  459 — 
470). — The  effect  of  magnetic  field  on  the  thermal 
conductivity  of  NO  is  exactly  analogous  to  the  02 
effect  (A.,  1933,  559).  The  max.  val.  of  the  altera¬ 
tion  in  Jc  is  0*8%  and  requires  a  greater  field  to  produce 
it  than  tho  saturation  field  for  02.  The  ratio  of  the 
saturation  effects  of  02  and  NO  is  1-5,  ?\e.,  approx,  the 
ratio  of  their  magnetic  moments.  A  normal  effect  in 
N02  is  complicated  by  an  unexplained  secondary 
effect.  O.  D/S. 

Influence  of  magnetic  field  on  the  viscosity  of 
gases.  Nitric  oxide.  H.  Senftleben  and  H. 
Gladiscti  (Ann.  Physik,  1938,  [v],  33,  471 — 476;  cf. 
A.,  1938, 1,  73).— The  effect  for  NO  is  similar  to  that 
for  02.  The  ratio  of  the  effects  for  02  and  NO  is  equal 
to  the  ratio  of  the  conductivity  effects  (cf.  preceding 
abstract).  O.  D.  S. 

Compressibilities  of  hydrogen  and  of  four 
mixtures  of  hydrogen  and  nitrogen  at  0°,  26°,  60°, 
100°,  200°,  and  300°,  and  to  1000  atmospheres. 
R.  Wiebe  and  Y.  L.  Gaddy  (J.  Amer.  Chem.  Soo., 
1938,  60,  2300 — 2303). — Modified  apparatus  is 

described  and  data  are  recorded  for  the  range  stated. 

E.  S.  H. 
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Elastic  constants  of  transparent  solids  by  a 
new  method.  C.  Schaefer  and  L.  Berc. m an n 
(Z.  Physik,  1938,  110,  763— 764).— -A  criticism  of 
Hoesch  (cf.  A.,  1938,  I,  504)  L.  G.  G. 

Viscosity  of  helium.  E.  A.  Uehling  and  E.  J. 
Hellund  (Physical  Rev.,  1938,  [ii],  54,  479). — Recent 
experimental  data  (cf.  Itterbeek,  A.,  1938,  1,  304)  are 
discussed  in  relation  to  the  inadequacy  of  the  elastic 
sphere  at.  model  and  to  the  choice  of  van  der  Waals 
interaction  field.  The  Lennard-Jones  form  of  field 
(cf.  ibid..  22)  gives  satisfactory  results  at  high  and  low 
temp.  N.  M.  B. 

Flow  phenomena  in  liquid  helium  II.  J.  F. 

Allen  and  A.  D.  Mtsener  (Nature,  1938,  142, 
643—644;  cf.  A.,  1938,  I,  131).— The  flow  through 
capillaries  of  radius  6  x  10- 5  to  0-05  cm.  and  through 
tubes  filled  with  tightly-packed  rouge  has  been 
further  investigated.  In  capillaries  longer  than 
15  cm.  the  rate  of  flow  depends  only  slightly  on  the 
pressure  head.  The  smaller  is  the  cross-sectional  area 
of  a  capillary  the  less  dependent  on  the  pressure 
head  does  the  velocity  become,  and  with  the  finest 
capillaries  flow  becomes  independent  of  head  for 
pressures  from  0  to  200  dynes.  The  pressure- 
independent  velocity  increases  rapidly  between  2T77 
and  1-15°  K.  Under  experimental  conditions  similar 
to  those  used  by  Burton  (A.,  1938,  1,  446)  no  purely 
laminar  flow  was  observed.  L.  S.  T. 

Coefficient  of  viscosity  of  air.  V.  D.  Majumdar 
and  M.  B.  Vajifdar  (Proc.  Indian  Acad.  Sci.,  1938, 
8,  A,  171 — 178;  cf.  A.,  1936,  1454). — Improved 
apparatus  gives  vals.  :  t),  1834*38^0*35  x  10“  7  e.g.s. 
unit  at  23°,  electronic  charge,  corr.  from  Millikan’s 
val.,  4*816  x  10"10  e.s.  unit.  O.  D.  S. 

Viscosities  of  hydrocarbons.  VII,  VIII.  E.  B. 
Evans  (J.  Inst.  Petroleum  Tech.,  1938,  24,  537 — 
553 ;  cf.  A.,  1938,  1,  508). — Data  on  the  viscosities  of 
19  monocyclic  aromatic  and  62  polycyclic  hydro¬ 
carbons  have  been  collected  and  correlated.  New 
vals  for  PhPra  and  PhBu"  and  for  15  polycyclic 
compounds  are  recorded.  The  data  are  of  importance 
in  relation  to  the  composition  and  properties  of 
lubricating  oil  fractions  but  owing  to  high  in.p. 
correlation  of  some  of  the  data  has  involved  con¬ 
siderable  extrapolation.  Vals.  of  b.p.,  m.p.,  d,  and  n , 
and  details  of  prep,  are  given  for  the  less  common 
compounds.  T.  H.  G. 

Viscosity  measurements  on  homologous  series 
of  esters  with  special  regard  to  the  relationship 
of  Thorpe  and  Rodger.  0.  Albert  (Z.  physikal. 
Chem.,  1938,  182,  421 — 429). — The  viscosities  (yj) 
and  densities  of  oleic,  nonenoic,  nonoic,  and  cinnamic 
acids  and  a  no.  of  their  esters  have  been  determined 
at  20°,  25°,  100°,  and  180°.  The  mol.  refractions  and 
mol.  dispersions  of  most  of  these  compounds  have 
also  been  calc.  The  relationship  T  =  A  jr]  -f-  c, 
where  A  and  c  are  consts.,  holds  for  the  esters,  but  for 
acids  which  are  associated  holds  only  at  higher  temp. 
At  higher  temp,  in  each  series  log  tq  varies  linearly 
with  the  mol.  wt.,  but  at  lower  temp,  deviations 
are  observed.  The  Thorpe-Rodger  relationship  (Phil. 
Trans.,  1894,  185,  397)  holds  well  for  the  series  of 


esters,  but  the  acids,  owing  to  association,  show 
rather  divergent  results.  J.  W.  S. 

Viscosity  function.  E.  P.  Irany  (J.  Amer. 
Chem.  Soc.,  1938,  60,  2106 — 2115), — Application  of 
graphical  analysis  to  a  large  amount  of  published  data 
reveals  fundamental  regularities.  Three  functions  of 

are  recognised,  which  are  generally  additive  in  terms 
of  vol.,  temp.,  and  pressure  respectively.  If  r\  is 
plotted  in  these  functional  scales,  deviations  from  a 
straight  line  indicate  “  non-ideal  5 ’  conditions,  such 
as  associative  or  dissociative  tendencies  which  could 
not  be  detected  by  other  means.  Conclusions  re¬ 
garding  state  discontinuity  are  reached  as  a  result 
of  extrapolation  into  the  crit.  region.  The  pressure 
functional  scale  shows  the  correct  magnitude  of  the 
internal  pressures  of  liquids,  which  are  characteristic 
for  series  of  related  substances.  E.  S.  H. 

Effect  of  a  magnetic  field  on  the  viscosity  of  the 
anisotropic  liquid  p-azoxyanisole .  V.  N.  Zvetkov 
and  G.  M.  Michailov  (Acta  Physicochim.  U.R.S.S., 
1938,  8,  77 — 94). — The  viscosity  was  investigated 
under  conditions  for  which  Poiseuille’s  law  held. 
With  a  magnetic  field  (up  to  104  gauss)  normal  to  the 
direction  of  flow  an  increase  of  viscocity  as  much  as 
100%  was  obtained.  The  increase  was  greater  for 
small  rates  of  flow  and  disappeared  with  v  >7*4  cm. 
per  see.  This  explains  discrepancies  of  previous 
workers.  The  effect  decreased  with  temp.,  becoming 
zero  at  135°  (transition  temp.,  anisotropic  -X  isotropic 
liquid).  A  parallel  magnetic  field  caused  a  decrease 
of  viscocity  but  of  smaller  magnitude  than  with  the 
normal  field.  ‘  J.  A.  K. 

Application  of  the  formulae  of  Le  Chatelier  and 
of  Vogel,  Fulcher,  and  Tammann  to  the  viscosity 
of  strongly  associated  liquids  at  different  tem¬ 
peratures.  B.  Derjaguin  and  M.  Kussakov  (Acta 
Physicochim.  U.R.S.S.,  1937,  7,  459 — 466). — 

Twelve  motor  oils  have  been  examined  over  the 
temp,  range  0 — 140°  and  the  results  are  in  accord  with 
the  formulas  referred  to  in  the  title.  W.  R.  A. 

Molecular  viscosity  of  liquids.  S.  I.  Vavilov 
(Acta  Physicochim.  U.R.S.S.,  1937,  7,  49 — 64). — 
Theoretical.  A  distinction  is  made  between  mol. 
viscosity  and  the  macroscopic  viscosity  used  in 
hydrodynamical  formulae,  and  between  the  effective 
particle  radius  of  the  formula:  and  the  gas-kinetic 
radius  of  the  mol.  Vals.  of  the  effective  radius  and 
mol.  viscosity  have  been  calc,  from  published  data. 

E.  S.  H. 

Connexion  between  streaming  double  refrac¬ 
tion  and  structural  viscosity.  W.  Buchheim  and 
W.  Philirroff  (Naturwiss.,  1938,  26,  694 — 695).— 
The  streaming  double  refraction  and  structural  iq  of 
solutions  of  cellulose  nitrate  (1*08 — 0*77%)  in  cyclo¬ 
hexanone  have  been  determined.  The  increase  in 
double  refraction  (A?t)  oc  dv/dn  (v  —  velocity). 
An  is  not  directly  connected  with  the  orientation 
angle  (x)  or  with  tj.  x  decreases  with  increasing  du/d n. 

.  A.  J.  M. 

Quantitative  connexion  between  elastic  pro¬ 
perties  and  viscosity  of  liquids.  W.  Kuhn 
(Naturwiss.,  1938,  26,  661— 662). — A  quant,  relation¬ 
ship  between  the  viscosity  and  the  modulus  of  elasticity 
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and  relaxation  time  of  a  liquid  is  obtained.  It  gives 
satisfactory  agreement  with  experiment  in  the  case 
of  a  polystyrene  glass  of  mol.  wt.  63,000.  A.  J.  M. 

Regular  gas  solutions.  I.  R.  Kbitsohevski 
(Acta  Physicochim.  U.R.S.S.,  1938,  8,  641 — 646). — 
Mathematical.  A  kinetic  equation  has  been  derived 
expressing  the  jP- V~T  dependence  of  regular  gas 
solutions,  which  includes  the  Bartlett  rule  (cf.  A., 
1928,  698)  as  a  special  case.  W.  R.  A. 

Unusually  high  solubility  of  nitrogen  and 
oxygen  in  certain  metals,  particularly  zirconium 
and  titanium.  J.  D.  Fast  (Metallwirts.,  1938,  17, 
641- — 644). — Recent  research,  particularly  of  the 
author  and  his  collaborators,  is  reviewed. 

C.  E.  H. 

Solubility  of  hydrogen  in  manganese-iron 
alloys.  W.  Baukloh  and  R.  Muller  (Arch. 
Eisenhiittenw.,  1937 — 8, 11,  509 — 514). — The  adsorp¬ 
tive  power  of  Fo  for  H2  decreases  sharply  with 
addition  of  Mn  up  to  0*2%;  with  more  Mn  the 
solubility  of  H2  in  steel  increases  sharply  up  to  a 
max.  at  7*2%  Mn,  then  decreases  just  as  sharply 
to  a  const,  val.  between  10  and  17  %  Mn,  after  which  it 
increases  almost  linearly  to  a  high  val.  at  35%  Mn. 
Alloys  with  19*6 — 23*7%  Mn  show  a  slight  min.  in 
H2  solubility  at  500 — 700°.  The  reduction  in  the 
solubility  of  H2  at  high  temp,  in  alloys  with  >7%  Mn 
is  ascribed  to  the  lower  solubility  of  the  gas  in  the 
hexagonal  e-phase  which  exists  above  200°. 

A.  R.  P. 

Influence  of  magnetic  and  electric  fields  on 
anisotropic  liquid  mixtures.  V.  Zvetkov  (Acta 
Physicochim.  U.R.S.S.,  1937,  6,  865 — 884).—  A  thin 
layer  of  an  anisotropic  liquid  mixture  of  p-azoxy- 
anisole  (I)  and  mcthoxycinnamic  acid  (11),  and  certain 
other  mixtures  of  isomorphic  liquid  crystals,  gives 
good  normal  orientation.  The  effects  of  magnetic  and 
electric  fields  on  mixtures  of  (I)  and  (II)  have  been 
studied.  W.R.A. 

Liquid  precipitations.  Application  of  the 
theory  of  coacervation  to  electrolytes.  II. 
Pirenne  (Rev.  Univ.  Mines,  1937,  13,  227 — 228). — 
In  a  supersaturated  salt  solution  separation  of  a  new 
liquid  phase  more  cone,  than  the  mother  solution  is 
possible.  This  phenomenon  occurs  only  in  the  case 
of  nfbls.  which  contain  at  least  one  multivalent  ion 
and  in  which  the  difference  in  sign  between  the  ions  is 
very  great.  The  phenomenon  can  be  explained  on  the 
basis  of  the  coacervation  theory.  R.  B.  C. 

Freezing-point  diagram  of  the  system  n-hexa- 
decane-n-Aa-hexadecene  feetene].  S.  L.  Lange- 
dijk  and  W.  C.  B.  Smithtjysen  (Rec.  trav.  chim,, 
1938,  57,  1050 — 1054). — n-A°-C1GH20  freezes  at 

4*068°  and  n- C16H¥  at  17*830°.  The  T-p.  diagram  is 
very  nearly  a  straight  line  and  the  solid  phases  are 
solid  solutions  containing  slightly  more  of  than 

the  mother-liquor.  F.  J.  G. 

Stabilisation  of  cuprammonium  ion  in  aqueous 
solution.  P.  G.  Paternosto  (Rev.  Fac.  Cien.  Qufm. 
La  Plata,  1936,  11,  11 — 15). — The  stability  of  solu¬ 
tions  of  Cu(NH3)4S04,H20  increases  with  concn. 
0*4m.  solutions  are  stable  for  2  years.  F.  R.  G. 


Hypoiodous  cations,  and  their  action  on  an 
organic  reagent.  I.  Masson  (J.C.S.,  1938,  1708 — 
1712). — The  brown  solutes  formed  by  adding  I  to 
solutions  of  I206  or  I203,S03  in  cone.  H2S04  have 
compositions  ranging  from  I2.80  to  I850  according  as 
the  acid  is  near  H2S04,H20  or  nearer  H2S04.  The 
solutes  react  rapidly  with  PhCl,  normally  according  to 
2PhCl  +  31,0  ->  2Cg1I2C1I3  +  3Ir„2-  At  least  three 
isomerides,  mainly  unsymmetrical,  of  CcH2C1I3  are 
formed,  including  one  which  is  new  with  in.p.  147°. 
The  iodinations  prove  that  the  effective  I  in  the  brown 
solutes  is  univalent,  oil  account  of  the  absence  of  all 
but  traces  of  iodonium  products  which  would  be 
expected  if  the  ter  valent  (iodous)  radical  had  been 
the  active  agent.  The  traces  are  ascribed  to  the 
reversibility  of  the  reaction  :  iodous  radical  +  I2 
brown  solute.  Possible  mechanisms  are  discussed. 

C.  R.  H, 

Complex  structure  of  tartar  emetic.  P.  Du- 

qu£nois  (Compt.  rend.,  1938,  207,  570 — 571). — Ion 
transport  experiments  show  that  the  Sb  in  aq. 
KSb0C4H406  occurs  in  a  complex  anion  at  3*8 — 7*2, 
and  as  a  cation  at  <3*7.  Colloidal  suspensions  aro 
formed  at  pn  >G*0  or  <2-0.  Isoelectric  points  occur 
at  pn  3*S  and  <T4  ( ?),  with  a  neutral  point  of  the 
second  kind  at  pn  1-7  ;  the  aq.  solution  has  pn  3*8. 

A.J.E.  W. 

Theory  of  binary  metallic  mixed  phases.  G. 

Moliere  (Metallwirts.,  1938,  17,  650 — 654). — A  crit. 
review  of  recent  developments  is  given.  G.  E.  H. 

Transition  temperatures  of  superconductive 
alloys.  H.  Jones  (Nature,  1938,  142,  611). — The 
change  in  transition  temp,  of  superconductors  which 
results  when  small  amounts  of  other  metals  are 
added  in  solid  solution  is  due  largely  to  change  of 
entropy  in  the  normal  state  of  the  metal.  The 
entropy  of  the  superconducting  phase  is  relatively 
little  affected  bv  the  additions.  L.  S.  T. 

JV-Ray  investigation  of  slowly  cooled  copper- 
nickel-aluminium  alloys.  A.  J.  Bradley  and  H. 
Ltpson  (Proe.  Roy.  Soc.,  1938,  A,  167,  421 — 438). — 
The  phase  boundaries  of  the  ternary  diagram  are 
determined  from  powder  photographs  of  the  alloys, 
the  relative  intensities  of  the  AT -ray  reflexions  being 
used  to  estimate  the  proportions  of  the  constituents 
in  the  two-  and  three-phase  fields.  The  single  phases 
of  the  system  are  all  derived  from  those  occurring 
in  the  Cu-Al  and  Ni-Al  systems,  with  the  exception 
of  one,  of  composition  Cu3NiAl6,  which  has  a  new 
type  of  structure  derived  from  a  deformed  body- 
centred  cube.  G,  D.  P. 

Structure  of  age-bardened  aluminium- copper 
alloys,  (a)  A.  Gtxinier.  (b)  G.  D.  Preston 
(Nature,  1938,  142,  569—570,  570).— (a)  AMtay 
diagrams  of  Al-Cu  (5%  Cu)  alloys  age-hardened  at 
25—200°  show  streaks  of  different  size  and  weak 
intensity,  and  spots  of  very  weak  intensity  (A., 
1938,  I,  389),  which  are  attributed  to  diffraction  by 
a  twor dimensional  lattice. 

(b)  A  similar  effect,  observed  in  the  Laue  photo¬ 
graphs  during  the  age-hardening  of  an  alloy  of  A1 
with  4%  of  Cu,  is  discussed.  L.  S.  T. 


612 


BRITISH  CHEMICAL  AND  PHYSIOLOGICAL  ABSTRACTS.— A.,  I. 


v  (a) 


System  indium-lead.  S.  Valentiner  and  A. 
Haberstroh  (Z.  Physik,  193S,  110,  727—741).— 
Thermal  aud  X-ray  analysis  show  that  the  system 
In-Pb  does  not  form  a  continuous  series  of  mixed 
crystals.  On  tho  Pb-rich  side  of  the  system  mixed 
crystals  are  formed  in  which  In  atoms  replace  Pb 
atoms  in  the  crystal  lattice,  the  const,  of  which 
increases  with  increasing  In  content.  Below  30 
at,-%  Pb  a  tetragonal  face-centred  crystal  correspond¬ 
ing  with  In2GPbe  separates  at  172°,  with  a  4*87  A. 
At  lower  Pb  contents  this  gives  place  to  In30Pb2,  an 
In-type  crystal  separating  at  159°,  with  a  4-59  A. 

L.  G.  G. 

Alloys  of  silver  and  iron. — See  B.,  193S,  1305. 

System  iron-zinc.  II.  Bablik,  P.  Gotzl,  and 
F.  Halla  (Z.  Metallic,  1938,  30,  249— 252).— Small 
hexagonal  bipyramidal  crystals  isolated  from  tho 
“  hard  Zn  ”  crust  at  the  bottom  of  a  galvanising 
kettle  contained  7 — 9%  Fe  and  had  d  7*25;  they 
were  identified  as  Schramm’s  Sj -phase  and  belonged 
to  the  space-group  Ci0  or  D\h.  Their  lattice  consts. 
were  a  12*80,  c  57*6  a.,  indicating  about  550  atoms 
per  unit  cell,  which  is  therefore  the  greatest  so  far 
identified  in  intermetallic  compounds.  A.  R.  P. 

Electrical  conductivity  and  equilibrium  dia¬ 
gram  of  binary  alloys .  XXIV.  Alloys  of  barium 
with  bismuth,  magnesium,  and  lead.  G.  Grube 
and  A.  Dietrich  (Z.  Elektrochem.,  1938,  44,  755 — 
767 ;  cf.  A.,  193S,  I,  449). — -Temp -resistivity  curves 
have  been  determined  for  various  Ba-Bi,  Ba-Mg, 
and  Ba-Pb  alloys,  and  the  equilibrium  diagrams  for 
these  systems  deduced.  The  compounds  BaPb3, 
m.p.  617°,  and  Ba2Pb,  m.p.  928°,  have  been  detected, 
as  well  as  the  compounds  BaBi3,  BaMg9,  and  BaPb 
with  incongruent  m.p.  In  the  system  Ba-Mg  two 
other  phases  appear,  apparently  BaMg4  and  Ba2Mg5, 
with  incongruent  and  congruent  m.p.,  respectively. 
BaPb  exists  in  a-  and  p-forms  (transition  temp. 
546°).  Ba2Pb  forms  mixed  crystals  with  BaPb  and 
Ba  over  limited  ranges  of  concn.  Solid  Pb  dissolves 
small  amounts  of  Ba,  which  cause  a  considerable 
increase  in  its  age-hardening  at  room  temp.  Ad¬ 
ditions  of  Ba  cause  considerable  increases  in  the 
hardness  of  all  three  metals.  J.  W.  S. 

Some  cadmium-copper-zinc  alloys  with  a 
high  cadmium  content.  G.  G.  Monselise  (Chim. 
e  Find.,  1938,  20,  594—596  ;  cf.  B.,  1938,  797).— 
Thermal  investigation  of  alloys  containing  up  to 
50%  Zn  and  10%  Cu  indicates  the  existence  of 
a  ternary  eutectic,  m.p.  258°,  of  the  composition 
Cd  83*30,  Cu  0*70,  and  Zn  15*90%.  Photomicrographs 
are  reproduced.  O.  J.  W. 

Alloys  of  the  schreibersite  type.  H.  Nowotny 
(Naturwiss.,  1938,  26,  631). — Schreibersite,  occurring 
in  meteors,  is  (Fe,Ni,Co)3P,  and  is  isomorphous 
with  Fe3P.  The  formation  of  mixed  phosphides 
of  Cr  and  Mn,  and  their  X-ray  structure,  have  been 
investigated.  Alloys  of  the  types  (MI0.5MII0.5),P 
and  (M^gM11^)^  were  examined  with  the  pairs 
Cr-Mn,  Cr-Fe,  Cr-Ni,  Cr-Cu,  Mn-Fe,  Mn-Ni,  Mn- 
Cu,  Fe-Ni,  Fe-Cu,  Ni-Cu.  All  show  a  homogeneous 
MyP  phase.  Lattice  consts.  of  the  tetragonal  cell 
are  given.  A.  J.  M. 


System  iron-manganes e-silicon.  (A)  E.  Ja- 
neoke.  (b)  R.  Vogel  (Arch.  Eisenhiittenw.,  1937 — 
8,  11,  409—411,  411— 412).— Polemical.  The  inter¬ 
pretation  of  some  of  the  results  of  Vogel  and  Bedarff 
(A.,  1937,  I,  133)  is  disputed.  A.  R.  P. 

Iron  corner  of  the  aluminium-carb  on-iron 
system.  K.  Lohberg  and  W.  Schmidt  (Arch. 
Eisenhiittenw.,  1937 — 8,  11,  607- — 614). — The 
equilibrium  relations  in  this  system  are  determined 
by  the  formation  of  a  ternary  Al-Fe-C  compound 
(k)  of  unknown  composition ;  this  carbide  is  ferro¬ 
magnetic  and  has  a  cubic  face-centred  lattice  with 
superstructure,  a  3:719 — 3*780  A.  The  austenite 
field  extends  to  1*35%  C  with  11*5%  A1  and  2*35% 
C  with  12%  Al.  There  is  a  plane  of  four-phase 
equilibrium  at  1297°  :  liquid  (Al  12,  C  2*55%)  + 
a  (Al  20,  C  0*08%)  =  y  (Al  11*5,  C  1*35%)  +  k,  a 
second  at  1290°  :  liquid  (Al  9,  C  3%)  +  k  =  graphite 
(or  Fe3C)  +  y  (Al  10,  C  2*35%),  and  a  third  at  730°  : 
y  a  +  k  +  graphite  or  v  +  k  a  +  graphite. 
In  alloys  with  a  relatively  nigh  C  content  graphite 
occurs  only  when  a  small  amount  of  k  is  present,  and 
up  to  4%  Al  therefore  promotes  separation  of  graphite. 
Between  8  and  18%  Al  little  graphite  is  formed  but 
with  18 — 20%  Al  large  amounts  separate. 

A.  R.  P. 

System  iron-chromium-chromium  sulphide - 
iron  sulphide.  R.  Vogel  and  R.  Rein  bach  (Arch. 
Eisenhiittenw.,  1937 — 8,  11,  457 — 462). — Cr  and 
CrS  form  a  eutectic  at  1350°,  32*5%  S;  CrS  melts 
at  1565°,  is  practically  insol.  in  solid  Cr,  and  dissolves 
in  liquid  Cr  to  the  extent  of  2*2%  S  at  1560°.  FeS 
and  CrS  form  a  continuous  series  of  solid  solutions. 
In  the  Fe-Cr-CrS-FeS  system  there  is  a  very  wide 
miscibility  gap  in  the  liquid  state,  and  in  the  solid 
state  only  two  phases  are  present;  these  solidify 
in  the  region  of  this  gap  in  two  layers,  a  Cr-rich 
sulphide  and  an  Fe-rich  metal  layer.  Numerous 
pseudobinary  diagrams  for  various  const.  Fe/Cr 
ratios  and  a  complete  ternary  diagram  between  the 
Fe-Cr  side  and  the  FeS-CrS  line  are  given. 

A.  R.  P. 

Electron-optical  observations  on  twinning  in 
nickel-iron.  W.  G.  Burgers  (Metallwirts.,  1938, 
17,  648 — 650). — The  progress  of  twinning  during  the 
recrystallisation  of  rolled  Ni-Fe  sheet  has  been 
followed  by  means  of  the  electron  emission  microscope, 
and  the  observations  are  discussed  in  relation  to  the 
theory  of  Carpenter  and  Tamura  (A.,  1927,  10,  191). 

C.  E.  H. 

Alloys  of  iron  with  metals  of  the  platinum 
group.  M.  Fallot  (Ann.  Physique,  1938,  [xi],  10, 
291 — 332 ;  cf.  A.,  1937,  I,  229).— Alloys  of  Fe  with 
Pt,  Ir,  Os,  Ru,  Rh,  and  Pd  were  prepared  over  the 
ferromagnetic  concn.  range.  Range  limits  were 
determined  and  the  influence  of  concn.  of  added 
metal  on  Fe  transitions  is  shown  graphically.  Phase 
changes  were  investigated  by  the  determination  of 
Curie  points  and  transitions,  and  confirmed  by  X- 
ray  studies.  Ferromagnetic  moments  were  found, 
and  data  for  the  variation  of  mean  at.  moment  are 
reported.  N.  M.  B. 

Crystal  structures  of  the  iron-palladium 
superlattices.  R.  Hultgren  and  C.  A.  Zatffe  (Z. 
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Krist.,  1938,  99,  509 — 512;  cf.  Hocart  and  Fallot, 
A.,  1937,  I,  357). — Y-Ray  analysis  of  the  Fe-Pd 
system  has  yielded  complete  structures  for  the  FePd 
and  FePd3  phases.  In  both,  at.  vol.  increases  with 
ordering ;  the  upper  temp,  limits  of  stability  increase 
with  excess  of  [Pd]  and  [Fe],  respectively.  FePd3, 
face-centred  cubic,  a  3S37 — 3*840  a.,  is  like  AuCu3. 
FePd  (48*1  at.-%  Fe)  is  cubic  if  the  quenching  temp, 
is  >700°,  tetragonal  if  >650°.  The  normal  tetra¬ 
gonal  cell  has  a  3*852,  c  3*723  a.  cja  increases  with 
temp,  and  with  fall  in  [Pd].  1.  Me  A. 


Emulsoid  state  of  binary  liquid  systems  above 
the  critical  miscibility  temperature .  J.  Frenkel 
(Acta  Physicochim.  U.R.S.S.,  1938,  8,  261 — 270). — 
Since  many  binary  liquid  mixtures,  even  above  the 
crit.  miscibility  temp.  TC9  exist  as  highly  disperse 
emulsions,  Tc  is  defined  as  the  temp,  at  which  the 
surface  tension,  y,  between  the  two  saturated  mol. 
solutions  of  different  composition,  vanishes,  y  then 
remains  approx,  at  zero  with  further  increase  in 
temp.,  due  to  gradual  emulsification  of  the  system, 
until  it  disappears  at  the  true  (mol.)  miscibility  temp. 

W.  R.  A. 

Estimation  of  deuterium  oxide-water  mix¬ 
tures.  II.  Solubility  curves  with  n-  and  iso- 
butyric  acid.  W.  H.  Patterson  (J.C.S.,  1938, 
1559 — 1561).— The  mutual  miscibility-temp,  curves 
given  severally  by  these  two  acids  have  been  traced 
for  various  H20-D20  mixtures.  An  inclined  straight 
line  joins  the  max.  of  the  curves.  A  simple  method 
for  determining  the  D20  content  of  heavy  H20,  by 
gradual  addition  of  one  of  the  acids  until  opalescence 
is  observed,  is  described.  C.  R.  H. 


Solubility  of  some  sparingly  soluble  silver 
salts.  C.  Bedel  (Compt.  rend.,  1938,  207,  632 — 
634;  cf.  A.,  1937,  I,  407). — Solubilities  at  20°  are: 
AgCl,  4*4  x  10-4;  AgBr,  3*5  x  UH;  Agl,  3*4  x  HP5 
g.  perl. ;  solubilities  at  40°,  60°,  and  S0°  are  also  given. 
AgBr  is  more  sol.  in  Hgn  salt  solutions,  indicating 
complex  formation.  A.  J.  E.  W. 

Solubility  of  calcium  bicarbonate.  S.  S.  Hu- 
bard  (J.  Physical  Chem.,  1938,  42,  971 — 972). — 
Aq.  Ca(OH)2  saturated  with  C02  has  been  shown  to 
diffuse  through  collodion  membranes.  It  is  inferred 
that  the  Ca  passes  into  true  solution  as  Ca(HC03)2. 

J.  W.  S. 

Measurement  of  solubilities  of  thallous 
bromide  and  iodide  by  the  polarographic 
method.  Y.  Terui  (Bull.  Inst.  Phys.  Chem.  Res. 
Japan,  1938,  17,  595 — 601).— Solubilities  in  aq. 
solution  of  the  corresponding  K  halides,  measured 
at  25°,  and  the  calc,  solubility  products,  are  tabulated. 

N.  M.  B 

Solubility  of  halides  in  anhydrous  acetic  acid. 
A.  W.  Davidson  and  W.  Chappell  (J.  Amer.  Chem. 
Soe.,  1938,  60,  2043 — 2046). — Data  are  recorded  for 
CuCl2,  NaCl,  NH4CJ,  KC1,  SrCl2,  HgCl2,  HgBr2,  and 
Hgl  at  approx.  25 — 100°  and  for  BaCl2  at  30°  and 
45°.  SrCl2  exhibits  retrograde  solubility.  The  solvate 
HgCl2,2AcOH  has  been  isolated.  E.  S.  H. 

Solubility  of  amino-acids  in  acetic  and  butyric 
acid.  S.  J.  von  Przyl^cki  and  K.  Kasprzyk- 
Czaykowska  (Biochem.  Z.,  1938,  298,  328 — 329 ; 


ef.  A.,  1937,  II,  172). — The  solubilities  of  proline, 
hydroxyproline,  serine,  methionine,  tryptophan, 
phenylalanine,  valine,  and  leucine  in  AcOH  and 
PraC02H  at  18°  are  recorded.  W.  McC. 

Diffusion  of  hydrogen  in  iron.  W.  Baukxoh 
(Metallwirts.,  1938,  17,  655 — 657). — The  diffusion 
of  H  atoms  through  the  Fe  lattice  is  considered  to  be 
possible.  Whilst  grain  boundaries  and  spaces  in  the 
lattice  may  play  some  part  in  the  diffusion,  it  is 
unlikely  that  this  is  considerable,  particularly  in  the 
case  of  grain  boundaries.  C.  E.  H. 

Diffusion  of  hydrogen  through  nickel.  C.  B. 

Post  and  W.  R.  Ham  (J.  Chem.  Physics,  1938,  6, 
598 — 605). — The  diffusion  of  H2  through  commercial 
and  very  pure  anode  Ni  has  been  studied  from  1100° 
to  150°.  The  regular  variation  of  the  diffusion  rates 
is  broken  at  the  Curie  point,  ~360°.  The  marked 
variation  of  the  slopes  of  the  isotherms  from  0*5 
near  360°  was  limited  to  within  3°  of  this  temp,  by 
prolonged  heat-treatment  of  the  Ni  with  H2.  The 
magnetic  transition,  as  shown  by  diffusion,  is  abrupt. 
A  sudden  drop  with  rising  temp,  from  6600  to  5800 
is  observed  at  360°  for  the  work  function  in  the  purest 
Ni.  No  systematic  breaks  occur  in  the  isobars  at 
high  temp,  as  found  for  Fe  (cf.  A.,  1938,  I,  76),  but 
the  diffusing  H2  possesses  appreciable  energy  within 
the  lattice.  The  Curie  region,  however,  shows 
hysteresis  similar  to  Fe  (loc.  tit.).  Results  obtained 
indicate  that  the  Slater  theory  of  the  effect  of  temp, 
on  ferromagnetism  requires  modification.  The  change 
from  the  ferromagnetic  to  the  paramagnetic  conditions 
in  the  transitional  elements  may  be  due  to  the  dis¬ 
placement  of  an  electron  from  the  3d  shell  to  one  of 
the  4-levels,  followed  by  the  dropping  of  another 
4-level  electron  to  the  3d-loveJ.  This  process  results 
in  the  pairing  of  electron  spins  in  the  3d  shell. 

W.  R.  A. 

Diffusion  of  helium  and  of  hydrogen  through 
Pyrex  chemically  resistant  glass.  N.  W.  Taylor 
and  W.  Rast  (J.  Chem.  Physics,  1938,  6,  612—619). — 
The  effects  of  temp,  and  of  heat- treatment  on  Pyrex 
chemically  resistant  glass  have  been  studied  by 
measuring  the  rates  of  diffusion  R  of  He  (180 — 590°) 
and  of  F 4  (512°)  through  a  tube  of  ~1  mm.  Avail 
thickness.  R  oc  the  gas  pressure,  and  at  temp. 
<548°  increases  ~10%  by  heat-treating  the  glass 
sufficiently  to*  assure  stabilisation.  This  fact 
indicates  a  chemical  theory  governing  the  diffusion 
process,  rather  than  a  simple  theory  of  holes.  For 
stabilised  glass,  and  for  the  temp,  range  440 — 590°, 
log  R  shoAvs  a  continuous  linear  dependence  on  IjT ; 
this  temp,  range  extends  into  the  region  of  a  true 
viscous  liquid,  so  that  the  properties  of  stabilised  glass 
are  continuous  with  those  of  a  viscous  liquid. 
Postulation  of  a  separate  glassy  state  is  therefore 
superfluous,  and  the  so-called  “  transformation  point  ” 
is  merely  the  temp,  of  rapid  strain  release  of  an 
unannealed  sample.  The  small  slope  (for  loAver 
temp.)  of  the  log  R-\jT  curve  near  440°  is  attributed 
to  loss  of  rotational  or  vibrational  freedom  in  the 
silicate  complex.  At  512°,  R  for  He  is  45  times  that 
for  H2,  due  probably  to  the  impedance  of  the  progress 
of  the  H2  mol.  through  the  silicate  network  by  chemical 
forces.  W.  R.  A. 


614 


BRITISH  CHEMICAL  AMD  PHYSIOLOGICAL  ABSTRACTS.— A.,  I. 


v  (c) 


Diffusion  of  water,  enriched  with  heavy 
hydrogen  and  heavy  oxygen,  through  dilute 
gelatin  gel.  N.  Morita  and  T.  Tit  a  ni  (Bull.  Chem. 
Soc.  Japan,  1938,  13,  543 — 555), — The  rates  of  diffu¬ 
sion  through  5%  gelatin  gel  at  C°,  measured  by  two 
different  methods,  are  1T2  and  1*83  sq.  cm.  per  day. 
In  each  case  heavy  0  diffuses  as  rapidly  as  D. 

E.  S.  H. 

Distribution  of  minute  amounts  of  material 
between  liquid  phases.  D.  C.  Grahame  and  G,  T. 
Seaborg  (J.  Amer.  Chem.  Soc.,  1938,  60,  2524 — 
2528). — In  the  partition  of  GaCl3,  MnCl2,  and  other 
metal  halides  between  Et20  and  aq.  HCI,  and  of 
(NH4)2Co(SCN)4  between  H20  and  amyl  alcohol,  at 
20°,  the  distribution  of  minute  amounts  (10~12 — 
10-15  g.)  of  the  sol.  substance  is  the  same  as  at  ordinary 
small  eonens.  For  several  metallic  halides  the  distri¬ 
bution  ratios  can  be  determined  by  the  use  of  radio¬ 
active  substances.  E.  S.  H. 

Thermochemical  study  of  the  distribution  of 
radium  between  crystals  and  solutions  of 
barium  iodate.  A.  Polessitski  and  A.  Kara¬ 
taeva  (Acta  Physicochim.  U.R.S.S.,  1938,  8,  251 — 
257). — The  distribution  of  Ra  between  crystals  and  aq. 
solutions  of  Ba(I03)2  at  0°,  25°,  78°,  and  100°  and 
between  these  phases  in  the  presence  of  Ca(N03)2  at 
25°  has  been  determined.  At  0 — 25°  the  distribution 
is  in  agreement  with  Rainer’s  thermodynamical 
theory  (A.,  1934,  139),  but  at  78 — 100°  some  deviations 
were  observed,  which  may  possibly  be  due  to  non- 
attainment  of  equilibrium.  The  variation  of  the 
distribution  coeff.  with  composition  of  the  solution 
also  agrees  with  Ratners  theory.  The  process  may  be 
regarded  as  a  true  thermodynamical  distribution 
between  two  immiscible  phases.  A.  J.  M. 

Adsorption  on  a  uniform  surface.  J.  B.  Zeldo- 
vitsch  (Acta  Physicochim.  U.R.S.S.,  1938,  8, 

527 — 530). — A  uniform  surface  is  defined  as  one  at 
which  ${E)  is  the  same  for  all  surface  elements,  where 
p(E)dE  is  the  probability  that  the  heat  of  adsorption 
on  a  given  element  is  between  E  and  E  -f  d E.  This 
is  valid  even  when  thermal  agitation  and  surface 
fluctuations  are  present.  The  adsorption  process  is 
discussed  from  the  viewpoint  of  the  various  theories 
connecting  the  time  of  relaxation  of  the  surface  and 
the  time  of  adsorption*  W.  R.  A. 

Sorption  of  polar  and  non-polar  gases  by 
zeolites.  R.  M.  Barrer  (Proc.  Roy.  Soc.,  1938. 
A.,  167,  392 — 420). — The  sorption  isotherms  of  He, 
A,  H2,  and  N2  on  five  zeolites  were  determined. 
Chabasite  and  analcite  having  three-dimensional 
networks  act  as  powerful  absorbents,  the  former 
taking  up  as  much  A  or  H2  as  H20  of  crystallisation. 
The  fibrous  natrolite  and  scolecite  and  the  platy 
heulandite  show  only  slight  surface  sorption.  The 
sorption  heats  are  calc,  and  compared  with  those  for 
graphite.  Sorption  isotherms  for  NH3  were  deter¬ 
mined  for  the  same  five  zeolites ;  a  tendency  to  form 
ammoniates  when  dehydration  appears  causes  changes 
in  the  lattice.  The  different  types  of  gas  uptake  are  dis¬ 
cussed,  Heats  of  sorption  of  NH3  on  analcite,  chaba¬ 
site,  and  natrolite  are  evaluated.  G.  D.  P. 

♦ 


Theory  of  adsorption  from  solutions.  R. 

Schechovitzki  (Acta  Physicochim.  U.R.S.S.,  1938, 
8,  531 — 548). — A  theory  based  on  adsorption  poten¬ 
tials  has  been  developed.  Qualitatively  the  predic¬ 
tions  of  the  theory  agree  with  experimental  data; 
quant,  applications  yield  disagreements  which  are 
tentatively  explained.  W.  R.  A. 

Electrical  factors  in  the  adsorption  of  polar 
molecules  at  the  surface  of  solutions.  R. 
Dubois  and  E.  E.  Todd  (J.  Amer.  Chem.  Soc.,  1938, 
60,  2355 — 2359). — The  marked  discrepancy  generally 
observed  between  the  adsorption  of  solutes  at  an 
air-solution  interface,  as  measured  by  dynamic 
methods,  and  the  adsorption  calc,  from  surface 
tension  data  by  means  of  the  Gibbs  equation  does  not 
appear  to  be  due  to  the  electrification  of  gas  bubbles  in 
contact  with  the  solution.  Attempts  to  alter  the 
adsorption  of  p-toluidine  by  moving  bubbles  by 
ionisation  of  the  gas  were  unsuccessful.  A  marked 
decrease  in  apparent  adsorption  after  subjecting  the 
gas  to  the  spark  discharge  or  silent  discharge  before 
entering  the  adsorption  apparatus  is  traced  to  a 
chemical  origin.  E.  S.  H. 

Adsorption  of  diazo-compounds  on  cadmium 
and  magnesium  hydroxides.  VI.  Adsorption 
of  cadmium  ions  on  solid  surfaces.  F.  P.  Dwyer 
(J.  Proc.  Austral.  Chem.  Inst.,  1938,  5,  338 — 346;  cf. 
A.,  1938, 1,  212,  415). — When  Cd**  solutions  have  been 
contained  in  vessels  of  Pvrex  or  soda  glass,  Si02,  Ni, 
Pt,  or  Pb  sufficient  Cd  remains  even  after  washing  with 
H20  to  give  a  reaction  with  “  Cadion  2B  ”  (I).  Since 
this  behaviour  is  independent  of  the  anion  present,  it 
is  probable  that  Cd**  ions  are  adsorbed  physically, 
except  in  the  case  of  Pb  vessels  where  basic  Cd 
carbonate  may  be  produced  by  interaction  with  the 
surface  film  of  basic  Pb  carbonate.  This  adsorbed 
layer  is  removed  very  slowly  by  cold  H20  and  more 
rapidly  by  hot  H20.  It  is  removed  immediately  by 
aq.  KCN  or  aq.  NH3,  so  vessels  to  be  used  for  contain¬ 
ing  Cd  test  solutions  should  be  washed  out  with  aq. 
KCN  to  remove  any  adsorbed  Cd.  (I)  cannot  be  used 
for  determining  small  amounts  of  Cd,  since  the 
reaction  involved  is  the  catalytic  change  from  the  blue 
to  the  red  form  of  the  reagent.  J.  W.  S. 

Adsorption  of  gelatin  by  precipitated  hydr¬ 
oxides.  J.  G.  Kane  (J.  Indian  Inst.  Sci.,  1938, 21,  A, 
237 — 244). — The  adsorption  of  gelatin  by  charcoal, 
Si02  gel,  and  oxides  and  hydroxides  of  Al,  FeUI,  and 
Ni  has  been  studied.  The  Freuridlich  equation  holds 
for  C  but  not  for  Si02.  The  adsorptive  powers  of  the 
hydroxides  and  oxides  are  in  the  order  Al  >  Fe  >  Ni, 
and  moist  hydroxide  >  dry  hydroxide  >  oxide. 
Moist  Al(OH)3  is  completely  peptised.  With  Fe(OH)3 
the  adsorption  increases  as  the  wt.  of  hydroxide 
decreases,  and  this  is  interpreted  in  terms  of  dispersion 
of  the  ppt.  by  the  gelatin  solution.  F.  J.  G. 

Alteration  of  adsorption  properties  of  char¬ 
coal  ;  activation  of  charcoal  in  different  gases 
at  different  temperatures.  F.  E.  Bartell  and 
L.  E.  Lloyd  (J.  Amer,  Chem.  Soc.,  1938,  60,  2120 — 
2125).— The  preferential  adsorption  of  C6H6-EtOH  by 
C,  activated  at  1000°,  400°,  and  <150°  in  different 
oxidising  atm.,  can  be  changed  from  organophilic  to 
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hydrophilic  type.  The  points  of  intersection  of  the 
S -shaped  preferential  adsorption  curves  with  the 
composition  axis  are  a  measure  of  the  relative  organo- 
philic  or  hydrophilic  nature  of  the  C.  Aq.  suspensions 
of  C  activated  at  1000°  contain  positively  and  nega¬ 
tively  charged  particles  and  give  acid  adsorption ; 
those  activated  at  400°  are  negatively  charged  and 
show  base  adsorption;  those  activated  at  <150° 
approach  hydrophilic  Si02  in  adsorptive  properties, 
contain  negative  particles,  and  show  acid  and  base 
adsorption.  E.  S.  H. 

Migration  of  molecules  from  adsorption  films 
on  metals  by  consecutive  layers.  A.  Aciimatov 
(Acta  Physicochim.  U.R.S.S.,  1938,  8,  373 — 376). — 
Vais,  of  AF,  the  phase  boundary  potential  difference 
between  a  layer  of  a  polar  org.  substance  in  a  volatile 
solvent  and  the  vapour  of  the  solvent,  have  been 
determined  for  layers  on  a  clean  optically  plane  Ag 
plate,  the  free  Ag  surface  being  sprinkled  with  C  dust. 
For  a  unimol.  layer,  AF  steadily  decreases  with 
time,  becoming  zero  after  '—l  hr.,  owing  to  slow 
migration  of  the  solute  mols.  across  the  Ag  surface; 
for  multimol.  layers,  the  curve  AF  against  time 
has  a  periodic  character,  sometimes  exhibiting  max. 
and  min.  of  AF,  the  no.  of  which  is  in  strict  agreement 
with  the  no.  of  unimol.  layers  present  at  the  beginning 
of  the  experiment.  This  indicates  that  migration  of 
mols.  in  an  adsorption  film  proceeds  by  consecutive 
layers,  an  even  no.  of  residual  unimol.  layers  corre¬ 
sponding  with  a  min.  of  potential,  whilst  an  odd  no. 
yields  a  max.  W.  R.  A. 

Lamellar  structure  of  CaF2  layers  and  the 
adsorption  of  caesium  and  iodine.  C.  J.  Deppel 
and  J.  H.  de  Boer  [with  J.  A.  Otten]  (Rec.  trav. 
chim.,  1938,  57,  1087 — 1096). — The  variation  of  the 
apparent  thickness  of  CaF2  lamellae  as  measured  by 
the  adsorption  of  I  may  be  attributed  either  to  a 
variation  of  the  mean  thickness  or  to  a  sintering  of  the 
primary  lamellae.  Comparison  with  the  adsorption  of 
Cs  affords  a  decision  between  these  possibilities,  since 
the  Cs  atoms  can  penetrate  between  the  sintered 
surfaces  (cf.  A.,  1938,  I,  245).  The  results  indicate 
that  the  thickness  of  the  primary  lamellae  is  almost 
const,  and  =  6  or  7  mols.,  that  the  degree  of  sintering 
increases  as  the  speed  of  sublimation  of  the  CaF2 
decreases,  and  that  the  max.  thickness  of  the  Cs  layers 
is  3  atoms.  F.  J.  G. 

Flow  and  viscosity  of  unimolecular  layers. 
M.  Joly  (J.  Phys.  Radium,  1938,  [vii],  9,  345 — 351). — 
The  validity  of  several  theories  which  allow  the 
calculation  of  the  surface  flow  and  true  y\  is  discussed. 

W.  R.  A. 

Surface  viscosity  of  long-chain  alcohol  mono- 
layers,  L.  Foubt  and  W.  D.  Harkins  (J.  Physical 
Chem.,  1938,  42,  897 — 910). — Methods  based  on  the 
damping  of  oscillating  rings,  discs,  and  vanes  by  a 
surface  monolayer  give  consistent  vals.  of  surface 
viscosity  (yj,).  A  method  based  on  the  torque 
required  to  maintain  uniform  rotation  of  a  ring  in  the 
surface  has  also  been  developed.  Measurements  have 
been  made  on  condensed  films  of  the  alcohols 
ChH^OH  to  C18H37'OH.  The  low-pressure  linear 
portions  of  the  compression  curves  correspond  with 
low  vals,  of  ri9f  which  increase  rapidly  with  increasing 


pressure  and  are  the  greater  the  longer  is  the  C  chain. 
The  high-pressure  linear  section  of  the  compression 
curve  is  associated  with  high  apparent  rm  which  is 
greater  at  low  rates  of  shear  and  attains  a  max.  as  the 
collapse  point  of  the  film  is  approached.  With 
CigHg/OH  the  is  non-Newtonian  even  below  the 
kink-point  of  the  compression  curve.  J.  W.  S. 

Phase  boundary  forces  at  the  gas-liquid  inter¬ 
face.  VI.  Electrical  properties  of  unimolecular 
films  of  to-bromohexadecoic  acid.  M.  Gero- 
vitsch  and  D.  Vargin  (Acta  Physicochim.  U.R.S.S., 
1938,  8,  63 — 76), — Surface  pressures  and  phase 
boundary  potentials  have  been  measured  for  films  of 
Br’[CH2]15'C02H  on  dil.  buffer  solutions  at  pa  6*5 — 
8*5.  The  true  potential  for  stable  films  is  —0-60  to 
—0*62  v.  but  traces  of  metallic  salts  (e.g.,  IO^m-CuSO* 
or  salts  derived  from  the  brass  trough)  may  raise  the 
]>otential  to  —0-87.  The  potential  depends  on  salt 
concn.  and  cation  valency.  On  solutions  of  pH  <7*0 
the  film  becomes  unstable  owing  to  formation  of 
aggregates  and  at  pH  >8*5  it  dissolves  in  the  substrate. 

j  ,  .  l^ . 


Surface  effects  in  the  crystallisation  of  thin 
films  of  supercooled  liquids.  II.  G,  L.  Michne- 
vitsck  and  I.  E.  Brovko  (Acta  Physicochim.  U.R.S.S., 
1938,  8,  103—112;  cf.  A.,  1937,  I,  562).— The  dis¬ 
tribution  of  crystallisation  nuclei  in  films  of  super¬ 
cooled  betol  was  obtained  by  microscopic  counting. 
Magnetic  fields  influence  the  orienting  effects  of  the 
surface  forces.  J.  A.  K. 

Electrical  properties  of  multi-layers.  R.  W. 

Goranson  and  W.  A.  Zisman  (Physical  Rev.,  1938, 
[ii],  54,  544). — Investigations  on  multi-layers  of 
various  stearates  deposited  on  ebonite  rods  showed 
that  Y-typc  multi-layers  were  always  positively 
charged  and  F-type  uncharged ;  the  charge  was  cc 
layer  area,  increased  regularly  with  the  no.  of  layers 
deposited,  and  was  a  summation  of  charges  distributed 
throughout  the  vol.  The  construction  and  properties 
of  the  multi-layers  are  described  and  discussed. 

N.  M.  B. 


Photochemical  reactions  in  monolayers.  II. 
Photochemistry  of  proteins,  J.  S.  Mitchell  and 
E.  K.  Rideal  (Proc.  Roy.  Soc.,  193S,  A,  167,  342 — 
367). — The  changes  in  phase  boundary  potential  of 
monolayers  of  wheat  gliadin,  zein,  insulin,  and 
ovalbumin  on  irradiation  by  ultra-violet  light, 
X  2350 — 3175  a.  are  measured.  Irradiation  causes 
liquefaction  of  the  monolayer  and  an  increase  of 
surface  pressure,  indicating  the  occurrence  of  frag¬ 
mentation  of  the  protein  mol.  It  is  suggested  that 
under  ultra-violet  radiation  the  peptide  linkages 
adjacent  to  each  chromophoric  side-chain  undergo 
photolysis  (cf.  A.,  1937, 1,  370),  and  that  the  liberated 
chromophoric  residue  is  removed  by  dissolution.  The 
quantum  efficiency  of  the  total  changes  in  monolayers 
of  gliadin  on  0*01n-H2S04  is  approx.  0*5.  G.  D.  P. 

Monolayers  of  denatured  egg-albumin.  H.  S. 
Bull  (J.  Biol.  Chem.,  1938,  125,  585—598).— 
Heat-denatured  and  urea-denatured  egg-albumin 
may  be  spread  on  a  O0066N-NaOAc  buffer  at  pu  4-9, 
if  the  protein  is  spread  f  rom  solutions  of  pa  below  4*4. 
When  fully  spread,  films  of  the  denatured  proteins 
have  areas  and  compressibilities  similar  to  those  of 
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films  of  the  native  protein.  The  mols.  of  the  two 
denatured  proteins  in  aq.  solution  appear  to  be  very 
asymmetrical.  The  adhesion  tension  for  H20  of  the 
upper  side  of  films  of  the  native  protein,  deposited 
from  films  at  various  pressures  on  to  glass  slides, 
diminishes  with  increasing  pressure.  Heat-denatured 
egg-albumin  may  undergo  surface  coagulation  by 
shaking  the  clear  aq.  solution.  E.  A.  A.: 

Capillary  ascent  in  cylindrical  tubes.  A.  W. 
Porter  (Phil.  Mag.,  1938,  [vii],  26,  519—520).— 
A  comparison  of  Rayleigh’s  (Proc.  Roy.  Soc.,  1916,  92, 
184) 'four- term  formula  for  p2  and  Poisson’s  three-term 
formula  with  Bashforth  and  Adams’  results.  Poisson’s 
formula  leads  to  vals.  which  are  always  too  low  while 
Rayleigh’s  gives  figures  which  are  too  high  if  \hQjr  < 
about  2.  [A  slight  numerical  error  occurs  in  the 
calculations.]  T.  H.  G. 

Interfacial  tension  between  mercury  and 
water.  D.  C.  Henry  and  J.  Jackson  (Nature,  1938, 
142,  616—617). — Vais,  of  427  or  375  dynes  per  cm. 
can  be  obtained  for  the  interfacial  tension  between 
Hg  and  H20  according  as  02  is  or  is  not  rigidly  ex¬ 
cluded  from  the  H20,  and  there  are  indications  that 
the  tension  may  have  any  val.  between  375  and  427 
dynes  per  cm.  according  to  the  02  pressure  over  the 
system.  The  effect  of  the  dissolved  02  appears  to 
be  the  production  of  Hg  ions  which  are  strongly 
adsorbed  at  the  interface.  L.  S.  T. 

Electrocapillary  phenomena  and  the  wetting 
of  metals.  III.  Influence  of  surface-active 
substances  on  wetting.  Properties  of  multi- 
molecular  layers.  B.  Kabanov  and  N.  Ivani- 
schenko  (Acta  Physicochim.  U.R.S.S.,  1937,  6,  701 — 
718 ;  cf.  A.,  1937, 1,  358). — In  a  system  consisting  of  a 
gas  (I)  bubble  simultaneously  in  contact  with  Hg  (II) 
and  aq.  Na2S04  (III)  containing  a  surface-active 
substance,  vals.  of  the  interfacial  tension,  y^n 
have  been  calc,  for  different  vals.  of  the  potential, 
V,  of  Hg  from  the  electro- capillary  curves,  yi-m,  and 
the  Hg-gas  contact  angle.  The  shape  of  the  y-V 
curves  thus  obtained  is  explained,  assuming  that  the 
thickness  of  the  electrolytic  layer  at  the  Hg-gas 
boundary  increases  with  tho  surface  charge.  The 
variation  of  the  adsorption  of  surface-active  sub¬ 
stances  with  charge  of  the  Hg  surface  is  described.  A 
relation  is  derived  relating  the  change  of  the  contact 
area  bubble-Hg,  on  changing  the  polarisation  oftlieHg, 
with  the  magnitude  of  the  contact  angle  observed 
immediately  after  this  change.  This  relation  is  used 
to  calculate  the  approx,  thickness  of  tho  electrolyte 
layer  under  the  bubble.  Thus,  at  a  potential  of 
— 1*2  v.  tho  layer  begins  to  thicken,  and  becomes 
several  hundreds  of  IL>0  mols.  thick  at  — 1-7  v. 

W.  R.  A. 

Viscosity  of  dilute  solutions  of  long-chain 
molecules.  I.  M.  L.  Huggins  (J.  Physical  Chem., 
1938,  42,  911— 920).— By  an  extension  of  Kuhn’s 
method  (A.,  1932,  993)  an  equation  is  derived  relating 
the  sp.  viscosity  (7^)  of  a  solution  with  the  dimensions 
and  arrangement  of  the  atoms  in  the  solute  mols. 
Eor  mols.  containing  a  large  no.  (n)  of  C  atoms  arranged 
in  rod  form  it  is  deduced  that  7 ^p/c  cc  n2t  where  c  is  the 
concn.  of  sub  mols.  (CH2  groups  etc.),  and  for  randomly 
kinked  chain  mols.  rw/c  oc  n  (cf.  A.,  1935,  728). 


Assuming  the  effective  radius  of  the  CH2  group  to  be 
1*54  x  10-8  cm.,  theoretical  vals.  of  tq„p  are  deduced 
which  are  in  accord  with  experiment  for  dil.  solutions 
of  paraffins  in  CC14.  J.  W.  S. 

Heat  contents  of  the  salts  of  the  alkali  metals 
in  extremely  dilute  aqueous  solutions.  T.  P. 
Young  and  P.  Seligmann  (J.  Amer.  Chem.  Soc., 
1938,  60,  2379 — 2383). — Previous  work  on  NaCl 
(A.,  1936,  429)  has  been  extended  to  all  other  salts  of 
the  alkali  metals  for  which  sufficient  data  are  available 
for  the  application  of  the  least-square  technique. 
The  average  val.  of  the  limiting  derivatives  S°  for 
1 1  salts  of  1-1  valency  at  25°  and  S°j 33/2  for  5  salts  of 
1-2  valency  is  about  30%  >  the  average  of  former 
estimates  based  on  an  assumed  linear  relation  between 
apparent  mol.  heat  content  and  concn. 1/Q.  The  new 
average  agrees  with  the  val.  calc,  from  dielectric 
const,  measurements  and  the  Debye-Hiickel  limiting 
law.  E.  S.  H. 

Behaviour  of  aerosols  prepared  by  spraying 
from  solutions.  G.  Jander  and  E.  Wygasch 
(Kolloid-Z.,  1938,  85,  1 — 8).— The  production  of 
aerosols  of  KI  by  spraying  solutions  of  KI  in  MeOH 
or  liquid  S02  is  described.  Sols  with  a  given  mean 
particle  wt.  can  be  obtained  by  varying  the  concn. 
of  the  solution,  but  there  is  a  great  variation  of 
particle  weight  in  the  same  sol.  The  initial  particle 
concn.  can  be  controlled  by  varying  the  amount  of 
solution  sprayed.  The  stability  and  isodispersity 
of  the  sols  increases  with  decreasing  concn.  of  the 
solution.  E.  S.  H. 

Nature  of  foam.  I.  Stability  of  foam  pro¬ 
duced  by  aqueous  solutions  of  alcohols  and 
acids.  T.  Sasaki  (Bull.  Chem.  Soc.  Japan,  1938, 
13, 517 — 526). — The  measurement  of  foam  stability,  S , 
by  the  height,  H,  of  foam  produced  by  an  air  current 
of  const,  velocity  v  is  described.  The  relation  Sv  — 
H  —  a,  where  a  is  a  const,  (which  is  negligible  under 
the  conditions  described),  is  deduced.  Experimental 
data  are  given  for  foams  produced  by  air  in  aq. 
EtOH,  Bu°0H,  ?i-amyl,  -hexyl,  -octyl,  and  -decyl 
alcohol,  HC02H,  and  AcOH.  Eor  the  pure  liquids 
S  is  zero  or  very  small.  E.  S.  H. 

Mechanical  properties  of  foams.  III.  A. 
Siehr  (Kolloid-Z. ,  1938,  85,  70—74;  cf.  A.,  1937,  I, 
180). — Albumin  foam  behaves  as  a  viscous  liquid 
in  passing  through  a  tube,  but  as  a  gas  on  compression. 
A  sp.  property  of  “  pressure  accumulation  ”  is  shown 
when  the  foam  passes  through  a  narrow  tube,  due  to 
high  viscosity  and  compressibility.  Means  of  avoiding 
this  effect  in  dealing  with  foams  are  discussed. 

E.  S.  H. 

Falling  velocity  of  spherical  particles  [in 
gases]. — See  B.,  1938,  1246. 

Flow  and  settled  states  of  dusts.  0.  Brandt 
(Kolloid-Z.,  1938,  85,  24 — 32). — Experiments  on 
the  evacuation  of  settled  dusts  give  no  evidence  of  the 
existence  of  an  adsorbed  sheath  of  gas.  Suspended, 
flowing,  and  settled  dusts  can  be  characterised  by  a 
flow  factor  k,  which  is  determined  by  the  wt.  of  dust 
which  is  borne  by  the  gaseous  dispersion  medium. 
Thus,  for  settled  dust  k  =■  0,  for  suspended  dust 
k  =  1,  and  for  flowing  dust  k  =  <1  and  >0.  -  The 
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effect  of  shaking  settled  dust  is  described  in  these 
terms.  E.  S.  H* 

Emulsions.— See  B.,  1938,  1245. 

Water-oil  emulsions.  I.  Preparation  of  an¬ 
hydrous  magnesium  oleate.— See  A.,  1938,  II,  428. 

Dissolved  state  of  highly  polymerised  sub¬ 
stances.  S.  Papkov,  S.  Rogovin,  and  V.  Kargin 
(Acta  Physicochim.  U.R.S.S.,  1938,  8,  647 — 658).— 
Several  theories  on  the  dissolved  state  of  highly 
polymerised  substances  are  considered,  and  it  is 
shown  that  the  solution  represents  mol.  solution  and 
not  colloidal  dispersion,  the  phase  rule  being  completely 
applicable  to  the  system,  highly  polymerised  sub¬ 
stance-solvent.  W.  R.  A. 

Macromolecular  compounds.  Determination 
of  constitution.  H.  StatjdiNger  (Chem.-Ztg.,  1938, 
62,  749 — 754). — A  review  dealing  with  the  constitu¬ 
tion  of  colloidal  particles,  the  proof  of  the  macromol. 
structure  of  colloidal  particles  by  converting  them 
into  compounds  with  the  same  degree  of  potymeris- 
ation,  and  the  ageing  of  high-mol.  substances. 

A.  J.  M. 

Dynamic  birefringence  of  colloids  (Maxwell 
effect).  Influence  of  dispersity.  C.  Sadron. 
Experimental  study  of  several  polydisperse 
systems.  C.  Sadron  and  H.  Mosimann  (J.  Phvs. 
Radium,  1938,  [vii],  9,  381—383,  384— 3S6;  cf.  A., 
1938,  I,  137). — I.  Mathematical.  The  results  pre¬ 
viously  obtained  for  monodisperse  media  apply  also 
to  a  solution  containing  particles  of  different  shape. 
General  formulae  are  derived  which  give  the  position 
of  the  neutral  lines  and  the  birefringence  of  a  medium 
from  the  properties  of  its  constituents.  The  position 
of  the  neutral  lines,  as  a  function  of  the  speed  of  flowf 
can  vary  in  a  way  different  from  that  observed  for 
monodisperse  media.  Some  consequences  of  this 
are  indicated. 

II.  Curves  of  dynamic  birefringence  have  been 
obtained  for  some  polydisperse  media.  Observed  and 
calc,  data  are  in  qual.  agreement.  W.  R.  A. 

Determination  of  sedimentation  constant  with 
ultracentrifuges  without  observation  systems. 
M.  Pai<5  (Compt.  rend.,  1938,  207,  629 — 632). — 
Relations  are  deduced  which  enable  sedimentation 
consts.  to  be  compared  by  measurement  of  the 
concns.  of  the  sedimented  substances  in  the  solu¬ 
tion  before  and  after  centrifuging.  The  relationships 
given  are  independent  of  the  characteristics  of  the 
centrifuge.  A.  J.  E.  W. 

Electrocrystallisation  of  metals.  I.  Electro¬ 
lytic  preparation  of  colloidal  solutions  of  metals. 
G.  S.  Vozdvishenski  (J.  Appl.  Chem.  Russ.,  1938, 
11,  770—775). — The  colloidal  solutions  obtained  by 
electrolysis  of  00003N-AgN03  or  -HgN03  (A.,  1902, 
ii,  454)  are  of  HgOH  or  AgOH,  not  of  Hg  or  Ag,  as 
claimed  by  Billitzer.  R.  T. 

Nuclear  gold  sols.  I.  Determination  of  par¬ 
ticle  size.  F.  L.  Usher  (Trans.  Faraday  Soc.,  1938, 
34,  1230 — 1233).— A  rapid  colorimetric  method, 
having  the  same  accuracy  as  the  method  used  for 
calibrating  the  colour  scale,  is  described.  The 
colour  of  Au  sols  grown  under  proper  conditions  is, ^ 


withing  the  limits  of  accuracy  of  the  experiments, 
strictly  a  function  of  particle  size,  and  is  independent 
of  the  reducing  agent  used  when  the  latter  is  N2H4,H20, 
NH20H,HC1,  or  H202.  F.  L.  U. 

Formation  of  gold  sols  in  alkaline  solutions. 

L.  L.  Bercumshaw  (Trans.  Faraday  Soc.,  1938,  34 ,? 
1236 — -1238). — Experiments  on  the  influence  of  the 
ratio  NaOH  :  HAuCl4,  temp.,  and  time  which  elapses 
before  reduction  is  effected  show  that,  for  the  im¬ 
mediate  production  of  a  red  sol  by  Zsigmondy’s 
CHoO  method,  all  the  Au  must  bo  present  as  aurato. 

F.L.U. 

New  aspect  of  colloidal  gold  reactions.  H.  M. 
Cassel  (J.  Physical  Chem.,  1938,  42,  955 — 960). — 
The  behaviour  of  hydropliilic  sols  towards  Au  sols 
is  discussed  with  reference  to  the  shape  of  the 
adsorption  isotherms.  J.  W.  S. 

Effect  of  increasing  doses  of  X-radiation  on 
colloidal  gold.  J.  A.  Crowther  (Nature,  1938, 
142,  569;  cf.  A.,  1937,  I,  401;  1938,  I,  454).— 
Specimens  of  a  Au  sol  exposed  to  doses  of  4*9 — 
5*5  r.  were  completely  coagulated,  w'hilst  those  of  the 
same  sol  exposed  to  larger  doses,  8*2 — 12*8  r.,  were 
not.  Coagulation  commenced  again  with  a  dose  of 
13*2  r.  Ultramicroscopic  examination  showed  that 
tho  doses  producing  coagulation  are  those  which 
produce  the  greatest  decrease  in  the  olectroldnetic 
potential  of  the  particles.  L.  S.  T. 

Highly  purified  alumina  sols.  Z.  Berestxeva 
and  V.  Kargin  (Acta  Physicochim.  U.R.S.S.,  1938, 
8,  675 — 676). — Sols  of  ALOg,  prepared  from  AlClg 
and  aq.  NH3  and  purified  by  dialysis,  coagulate  after 
the  peptising  agent  is  removed ;  tho  gels  of  Al^Og 
thus  obtained  are  again  peptised  on  electrodialysis 
between  Pt  olectrodes  at  potential  gradients  of  from 
100  to  200  v.  per  cm.  Peptisation  occurs  after  60 — 
70  hr.  and  a  sol  containing  1 — 2  g.  of  AJ^Og  per  1.  is 
formed.  Tho  electrical  conductivity  (lowest  val., 
0*7  X  10~G  ohm-1)  and  cataphoretic  velocity  (v)  have 
been  measured.  The  computed  ^-potential  is  44 
mv.  v  for  sols  prepared  in  an  atm.  of  H2  has  also 
been  determined  in  an  atm.  of  H2.  These  latter 
sols  are  stable  for  several  days  and  have  conductivity 
<1  X  10"°  ohm-1;  they  are  not  cataphoretically 
transferred  for  30—40  min.  The  charges  on  particles 
of  A1203  (and  of  Si02)  sols  are  of  secondary  importance 
in  stability  and  coagulation  phenomena. 

W.  R.  A. 

Thixotropic  and  plastic  behaviour  of  sus¬ 
pensions  of  barium  sulphate  with  clay.  B. 
Tamamushi  and  Y.  Sekiguchi  (Bull.  Chem.  Soc. 
Japan,  1938,  13,  556—565). — By  adding  Na-clay 
(formed  by  treating  a  natural  H-clay  with  Na  salts), 
non-thixotropic  suspensions  of  BaS04  become  thixo¬ 
tropic  and  their  plasticity  is  increased.  A  correlation 
between  thixotropy  and  sedimentation  vol.  is  noted. 

E.  S.  H. 

Viscosity  of  clay  suspensions. — See  B.,  1938, 
1297. 

Gelation  and  film  formation  of  colloidal  clays. 
E.  A.  Hauser  and  D.  S.  Le  Beau  (J.  Physical 
Chem.,  1938,  42,  961 — 969). — Theories  of  gel  form¬ 
ation  are  discussed  in  connexion  with  ultra- micro- 
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scopic  observations  during  gelation  of  very  dil.  clay 
sols.  Gel  formation  is  considered  to  occur  when 
particles  take  up  an  equilibrium  position  with  respect 
to  one  another.  Self-supporting,  coherent,  and  very 
flexible  colloidal  clay  films  can  be  produced  in  which 
all  the  particles  are  arranged  along  the  same  crystallo¬ 
graphic  axis.  J.  W.  S. 

A"-Ray  diffraction  studies  on  heavy-metal 
ferrocyanide  gels.  H.  B.  Weiser,  W.  0.  Milligan, 
and  J.  B.  Bates  (J.  Physical  Chem.,  1938,  42,  945 — 
954). — Ppts.  of  Cu,  Zn,  Cd,  Co,  Ni,  Mn,  and  Ag 
ferroc}ranides  carry  down  considerable  amounts  of 
K4Fe(CN)6,  but  it  is  not  possible  to  determine  by 
conductometric  or  potentiometric  titration  whother 
the  latter  are  adsorbed  or  if  double  salts  are  formed. 
Y-Ray  investigations  indicate  that  K4Fe(CN)6  carried 
down  by  Cu,  Co,  Ni,  and  Mn  ferrocyanides  is  not 
combined  as  double  salt,  but  the  Y-ray  patterns  of 
the  Zn,  Cd,  and  Ag  ferrocyanide  ppts.  differ  according 
to  whether  excess  of  metal  or  of  Fe(CN)n""  is  used. 
This  may  bo  duo  to  double  salt  formation. 

J.  W.  S. 

Constitution  of  dilute  soap  solutions,  n. 
Crystalline  precipitates.  P.  Ekwall  (Kolloid-Z., 
1938,  85,  16—24;  cf.  A.,  1937,  I,  78).— Solutions  of 
Na  laurate,  myristate,  palmitate,  and  stearate 
contain  crystals  of  free  fatty  acid  at  high  dilution, 
acid  soap  at  intermediate  concns.,  and  neutral  soap 
at  higher  concns.  On  warming  the  solutions,  the 
fatty  acid  crystals  melt  when  the  m.p.  is  reached, 
the  acid  laurate,  myristate,  and  palmitato  bocomo 
liquid- cryst.,  and  the  dil.  acid  stoarato  gives  liquid 
crystals  which,  on  further  heating,  decompose 
yiolding  isotropic  drops  of  molten  fatty  acid.  These 
reactions  and  transformations  are  roversible.  A 
definite  saturation  concn.  for  neutral  soap  has  been 
established.  E.  S.  H. 

Lyotrope  series  in  swelling  and  its  extension 
to  organic  and  non-ionising  substances.  XIV. 
Effect  of  cations.  XV.  Effect  of  organic  and 
inorganic  acids  on  the  swelling  of  starch.  J.  R. 
Katz,  J.  Seiberlich,  and  A.  Weidinger  (Biochem. 
Z.,  1938,  298,  320—322,  323—325;  cf.  A.,  1938, 
III,  842).— XIV.  The  effect  of  the  chlorides  of  the 
alkali  metals  in  lowering  the  swelling  temp.  (0)  of 
potato  starch  grains  is  that  of  alkaline-earth 
chlorides,  the  effectiveness  of  which  increases  with 
at.  wt.  0  is  increased  by  alkali  sulphates  and  still 
moro  by  those  of  Al,  Mg,  and  Be,  but  the  effect  of 
Na2S04  is  >  that  of  BeS04.  The  thiocyanates  of 
all  these  metals  greatly  decrease  0. 

XV.  0  is  reduced  considerably  by  low  concns.  of 
HN03  and  HBr,  less  by  HC1  and  HqPO^  and  is 
first  slightly  increased,  then  slightly  decreased,  by 
increasing  [HgSOJ.  AcOH  decreases  0  only  slightly, 
but  the  effect  increases  as  the  H  of  the  Me  is  replaced 
by  Cl.  The  effects  of  citric  and  tartaric  acid  are 
almost  the  same  as  that  of  AcOH  and  the  effect  of 
AcSH  is  intermediate  between  those  of  CH9C1*C0.,H 
and  CHCLyCOjjH.  \V.  McCf 

Mol.  wt.  of  cellulose  and  cellulose  derivatives. 
E.  0.  Rraemer  (Ind.  Eng.  Chem.,  1938,  30,  1200 — 
1203). — Comparison  of  the  intrinsic  viscosities  [73] 
and  mol.  wt.  of  celluloses  in  cuprammonium,  cellulose 


acetate  and  nitrate  in  COMe2,  and  ethylcellulose  in 
dioxan,  determined  with  the  slow-speed  Svedberg 
ultracentrifuge,  supports  Staudinger’s  conclusions  that 
an  approx,  linear  relation  exists  between  the  two. 
A  review  of  the  noted  effect  of  solvent  on  [tj]  and  on 
osmotic  pressure,  together  with  measurements  of  the 
mol.  wt.  and  [>j]  of  tho  intermediates  obtained  in  the 
cyclic  conversion  of  cellulose  into  its  acetate  and 
back,  tends  to  show  that  the  unit  in  dil.  solution  is 
the  single  mol.  F.  N.  W. 

Solubility  of  cellulose  and  its  esters.  IV. 
Solubility  of  cellulose  acetate  of  bigh  acetyl 
number.  S.  Papkov  and  K.  Korschunova  (J. 
Appl.  Chem.  Russ.,  1938,  11,  859- — 866). — The  crit. 
temp,  of  miscibility  of  cellulose  acetate  (I)  in  the 
binary  mixtures  EtOAc-EtOH,  CHCl3-EtOH,  -PrOH, 
and  -BuOH,  and  PhN02-Et0H  is  min.  for  mixtures 
containing  ~25%  of  alcohol.  In  the  ternary 
mixtures  COMe2-EtOH-C2H4Cl2  and  -dioxan  the 
field  of  solubility  of  (I)  diminishes  as  the  degree  of 
esterification  rises.  R.  T. 

Solution  of  cellulose  xanthate.— See  A.,  1938,  II, 
433. 

Viscosity  of  cellulose  in  phosphoric  acid  solu¬ 
tions.  A.  J.  Stamm  and  W.  E.  Cohen  (J.  Physical 
Chem.,  1938,  42,  921 — 933). — When  cellulose  is 
swollen  in  H20  and  H3P04  is  added  gradually,  a 
clear  solution  is  obtained,  the  viscosity  of  which  has 
been  studied  as  a  function  of  concn.,  time,  and  applied 
pressure.  At  low  rates  of  shear,  mol.  interference 
occurs  with  concns.  >2  X  10-5  g.  per  c.c.  With 
high  rates  of  shear  higher  concns.  can  be  used  in  the 
mol.  wt.  determinations.  Tho  mol.  wt.  of  cellulose 
nulp,  unbeaten  or  highly  beaten,  as  determined  by 
this  method  is  100,000,  and  that  of  cotton  linters 
a-celluloso  (I)  is  113,000.  The  hydrolysis  consts.  of 
cellulose  in  H3P04  calc,  from  viscosity  data  become 
const,  after  4  hr.  and  are  7*05  X  10~G  and  5*68  X  lO-6, 
for  the  pulp  and  for  (I),  respectively.  J.  W.  S. 

Dielectric  properties  of  cellulose  acetate. — See 
B.,  1938,  1318. 

Cellulose,  hemicelluloses,  and  lignin. — See  B., 
1938,  1276. 

Theory  of  the  isoelectric  point  of  proteins.  A. 
Passinski  (Acta  Phvsicochim.  U.R.S.S.,  1938,  8, 
357 — 370,  and  J.  Phys.  Chem.  Russ.,  1938,  11, 
461 — 460). — General  formulae  are  derived  for  the 
calculation  of  tho  isoelectric  points  of  polypeptides 
and  proteins  from  their  ionisation  consts.  Calc, 
vals.  for  serum-albumin,  throe  grades  of  gelatin, 
and  edestin  are  in  fair  agreement  with  recorded 
experimental  vals.  The  formulae  are  applied  to  two 
complex  polypeptides.  W.  R.  A. 

Variations  in  electric  charge  of  proteins  sub¬ 
mitted  to  the  action  of  proteolytic  enzymes* 
II.  Pepsin.  I,  II.  J.  Loiseleur  (Ann.  Ferm., 
1938,  4,  129—140;  cf.  A.,  1938,  I,  398).  I.  A.  P. 

Solvation  in  disperse  systems.  I.  Solvation 
of  rubber  in  dispersion  media  of  different 
polarities.  IL  Thermo-mechanical  properties 
of  rubber  sols.  V.  Mabgaritov.  in.  Light¬ 
scattering  by  rubber  sols  in  media  of  different 
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polarities.  V.  Maroaritov  and  B.  Kovarskaja 
(Acta  Physicochim.  U.R.S.S.,  1937,  7,  707— 726; 
1938,  8,  271— 278,  279— 289).— I.  Two  types  of 
solvents  for  rubber  are  distinguished,  (i)  hydrocarbons 
with  a 1  strong  aptitude  for  surface  solvation,  the 
primary  adsorbed  layer  protecting  the  micelle  from 
osmotic  swelling,  and  (ii)  solvents  characterised  by 
small  mol.  dimensions,  which  penetrate  into  tho 
micelles  and  cause  osmotic  swelling, 

II.  Rubber  sols  have  been  investigated  (a)  to  study 
the  effect  of  the  mol.  nature  of  the  solvent  on  their 
mechanical  properties,  and  (6)  to  determine  tho 
variation  of  the  yield  val.  on  cooling  in  different 
solvents  under  such  conditions  that  tho  solvent  does 
not  freeze.  The  results  indicate  that  the  high 
mechanical  strength  of  rubber  sols  in  solvents  (ii) 
is  due  to  vol.  solvation,  developed  by  tho  swelling 
of  micelles  which  become  tho  centres  of  a  gel  which 
sets  at  a  temp.  >  tho  f.p.  of  the  pure  solvent ;  rubber 
sols  in  solvents  (i),  with  advanced  surface  solvation, 
form  no  gels  on  cooling. 

III.  The  variation  of  the  intensity  of  scattered 

light  with  the  concn.  of  rubber  sols  and  sols  of  Na 
divinyl  polymeride  has  been  studied  in  various 
solvents.  The  abs.  turbidity  Xx  of  the  rubber  sols 
decreases  as  the  solvent  passes  up  the  series  of  hydro¬ 
carbons.  The  variation  of  1  jXx  with  dilution  is 
linear.  W.  R.  A. 

Viscosity  and  dielectric  dispersion  of  meth¬ 
acrylate  resins  in  benzene  solutions.  G.  W. 
Gross,  H.  C.  Ott,  and  0.  M.  Arnold  (Trans.  Electro- 
chcm.  Soc.,  1938,  74,  Preprint  31,  469 — 486). — The  p, 
r\}  and  change  in  e  over  a  frequency  range  of  1 — 10,000 
ke.  have  been  measured  for  C6H6  solutions  of  Me,  Et, 
Pra,  Bua,  and  Bu^  methacrylate  polymerides. 

K.  W.  P. 

Colloidal  structure  of  rubber  in  solution. — 
See  B.,  1938,  1336. 

Complex  coacervation.  J.  Schoofs  (Rev.  Univ. 
Mines,  1937,  13,  219 — 227).- — The  phenomenon  of 
coacervation  is  reviewed.  A  theory  is  propounded 
and  used  to  explain  the  properties,  e.g tq,  of  coacer- 
vates.  Experiments  showed  that  the  tj  of  a  mixture 
of  two  oppositely  charged  sols  is  <  that  calc,  by 
assuming  additivity.  R.  B.  C. 

Electrolyte  coagulation  of  weakly  solvated 
sols  and  electrolyte  activity.  XI.  Influence  of 
ion  spreading.  W.  Ostwald  (Kolloid-Z.,  1938, 
85,  34 — 48). — B}'  ion  spreading  is  understood  the 
quant,  difference  in  the  coagulating  powers  (for 
weakly  solvated  sols)  of  different  ions  of  the  same 
valency.  On  the  basis  of  published  data  for  9  sols  and 
3  suspensions  it  is  shown  that  the  ion  spreading  can  be 
described  by  the  relation  ~  1  —  b(r±a)9  where  fk 
is  the  individual  activity  coeff.  of  the  dominating  ion 
at  the  coagulation  molarity  mk,  r  the  ionic  radius  or  a 
proportional  val.,  and  a  and  6  are  eonsts.,  which  are 
related  by  a  +  c  =  db,  The  eonsts.  d  and  c  are  of 
general  validity  for  negative  sols  and  are  independent 
of  valency  of  the  ions  and  of  the  degree  of  ion  spread¬ 
ing.  A  general  ion-spreading  equation  of  the  form 
fk  =  1  —  (z  +  2)6x/3(r  +  zax)  is  derived,  where  z  is 
the  valency  of  the  dominating  ion,  and  ax  and  bx  are 
pp  (a.,  i.) 


the  eonsts.  for  univalent  ions;  This  equation  permits 
ionic  radii  to  be  calc,  from  coagulation  measurements. 

e.  s.  n. 

Displacement  of  the  absorption  limit  during 
flocculation  of  ,  manganese  dioxide  sols  with 
mercurous > sulphate  solution.  A.  Purus iiotham 
(Kolloid-Z.,  1938,  85,  33—33). — During  coagulation 
the  absorption  limit  at  about  7800  a.  is  unchanged, 
but  that  at  4700  a.  is  displaced  progressively  to  about 
4500  a.  E,  S.  H. 

Wave  nature  of  the  periodic  reaction  of  silver 
dichromate.  V.  K.  Nikiforov  and  S.  S.  Ciiara- 
monenko  (Acta  Physicochim.  U.R.S.S.,  1938,  8, 
95 — 102).— It  is  shown  experimentally  that  Liese- 
gang’s  rings  exhibit  the  properties  of  waves. 
Huyghens’  principle  holds  for  diffusion  through  a  hole. 
Measurements  of  “  velocity  ”  and  u  refraction  ”  of  the 
rings  on  passing  into  another  medium  (e.g.,  gels  of 
different  concn.)  agree’^lth  Snell’s  law.  The  relation 
1??2  =  1  /2nx  is  confirmed  by  experiments  with  the 
rings  diffusing  in  opposite  directions.  The  phenomena 
are  attributed  to  de  Broglie  waves.  J.  A.  K. 

Rhythmic  precipitation  of  lead  iodate  in 
gelatin.  Interfacial  interpretation  of  chemical 
periodicities  of  structure.  (Mlle.)  S.  Veil  (Bull. 
Soc.  chim.,  1938,  [v],  5,  1393 — 1394). — Licsegang 
rings  of  amorphous  Pb(I03)2  arc  formed  on  pptn.  in 
gelatin,  the  cryst.  form  not  being  rhythmically  pptd. 
The  effect  of  interfacial  tensions  on  rhythmic  pptn. 
phenomena  is  discussed.  A.  J.  E.  W. 

Surface  phenomena  with  charged  spherical 
particles  moving  in  a  solvent.  Cataphoresis. 
Sedimentation  potential.  J.  J.  Hermans  (Phil. 
Mag.,  1938,  [vii],  26,  650 — 674). — The  deformation  of 
the  double  layer  around  a  spherical  particle  moving  in 
an  electrolyte  solution  under  the  influence,  or  in  the 
absence,  of  an  external  electric  field,  is  calc,  for  the 
case  where  the  thickness  of  the  double  layer  is  the 
radius  of  the  particle.  The  formula  obtained  for 
cataphoretic  velocity  (t?)  shows  that  (1)  max.  may 
occur  in  v  with  increasing  ^-potential;  (2)  the  charge 
calc,  from  v  will  not  generally  tally  with  that  deter¬ 
mined  directly ;  (3)  v  will  be  approx,  the  same  as  the 
electro-osmotic  velocity  only  in  special  cases.  A 
formula  for  sedimentation  potential  is  derived,  from 
which  it  is  calc,  that  vals.  of  about  10  mv.  may  occur 
when  large  particles  fall  in  distilled  HO  under  gravity. 

F.  L.  U. 

Charged  colloid  particles  in  an  ultrasonic 
field.  H.  Particles  surrounded  by  a  thin 
double  layer.  J.  J.  Hermans  (Phil.  Mag.,  1938, 
[vii],  26,  674—683;  cf.  A.,  1938,  I,  247).— Approx, 
calculations  of  the  p.d.  between  a  node  and  antinode, 
due  to  deformation  of  the  double  layers  of  particles 
suspended  in  a  liquid  through  which  a  plane  sonic 
wave  is  moving,  are  made  for  a  favourable  case.  The 
formula*  derived  indicate  that  the  p.d.  may  reach 
several  v.  F.  L.  U. 

Equilibrium  in  electrodeless  discharge.  V. 
Equilibrium  in  the  dissociation  of  oxygen  and  in 
the  formation  of  ozone  in  silent  electric  dis¬ 
charge.  R.  Krishnan  and  S.  K.  K.  Jatkar  (J. 
Indian  Inst.  Sci.,  1938, 21,  A,  223 — 236). — The  changes 
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of  pressure,  p,  during  the  action  of  the  silent  dis¬ 
charge  on  02  have  been  followed.  For  high  initial  p 
there  is  a  gradual  fall  to  an  equilibrium  val.,  but  for  low 
initial  p  there  is  at  first  a  rise  and  then  a  fall.  The 
results  are  interpreted  in  terms  of  the  two  equilibria 
02*  ^±1  20  and  02*  +  0  03,  and  from  the 

measurements  equilibrium  consts.  are  calc,  for  these. 

F.  J.  G. 

Ethane  equilibrium.  R.  N.  Pease  and  A.  M. 
Byers,  jun.  (J.  Anier.  Chem.  Soc.,  1938,  60,  2489 — 
2491). — The  equilibrium  C2H4  +  H2  C2H6  has 
been  re -investigated  to  determine  whether  the 
occurrence  of  side  reactions  and  the  production  of 
propylene  could  have  invalidated  previous  analytical 
work  (cf.  A.,  1937,  I,  466).  The  evidence  is  that  the 
error  is  <10%.  E.  S.  H. 

Kinetic  method  of  determining  the  equilibrium 
constants  in  the  synthesis  of  methyl  alcohol. 
G.  Natta  and  G.  Pastonesi  (Cliim.  e  rind.,  1938,  20, 
587 — 591). — A  general  method  of  determining  the 
equilibrium  const,  of  a  reversible  process  from  calc, 
vals.  of  the  velocity  coeff.  for  the  forward  and  reverse 
reactions  is  described.  The  method  is  illustrated  from 
data  for  the  process  CO  +  2H2  MeOH.  For 
calculating  the  two  velocity  cocffs.  kinetic  data  for  the 
forward  process  only  need  be  used.  The  results 
suggest  that  the  synthesis  is  biniol.  0.  J.  W. 

Exchange  of  deuterium  between  methyl 
alcohol  and  water.  Vibrations  of  the  hydroxyl 
group  in  methyl  alcohol  and  methyl  deuter- 
alcohol.  Entropy  of  methyl  alcohol,  J.  0. 

Halford  and  B.  Pecherer  (J.  Chem.  Physics,  1938, 
6,  571 — 575). — The  exchange  equilibrium  between 
MeOH  and  D20  has  been  measured  at  80°.  The 
equilibrium  consts.,  calc,  from  masses,  moments  of 
inertia,  and  fundamental  w  by  statistical  methods 
and  obtained  experimentally,  are  discussed  in  relation 
to  the  OH  vibrations  and  the  torsional  degree  of 
freedom .  The  entropy  of  MeOH  from  thermodynamic 
data  differs  from  the  val.  deduced  from  the  spectral 
data  by  an  amount  which  is  contributed  by  the 
torsional  motion.  W.  R.  A. 

Displacement  of  equilibrium  by  substances 
which  simultaneously  act  as  catalytic  acceler¬ 
ators.  IV.  N.  Schlesinger  and  M.  Kireev  (Acta 
Physicochim.  U.R.S.S.,  1937,  6,  769— 780).— An 
extension  of  previous  work  (cf.  A.,  1936,  1462)  to  the 
reaction  EtOH  +  Pr*C02H  ^  Pr«C02Et  +  H20. 

W.  R.  A. 

Relation  between  equilibrium,  constants  in 
water  and  in  other  solvents.  I/M.  Kolthoff, 
J.  J.  Ling  axe,  and  W.  D.  Larson  (J.  Anier.  Chem. 
Soc.,  1938,  60,  2512 — 2515). — The  product  and 
quotient  of  the  distribution  coeffs.  of  ions  between 
two  solvents  can  be  determined,  and  permit  the 
equilibrium  consts.  in  one  solvent  to  be  calc,  from  the 
known  vals.  in  H20.  The  ionisation  consts.  of  6  acids 
in  MeOH  and  EtOH  have  been  calc,  from  distribution 
data  and  the  vals.  of  the  consts.  in  H20.  The  calc, 
vals.  agree  fairly  with  experimental  determinations. 

E.  S.  H. 

Pyknometric  studies  on  chemical  equi¬ 
librium.  C.  Drucker  (Trans.  Faraday  Soc.,  1938, 
34, 1214 — 1218). — Expressions  are  derived  to  show  the 


relation  between  changes  in  the  sp.  vol.  of  a  solution  of 
two  substances  in  equilibrium  'with  concn.  and  the 
equilibrium  const.  The  formulas  are  applied  to 
measurements  of  the  d  of  HgCl2,  Hg(CN)2,  C0Me2,  and 
acetoxime  in  H20,  and  of  CC13*C02H,  CBr3*C02H ,  and 
phenanthrene  picrate  and  its  components  in  xylene. 
Where  comparison  is  possible  the  calc.  vals.  of  K 
agree  with  those  determined  by  other  methods. 

F.  L.  U. 

Complex  formation  between  carboxylic  acids 
and  bivalent  metal  cations,  R.  K..  Can  nan  and 
A.  Kibrick  (J.  Amer.  Chem.  Soc.,  1938,  60,  2314 — 
2320). — H-electrode  titration  curves  of  several  mono- 
and  di-carboxjdic  acids  in  KC1-MC12  mixtures  (where 
M  =  Mg,  Ca,  Sr,  Ba,  or  Zn)  of  const,  ionic  strength 
have  been  determined.  The  results  obtained  can  bo 
explained  in  terms  of  mass  action  consts.  for  the 
formation  of  binary  compounds  between  the  cations 
and  the  carboxylate  anions.  E.  S.  H. 

Interaction  between  solutes  and  polar  solvents. 
I.  Electrolytes.  II.  Polar  molecules.  W.  J. 

Dunning  and  W.  J.  Shdtt  (Trans.  Faraday  Soc.,  1938, 
34,  1192—1199,  1199—1202  ;  cf.  A.,  1938, 1,  245).— I. 
The  solubilities  of  PbCl2  and  of  AgCl  in  H20,  aq. 
glycine,  and  aq.  CO(NH2)2,  determined  at  25°,  are  in 
qual.  agreement  with  Born’s  equation  relating 
solubility  with  the  dielectric  const,  of  the  solvent. 
The  vals.  calc,  for  the  mean  ionic  radii  are  <  those 
derived  by  other  methods.  The  ion-solvent  inter¬ 
action  is  predominantly  electrostatic  in  character. 

II.  The  solubility  of  glycine  in  aq.  CO(NH2)2 
decreases  with  increasing  [CO(NH2)2]  when  expressed 
as  mols.  per  1.,  but  when  referred  to  1000  g.  of  H2Q  is 
almost  const,  in  the  concm  range  0— 5m-CO(NH2)2. 
It  is  considered  that  the  shorter  range  of  the  electro¬ 
static  forces  around  zwitterions  accounts  for  the 
difference  between  the  solubility  relations  of  the  latter 
and  those  of  simple  ions.  F.  L.  U.  > 

Symmetries  of  the  fields  about  ions  in  solu¬ 
tion.  Equilibrium  between  forms  of  different 
symmetry.  S.  Freed  and  H.  F.  Jacobson  (J. 
Chem.  Physics,  1938,  6,  654 — 055;  cf.  following 
abstract). — The  absorption  spectra  of  Eu(N03)3 
and  of  EuC13  in  aq.  solutions  have  been  examined 
in  the  blue  region.  The  nitrate  exhibits  3,  and 
the  chloride  4,  lines  of  different  spacing,  sharpness, 
and  relative  intensity.  Dilution  from  1-5m  to  about 
0'01m  produces  no  change  in  the  patterns,  but 
although  at  0*0007m  the  pattern  of  the  chloride 
remains  unchanged,  that  of  the  nitrate  changes  from 
3  lines  to  4,  indistinguishable  from  those  of  the 
chloride.  At  concns.  0*01 — 0*0007m  the  nitrate  shows 
both  spectra,  the  chloride  pattern  gaining  intensity  at 
the  expense  of  the  nitrate  pattern  with  increased 
dilution.  These  data  indicate  that  in  aq.  solution  the 
nitrate  distributes  itself  between  two  discrete  con¬ 
figurations  in  equilibrium  corresponding  with  different 
svmmetries  of  the  fields  about  the  Eu*"  ion. 

W.  R.  A. 

Symmetries  of  the  fields  about  ions  in  solu¬ 
tion  and  electrolytic  dissociation.  S.  Freed  (J. 
Chem.  Physics,  1938,  6,  655 — 656;  cf.  preceding 
abstract). — The  absorption  spectrum  of  a  crystal 
of  hydrated  Eu(N03)3  contains  3  lines  in  the  blue 
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group  with  roughly  the  same  intervals  as  are  observed 
for  the  solution  of  the  nitrate.  Thus  the  fields 
around  the  Eu*‘*  ions  in  the  crystals  and  in  solution 
are  almost  identical,  and  hence  the  salts  of  Eu  have 
permanently  oriented  bonds.  These  salts  are,  how¬ 
ever,  strong  electrolytes.  The  rather  permanent, 
discrete  geometrical  configurations  which  the  spectra 
indicate  for  the  fields  about  the  Eu’*'  ions  are  those 
considered  characteristic  of  non-electrolytes.  This 
behaviour  is  not  due  to  some  singular  electronic 
distribution  of  Eu.  The  spectra  further  give  no 
indication  that  the  discrete  structures  will  disappear 
at  greater  dilution.  W.  R.  A. 

Dissociation  constants  of  2  :  4-diketo-5  :  5-di¬ 
alky  1-oxazolidines  and  -thiazolidines. — See  A., 
1938,11,462. 

Calculation  of  the  ionisation  constants  of  in¬ 
organic  oxygen  acids  from  their  structures.  A. 
Kqssiakoff  and  D.  Harker  (J.  Amer.  Chem.  Soc., 
1938,  60,  2047—2055). — Theoretical.  The  method 
of  evaluation  depends  on  the  resolution  of  the  free 
energy  of  ionisation  into  one  part  which  is  essentially 
const.,  for  all  non-resonating  oxygen  acids  in  a  given 
solvent,  -and  another  part  which  depends  on  the 
structure  of  the  acid.  The  const,  part  constitutes  a 
parameter  in  the  equation ;  the  variable  part  can  be 
explicitly  calc,  from  structural  data.  After  determin¬ 
ation  of  the  parameter  from  the  experimental  ionis¬ 
ation  const,  of  a  single  acid  of  known  structure,  the 
ionisation  consts.  of  a  large  no.  of  acids  have  been 
evaluated  with  an  average  accuracy  of  ±0*8  in  log  K. 
The  structures  of  several  acids  have  been  determined 
from  their  knowTn  strengths.  The  effect  of  resonance 
on  the  strength  of  acids  is  discussed.  E.  S.  H. 

Ionisation  constants  of  acid-base  indicators  in 
methyl  alcohol.  I.  M.  Kolthoff  and  L.  S.  Guss 
(J.  Amer.  Chem.  Soc.,  1938,  60,  2516—2522;  cf. 
A.,  1938,  I,  197). — Thermodynamic  ionisation  consts. 
of  bromophenol-blue,  bromocrcsol-grcen  and  -purple, 
bromothymol-blue,  phenol-red,  thymol-blue,  Me- 
orange,  Me-red,  Me-yelknv,  neutral-red,  thymolbenzein, 
and  several  acids  have  been  determined  and  the  effects 
of  ionic  strength  studied.  The  behaviour  of  the  in¬ 
dicators  is  in  general  agreement  with  current  concepts. 
The  behaviour  of  Me-red  is  best  explained  on  the  basis 
of  the  existence  of  the  free  NH2-acid  form,  and  not 
of  the  hybrid  form,  although  this  interpretation  does 
not  entirely  account  for  the  salt  effect.  At  very 
small  ionic  strengths  the  salt  effect  can  be  accounted 
for  quantitatively  by  the  limiting  Debye-Huckel 
expression.  E.  S.  H. 

Physical  chemistry  of  cystinyl  peptides.  J.  P. 
Greknstein,  IV;  W.  Klemperer,  and  J.  Wyman, 
jun.  (J.  Biol.  Chem.,  1938, 125,  515— 526).— The  four 
acidity  consts.,  in  aq.  solution  at  38°,  of  cystinyl- 
diglycine  are  3*21,  3*21,  6*36,  and  6*95,  and  of 
cystinyldidiglycine  are  3*29,  3*29,  6*01,  and  6*87. 
The  dielectric  increments  of  these  and  other  dipeptides 
of  the  structure  R*S*S*R,  where  R  is  a  peptide 
residue  containing  -NH3*  and  -C02~  groups,  agree 
well  with  vals.  calc,  on  the  assumption  that  there  is 
free  rotation  around  the  S-S  linkage.  This  free 
rotation  in  peptides  is  discussed  in  relation  to  anom¬ 


alous  dispersion  at  radio  frequencies  found  with 
proteins.  F.  A.  A. 

Electrometric  and  polarimetric  study  of 
[aqueous]  mixtures  of  hydrofluoric  acid  with 
hydrochloric  and  perchloric  acids.  (Mlle.)  F. 
Perrier  (J.  Phys.  Radium,  1938,  [vii],  9,  352 — 
354). — HF  in  presence  of  other  acids  attacks  glass 
more  rapidly  than  HF  alone.  To  test  whether  this 
was  due  to  increased  acidity,  (i)  the  [H*]  in  HF,  HC1, 
HC104,  and  mixtures  of  HF  with  HC1,  and  with 
HC104,  have  been  measured  electrometrically,  and  (ii) 
the  velocit  ies  of  mutarotation  of  glucose  in  the  presence 
of  the  same  acids  and  acid  mixtures  have  been 
determined.  The  acidities  of  the  mixtures  are  >  the 
sum  of  the  acidities  of  the  two  solutions.  W.  R.  A. 

Activity  of  nitrobenzene  in  binary  systems 
with  aliphatic  halogen  compounds.  K.  Hryna- 
kowski  and  M.  Szmyt  (Z.  physikal.  Chem.,  1938, 182, 
405 — 412;  cf.  A.,  1938,  1,  459). — Eutectic  data 
recorded  are  :  with  CH2C12,  9%  PhN02,  m.p.  —97*2°  ; 
with  CHCL ,  18*5%  PhN 02 ,  m.p.  —  7 1  *0 0 ;  with  CC14 , 
15*5%  PhN02,  m.p.  —34*5°.  No  definite  compounds 
are  formed.  The  theoretical  crystallisation  curves 
and  activity  coeffs.  (/)  for  PhN02  have  been  calc. 
In  all  cases  /  is  >1 ;  in  the  system  PhN02-CH2Cl2  it 
increases  considerably,  and  in  the  system  PhN02- 
CC14  it  increases  slightly,  with  decrease  of  [PhN02]. 
Indefinite  association  complexes  are  formed  with 
CC14.  J.  W.  S. 

Interpretation  of  diffusion  data  for  strong 
electrolytes.  P.  Van  Rysselberghe  (J,  Amer. 
Chem.  .  Soc.,  1938,  60,  2326 — 2331).- — Diffusion 

mobilities  of  KC1,  NaCl,  and  KN03  in  H20  have  been 
calc,  from  recorded  diffusion  coeffs.  and  thermo¬ 
dynamic  factors,  and  compared  with  theoretical  vals. 
obtained  by  means  of  the  Onsager-Fuoss  theory  of 
diffusion,  by  applying  the  simple  viscosity  correction 
to  the  mobility  at  infinite  dilution,  and  by  applying 
the  viscosity  correction  to  the  Onsager-Fuoss 
mobilities.  The  viscosity  correction  is  at  least  as 
important  as  the  Onsager-Fuoss  interionic  effects ; 
with  NaCl  the  correct  sign  for  the  variation  of  the 
mobility  cannot  be  obtained  w-ithout  the  viscosity 
correction.  The  min.  in  the  diffusion  and  activity 
coeff.  curves  are  discussed,  and  a  modified  form  of  the 
Stokes-Einstein  law  of  diffusion  is  proposed. 

E.  S.  H. 

Thermodynamics  of  hydrochloric  afcid  in 
dioxan-water  mixtures  from  electromotive 
force  measurements.  V.  Properties  of  45% 
dioxan  mixtures.  H.  S.  Harked  and  J.  G.  Donel- 
son.  VI.  Extrapolations  in  70%  dioxan  mix¬ 
tures  and  standard  potentials.  H.  S.  Harned 
and  C.  Calmon.  VII.  Properties  of  70%  dioxan 
mixtures.  H.  S.  Harned,  J.  G.  Donelson,  and 
C.  Calmon  (J.  Amer.  Chem.  Soc.,  1938,  60,  2128 — 
2130,2130—2133,2133—2135;  cf.  A.,  1938,1,  196).— 
V.  E.m.f.  of  the  cells  H2jHCl  (m),  45%  dioxan- 
H20[AgCl-Ag  have  been  measured  at  5°  intervals 
from  0°  to  50°  and  with  0*1 — 3m-HC1.  From  these 
and  published  data  the  activity  coeff.,  relative 
partial  mol.  heat  content,  and  heat  capacity  of  HC1 
have  been  calc,  for  the  above  ranges  of  temp,  and 
concn. 
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VI.  The  standard  potential  of  the  cell  H2|HC1  (M), 
70%  dioxan-H20|  AgCl-Ag,  calc,  from  e.m.f.  measure¬ 
ments  at  0 — 50°  and  with  0*0008 — 0-G03M-HC1  with 
the  further  aid  of  published  data,  . is  given  by  0*06395 
-  17*67  x  10^(0  -  25)  -  3*70  x  10“?(e'  —  25)2. 

VII.  E.m.f.  measurements  of  the  cell  H2|HC1  (m), 
70%  dioxan-H20|AgCl-Ag  at  0 — 50°  have  been 
extended  to  the  concn.  range  0*1— 1*5m-HCL  The 
activity  coeff.,  relative  partial  mol.  heat  content,  and 
heat  capacity  of  HC1  for  these  ranges  have  been 
calc.  Sources  of  error  in  the  results  are  discussed. 

E.  S.  H. 

Shapes  of  molecules  and  cohesion  forces.  II. 
Anomalous  behaviour  of  long  thread-like  mole¬ 
cules  in  solution.  G.  Berger  (Rec.  trav.  chim., 
1938,  57,  1029—1049). — The  ebullioscopic  behaviour 
of  a  no.  of  ^-paraffins  ranging  from  C10  to  C32  and  also 
of  ?i-Aa-Cir>H32,  CO(C13H27)2  and  CO(C15H31)2, 
C10H8  and  C)0Hig,  in  C6H6,  C6H14,  and  cycfohexano 
has  been  studied.  Raoult’s  law  holds  as  a  limiting 
law  at  infinite  dilution,  but  at  finite  concn.  departures 
are  found,  the  lower  hydrocarbons  showing  an 
apparent  association  which  decreases  with  increasing 
mol.  wt.  until  the  higher  members  are  apparently 
dissociated.  Further,  a  particular  solute  behaves 
differently  in  the  three  solvents  and  may  be  apparently 
associated  in  C6H6  and  dissociated  in  ct/cZohexane. 
The  abnormalities  are  not  accounted  for  by  current 
theories,  but  can  be  interpreted  in  terms  of  London 
forces  between  “  contact  positions  ”  (H  atoms) 
when  account  is  taken  of  the  shapes  of  the  solvent  and 
solute  mols.  -F.  J.  G. 

Cryoscopy  in  solutions  of  salts.  E.  Corneo 
and  H.  Muller  (Compt.  rend.,  1938,  207,  578 — 
580). — The  mol.  f.p.  depression  consts.  (K)  for  a  no. 
of  salts  at  different  conens.  (c)  in  aq.  KN03  have  been 
determined.  The  Kjc  curves  approach  linearity  with 
moderate  concns.  of  KN03,  but  unless  the  eutectic 
proportion  of  KN03  is  used  the  extrapolated  vals.  of 
K  for  c  =  0  are  not  simply  related ;  the  use  of  the 
KN03-H20  eutectic  (A.,  1932,  691)  is  explained. 

A.  J.  E.  W. 

Complete  phase  diagrams  with  respect  to 
pressure,  temperature,  and  composition  of 
binary  systems  with  vapour  pressure  maxima 
in  the  liquid  mixtures.  II.  E.  Janecke  (Z. 
phvsikal.  Chem.,  1938,  182,  413 — 420;  cf.  A.,  1938, 

l,  450).— Theoretical.  J.  W.  S. 

Equilibrium  diagrams  of  helium-nitrogen 
mixtures.  A.  Fedoritenko  and  M.  Ruhemann 
(Tech.  Phys.  U.S.S.R.,  1937,  4,  36 — 43),— The  p-x 
diagrams  of  He-N2  mixtures  have  been  determined 
at  64°,  78°,  90°,  and  10S°  K.  between  5  and  150  atm. 
The  [He]  in  the  gaseous  phase  increases  as  the  temp, 
is  lowered  and  the  liquid  branch  of  the  diagram 
becomes  steeper.  T-x  diagrams  were  obtained  at  4 
and  20  atm.  and  from  these  t-x  or  Merkel  diagrams 
were  computed.  F.  J.  L. 

Equilibria  in  two-phase  gas-liquid  hydro¬ 
carbon  systems-  II.  Methane  and  pentane. 
E.  H.  Boomer,  C.  A.  Johnson,  and  A.  G.  A.  Piercey. 

m.  Methane  and  hexane.  E.  H.  Boomer  and 
C.  A.  Johnson  (Canad.  J.  Res.,  193S,  16,  B,  319 — 
327,  328—335;  cf.  A.,  1937,  I,  636).— II.  The  p  and 


composition  of  both  phases  in  the  n-C6H12-CH4 
solubility  equilibrium  have  been  determined  at  25°, 
55°v  and  85°  at  total  pressures  from  35  to  190  atm., 
the  crit.  pressures  of  complete  miscibility  being 
respectively  175,  171,  and  162  atm.  The  properties 
of  the  system  are  discussed.  Similar  measurements 
at  25°  and  at  pressures  from  35  to  135  atm.  have 
been  made  for  a  mixture  of  n -  and  iso-C6H12  and 
CH4,  the  solubility  of  CH4  in  the  mixture  being  > 
in  ?t-C5H12  alone.  The  effect  of  isomerisation  of  the 
solvent  on  the  equilibrium  const,  of  the  solute  is 
appreciable. 

III.  Similar  measurements  have  been  made  for  a 


mixture  of  n-C6H,4  and  CH4  at  25°,  55°,  and  85° 
at  total  pressures  from  35  to  230  atm.,  the  crit.  pres¬ 


sures  of  complete  miscibility  being  respectively  214, 
210*5,  and  201  atm.  At  the  lowest  pressure  used 
CH4  was  more  sol.  (in  mol.-%)  in  C0H14  than  in 
C6Hi2  but  less.  sol.  at  all  other  pressures.  The 


behaviour  of  the  C5H12-CH4  and  C6H14-CH4  mixtures 
is  essentially  similar.  The  solubility  of  CH4  in  a 
mixture  of  isomeric  C6H14  is  >  in  n-C6H14,  the  crit. 
pressure  for  complete  miscibility  at  25°  being  203*5 


atm. 


F.  H. 


Formation  of  surfaces  in  liquid-liquid  separ¬ 
ation.  V.  V.  Lepeschkin  (Kolloid-Z.,  1938,  85, 
52 — 56).— The  conditions  under  which  two  liquid 
phases  are  formed  in  the  system  Et0H-H20- 
(NH4)2S04  at  20°  have  been  determined.  The 
separation  process  is  considered  to  consist  in  the 
salting-out  of  EtOH.  Published  work  on  the  liquid- 
liquid  separation  of  hydrophilic  sols  is  discussed. 

E.  S.  H. 

Mercuric  halide  dioxanates.  J.  L.  Crenshaw, 
A.  C.  Cope,  N.  Finkelstein,  and  R.  Rogan  (J. 
Amer.  Chem.  Soc.,  1938,  60,  .2308 — 2311).— V.p.  of 
dioxan  and  of  saturated  solutions  of  dioxanates  in 
dioxan,  and  dissociation  pressures  of  the  dioxanates 
have  been  determined.  The  compositions  of  the 
dioxanates  correspond  with  the  combination  of  1  mol. 
of  halide  with  1  mol.  of  dioxan.  Transition  points 
in  the  solid  state  are  observed  at  87*7°  for 
HgBr2,C4H802,  and  at  173*1°  for  HgI2,C4H802.  Free 
energies  and  heats  of  formation  of  the  dioxanates 
have  been  calc.  E.  S.  H. 


Binary  systems  of  phenylethylbarbituric  acid 
with  camphor,  chloretone,  and  trional.  A.  Mos- 
sini  (Boll.  Chim.  farm.,  1938,  77,  573— 574).— Data 
for  the  temp,  at  which  crystals  first  separate  from 
the  melt  and  at  which  solidification  is  complete  are 
tabulated  for  the  above  systems,  -  No  compounds 
appear  to  be  formed.  F.  O.  H. 

Ternary  systems  -  sodium  iodate-sodium 
chlorate-water  and  potassium  iodate-potassium 
chlorate-water  at  25°  and  50°.  J.  E.  Ricci  (J. 
Amer.  Chem.  Soc.,  193S,  60,  2040— 2043).— Solubility 
data  are  recorded.  No  evidence  of  the  formation  of 
compounds  or  solid  solutions  was  obtained. 

E.  S.  H. 

Supersaturated  solutions  in  the  system 
MgSO.j-Na^SO^HjjO  at  25°.  E.  J.  Levina  (J. 
Appl.  ChernT.  Russ.,  1938,  11,  759— 769).— Stable 
and  metastable  equilibrium  data  are  recorded. 

R.  T. 
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Phase  study  of  the  system  sodium  palmitate- 
sodium  chloride-water  at  90°.  R.  D.  Vold  and 
R.  H.  Ferguson  (J.  Amer.  Chem.  Soc.,  1938,  60, 
206G — 2076). — An  isopiestic  v.p.  method  for  the 
study  of  soap  systems  at  high  temp,  and  concn., 
where  other  methods  are  inapplicable  owing  to  non- 
separation  of  phases,  is  described.  The  method 
has  been  applied  to  the  determination  of  the  equili¬ 
brium  diagram  of  the  above  system.  The  results 
show  (1)  that  tho  curd  phase  can  exist  in  true  re¬ 
versible  equilibrium  with  neat  soap,  and  that  the 
two  are  separate  phases ;  (2)  that  no  stoicheiometric 
hydrates  occur  in  the  system  at  90°,  the  [H20]  of 
the  curd  phase  varying  continuously.  The  formation 
and  appearance  of  curd  fibres  are  described. 

:  .  .  E.  S.  H. 

Phase  equilibria  studies  on  mixtures  of  the 
compounds  4Ca0,Al203,Fe203,  2Ca0,Fe203,  and 
K20,A1203.  W.  C.  Taylor  (J.  Res.  Nat*  Bur. 
Stand.,  1938,  21,  315 — 325). — Portions  of  the  system 
Ca0-Al203-Fe203-K20  have  been  studied  by  the 
quenching  method.  No  ternary  compounds  con¬ 
taining  ,K20  have  been  detected.  K20,A1203  and 
4Ca0,Al203,Fe203  (I)  form  a  binary  system  with  one 
eutectic.  ■  For  a  given  ratio  of  (I)  to  2Ca0,Fe203, 
the  solid  solution  of  these  two  compounds  forms 
a  pseudo-binary  system  with  K20,A1203.  Temp.- 
concn.  diagrams  for  sections  of  the  quaternary  system 
are  given.  J.  W.  S. 

Heats  of  formation  and  combustion.  R. 
Lauti6  (Bull.  Soc.  chim.,  1938,  [v],  5,  1306 — 1321). — 
The  linear  relationships  occurring  in  Carlsohn  groups 
between  the  abs.  b.p.  and  Tc,  [P],  the  at.  or  mol. 
vols.  at  Te  and  at  the  b.p.,  and  the  abs.  m.p.  are 
discussed.  In  a  homologous  series,  Te  is  a  linear 
function  of  [P]*.  In  some  groups  (e.g.,  org*  and 
ihorg.  halides,  oxides,  sulphides,  selenides,  tellurides, 
carbonates,  nitrates,  and  carbonates),  linear  relations 
occur _  between  the  heats  of  formation,  dilution,  and 
combustion  of  corresponding  members  of  pairs  of 
Carlsohn  series.  These  properties  are  not  additive. 
Accurate  linear  functions  giving  heats  of  combustion 
in  a  no.  of  homologous  series  in  terms  of  the  no.  of 
C  atoms  are  given.  The  effect  of  cyclisation  on 
[P]  and  the  heat  of  combustion  is  considered.  (Cf. 
A.,  1938,  I,  603.)  .  A.  J.  E.  W. 

Heat  of  formation  and  specific  heat  of 
chromium  nitride.  S.  Satoh  (Sci.  Papers  Inst. 
Phys.  Chem.  Res.  Tokyo,  1938,  34,  1001 — 1009). — 
The  mean  sp.  heats  of  Cr2N  and  CrN  were  measured 
by  the  ice  calorimeter  over  the  temp,  intervals 
0 — 99*5°,  0 — 325-7°,  and  0 — 511°,  and  the  equations 
for  the  true  sp.  heats  for  these  intervals  were  obtained. 
Using  these  vals.,  the  heats  of  formation  computed 
from  the  dissociation  pressures  at  high  temp,  are  : 
Cr2N  26,340,  ON  28,260  g.-cal.  N.  M.  B. 

Molecular  heat  of  combustion  of  gly oximes. 
M.  Milone  and  G.  Venturello  (Atti  R.  Accad.  Sci. 
Torino,  Cl.  Sci.  fis.,  1936,  71,  I,  395—401 ;  Chem. 
Zentr.,  1937,  i,  571.  Cf.  A.,  1935,  810). — Examin¬ 
ation  of  glyoxime  and  its  Me,  Me2,  Pli,  p-tolyl,  and 
Pl^  derivatives  shows  that  the  last-named  exists  in 
three  geometric  forms,  whilst  the  isomerides  of 
phenyl-  and  p-tolyl-glyoxime  are  structurally  distinct. 


The  difference  between  the  calc.  (12-6  and  11*7  v. 
for  C-N’OH  and  CH-NO  respectively)  and 
observed  (13*5  v.)  energy  vals.  is  ascribed  to  reson¬ 
ance,  especially  as  cyclic  configurations  of  ap-dioximes 
must  also  be  considered.  A.  H.  C. 

Heat  of  reaction  of  wool  with  acids.  J.  B. 
Spearman  and  E.  Stott  (Trans.  Faraday  Soc.,  1938, 
34,  1203 — 1209). — At  low  .pa  vals.  the  heat  of  re¬ 
action  ( — AU)  per  g.-equiv.  of  wool  is  greater  in 
CH2C1*C02H  than  in  HC1.  This  result  is  attributed 
to  the  liberation  of  -NH*  associated  with  the  greater 
swelling  produced  by  CH2C1-C02H,  a  view  supported 
by  the  observation  that  with  this  acid  —  A V  per  mol. 
of  combined  acid  decreases  with  fall  of  below  2*0, 
whilst  with  HC1  it  is  independent  of  pB  below  2-0. 
The  low  val.,  3*56  kg.-cal.,  indicates  that  the  basic 
side-chains  of  wool  are  in  combination  as  salt  linkages. 

F.  L.  U. 

Electrical  conductivity  of  solutions  at  different 
frequencies.  VHI.  Oscillograph  tests  on  con¬ 
ductivity  cells.  S.  F.  Agree,  E.  Bennett,  G.  H. 
Gray,  and  H.  Goldberg  (J.  Physical  Chem.,  1938, 
42,  871 — 896).— Both  the  steady -state  and  transient 
relations  between  the  a.c.  through  a  conductivity  cell 
and  the  p.d.  across  its  terminals  are  the  same  as  those 
for  an  appropriate  condenser  with  a  resistance  in 
series,  so  long  as  the  e.m.f.  applied  is  >  the  polaris¬ 
ation  e.m.f.  of  the  solution.  The  sinusoidal  current 
leads  the  p.d.  owing  mainly  to  the  e.m.f.  of  ionic 
segregation.  When  the  applied  e.m.f.  is  >  the 
polarisation  e.m.f,  the  wave-forms  become  non- 
sinusoidal  but  with  a  still  higher  e.m.f.  the  sinusoidal 
form  is  regained.  If  tho  polarisation  e.m.f.  is  not 
exceeded  the  equiv.  series  capacity  of  a  given  cell  is 
almost  independent  of  frequency  and  of  e.m.f.  The 
applications  of  the  observations  to  solvent  corrections 
in  conductivity'  measurements  are  discussed. 

J.  W.  S. 

Amorphous  state.  X.  Conductivity  of  strong 
electrolytes  in  the  amorphous  state.  P.  Kobeko, 
E.  Kuvschinski,  and  N.  Sciiischkin  (Acta  Physico- 
chim.  U.R.S.S.,  1937,  6,  954).— A  correction  (efi 
A.,  1937,  1,  284).  W.  R.  A. 

Conductance  of  hydrochloric  acid  in  dioxan- 
water  mixtures  from  15°  to  45°.  B.  B.  Owen  and 
G.  W.  Waters  (J.  Amer.  Chem.  Soc.,  193S,  60, 
2371 — 2379). — Conductance  data  follow  the  Onsager 
limiting  slope  in  20  and  45%  dioxan  at  high  dilutions ; 
in  70  and  82%  dioxan  ionic  association  is  too  pro¬ 
nounced  for  convergence  with  tho  limiting  slope. 
In  a  given  solvent  mixture  the  temp. -dependence  of 
the  limiting  conductance  is  linear;  an  expression 
for  the  variation  with  viscosity  has  been  derived. 
The  influence  of  dielectric  const,  on  conductance  and 
ionic  association  is  discussed,  and  approx,  vals.  for 
the  heat  and  entropy  of  ionisation  are  reported. 

E,  S.  H. 

Conductivity  data  of  aqueous  mixtures  of 
hydrogen  peroxide  and  nitric  acid.  W..  H. 
Hatcher  and  D.  W.  MacLauchlan  (Canad.  J.  Res., 
1938,  16,  B,  253— 259).— Solutions  of  H202  and 
HN03  containing  >50%  HN03  are  explosively 
unstable,  but  conductivities  of  mixtures  containing 
<50%  HN03  were  measured  by  the  static  method 
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(A.,  1930,  523  ;  1932,  1206).  The  results  indicate  the 
formation  of  one  or  more  unstable  peroxides  or  per- 
acids  which  cannot  ionise.  T.  H.  G. 

Conductance  of  mixtures  of  lead  abietate  and 
tributylammonium  chloride  in  toluene.  Y. 
Deitz  and  R.  M.  Fuoss  (J.  Amer.  Chem.  Soc.,  193S, 
60,  2394 — 2401). — Conductances  of  Pb  abietate  (I) 
and  of  NHBu3  picratc  and  chloride  (II)  in  Ph Me  at 
35°  have  been  determined.  The  polar  moment  of 
(I)  in  PhMe  is  0.  The  reaction  between  (I)  and  (II) 
has  been  studied ;  an  intermediate  sol.  salt  Pb(ab)Cl 
is  probably  formed.  The  moment  of  the  corre¬ 
sponding  ion  pair  is  8*6  x  10-18  and  its  dissociation 
const,  approx.  1*5  X  1(H7,  Pure  (I)  is  prepared  by 
dissolving  abietic  acid  in  an  cquiv.  amount  of  aq. 
NaOH,  and  adding  to  hot,  dil.  aq.  PbCl2  in  equiv. 
amount ;  the  white  ppt.  is  rccrystallised  from  EtOAc. 
A  method  for  determining  Pb  in  compounds  sol.  in 
aromatic  hydrocarbons,  based  on  the  quant,  pptn. 
of  PbCl2  by  the  action  of  dry  HC1,  is  described. 

E.  S.  H. 

Electrical  phenomena  accompanying  the 
formation  of  organo-metallic  compounds  of 
calcium  and  aluminium.  P.  Brun  (Compt.  rend., 
1938,  207,  622—623;  cf.  A.,  1936,  1216).— Negligible 
currents  are  obtained  between  Ca  and  Pt  electrodes 
in  Et20  solutions  of  org.  bromides ;  with  iodides  a 
measurable  p.d.  and  current  are  observed.  Still 
smaller  effects  occur  with  Al,  attack  of  the  metal 
being  merely  superficial  except  in  presence  of  CH2I2. 
The  currents  obtained  with  Mg,  Ca,  and  Al  in  Et20 
solutions  of  Phi  are  ~1*6  x  10-6,  10~7,  and  <10~7 
amp.,  respectively,  the  sequence  corresponding  with 
that  of  the  ionisation  potentials,  .  A.  J.  E.  W. 

Relation  between  the  number  of  crystallisation 
nuclei  forming  and  electrolyte  concentration  in 
electrolysis.  A.  T.  Wahramian  and  S,  A.  Alemian 
(Acta  Physicochim.  U.R.S.S.,  1937,  7,  95 — 100). — 
In  the  electrolysis  of  aq.  AgNOa  with  a  Pt  cathode  and 
Ag.  anode,  microscopical  observation  shows  that 
the  no.  of  Ag  nuclei  forming  is  inversely  oc 
[AgNOs]  between  2n.  and  0-1n.  E.  S.  H. 

Activity  coefficient  of  perchloric  acid,  and  a 
correction  to  the  value  of  the  argentous-argentic 
oxidation  potential  in  perchloric  acid.  D.  De- 
Vault  (J.  Amer.  Chem.  Soc.,  1938, 60, 2561 — 2562). — 
Activity  coeffs.  have  been  re- calc,  from  published 
v.p.  data  (cf.  A.,  1933,  1014).  The  corr.  coeffs. 
lead  to  vals.  of  the  Ag*[Ag”  potential  in  4m-HC104 
of  L970  v.  at  0*2°  and  1-987  v.  at  25*0°.  E.  S.  H. 

Electrode  potentials  of  metals  and  alloys  in 
(A)  nitric  acid,  (B)  copper  nitrate  solution.  Y. 
Yamamoto  (Bull.  Inst.  Phys.  Chem.  Res.  Japan, 
1938,  17,  614—641,  6S0— 693).— (a)  The  single 
electrode  potential  of  Mg,  Al,  Cr,  Mn,  Fe,  Co,  Ni,  Cu, 
Zn,  Mo,  Ag,  Cd,  Sn,  Sb,  Ta,  W,  Pt,  Au,  Hg,  Pb,  Bi, 
G,  Si  and  high-C  steel,  13%  Cr-staihless  steel,  stainless 
steel,  brass,  monel  metal,  and  nichrome  in  HN03 
was  determined  by  the  valve  potentiometer.  A 
relation  between  electrode  potential  and  at.  no,  for 
the  metals  and  non-metals  was  found,  but  the 
potential  val.  did  not  always  correspond  with  the  rate 
of  attack.  Potential  series  after  20  min.  immersion 


for  S  concns.  in  the  range  0 — 60%  HN03  are 
given. 

(b)  Corresponding  data  for  the  same  substances 
in  2 — 20%  Cu(N03)2  solution  are  given.  N.  M.  B. 

Photo-voltaic  effects  in  Grignard  solutions. 
A.  J.  Harrison,  D.  Nightingale,  and  R.  T.  Dufford 
(J.  Amer.  Chem.  Soc.,  193S,  60,  2450—2452). — 
There  is  no  e.m.f.  between  two  Mg-Hg  or  Mg  electrodes 
(cleaned  by  an  org.  halide)  in  solutions  of  MgPhBr 
or  MgEtBr  in  Et20,  and  no  effect  when  one  electrode 
is  illuminated.  There  is,  however,  a  light  effect  when 
the  Mg  is  not  thus  cleaned  or  when  it  is  exposed  to  air. 
A  film,  possibly  Mg(OH)0,  is  responsible  for  the  effect. 

R.  S.  C. 

Elimination  of  liquid  junction  potentials.  I. 
Solubility  product  of  silver  chloride  from  5°  to 
45°.  B,  B.  Owen.  II.  Standard  electrode 
potential  of  silver  from  5°  to  45°,  and  related 
thermodynamic  quantities.  B.  B.  Owen  and 
S.  R.  Brinkley,  jun.  (J.  Amer.  Chem.  Soc.,  1938,  60, 
2229 — 2233,  2233 — 2239). — I.  A  method  for  eliminat¬ 
ing  heterionic  liquid  junction  potentials  by  extra¬ 
polation  is  proposed.  The  solubility  (in  g.-mol.  per 
1.)  of  electrolytic  AgCl  in  Ho0,  derived  by  this  method, 
is  0-505  X  Iff-5  at  5°,  1-334  ~x  lCH*  at  25°,  and  2-997  X 
10~5  at  45°. 

II .  The  above  method  has  been  applied  to  the 
determination  of  the  standard  potential  of  the  Ag 
electrode  at  5°  intervals  from  5°  to  45°.  Yals  of 
AiSTO,  A//°,  and  A C°p  have  been  calc,  for  the  electrodo 
reaction  at  15°,  25°,  and  35°.  The  solubility  products 
and  solubilities  of  AgCl,  AgBr,  and  Agl  have  been 
derived  by  combination  of  the  normal  potentials  of 
the  Ag  and  Ag~Ag  halide  electrodes.  Vais  of  A&'°, 
A H°,  and  A C°9  for  the  reaction  AgY— Ag’ + 
X'  at  15°,  25°,  and  35°  are  recorded.  A  table  of 
relative  ionic  entropies  and  heat  capacities  for  Ag*, 
Cl',  Br'r  and  I'  is  given.  E.  S.  H. 

Platinum  electrode.  V.  Measurement  of  the 
capacity  of  a  smooth  platinum  electrode  when 
charged  with  currents  of  low  density,  B. 
Erschler  (Acta  Physicochim.  U.R.S.S.,  1937,  7, 
327 — 338;  cf.  A.,  193S,  I,  200).— A  smooth  Pt 
electrode  has  been  constructed  and  has  a  depolaris¬ 
ation  current  of  10-10  amp.  per  sq.  cm.  Charging 
curves  were  measured  for  smooth  Pt  in  the  following 
solutions  :  N-KBr  +  0*03n-HC1  ;  n-HCI  ;  N-Na2S04 
+  0  03N-HC1 ;  n-KOH.  These  ^ are  similar  to  the 
curves  for  the  platinised  Pt  electrode  and  show  the 
dependence  of  H2  adsorption  on  the  nature  of  the 
electrolyte ;  the  H-binding  depends  on  the  anion  and 
increases  in  the  order  Br',  Cl',  S04",  OH'.  Slow 
processes  occur  on  the  electrode  during  charging  with¬ 
in  the  double  layer  region  and  the  possible  signific¬ 
ance  of  such  processes  is  discussed.  The  no.  of  H 
atoms  per  sq.  cm.  of  surface  at  the  reversible  H2 
potential  approx.  —  the  no.  of  Pt  atoms  on  the  same 
surface.  W.  R.  A. 

Electrolytic  polarisation  with  alternating 
current.  S.  M.  Christian  (Physical  Rev.,  1937, 
[ii],  51,  685).— The  effects  of  frequency,  distance 
between  electrodes,  c.d.,  temp.,  nature  of  solution  and 
electrodes,  and  superimposed  a.c.  and  d.c.  have  been 
investigated.  Diffusion  of  ions  from  the  electrodes 
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furnishes  the  best  explanation  of  the  observations, 
and  is  preferable  to  the  concept  of  a  gaseous  film 
surrounding  the  electrodes.  L.  S.  T. 

Electrolytic  reduction  of  organic  compounds 
at  the  dropping  mercury  electrode,  A.  Winkel 
and  G.  Pkoske  (Ber.,  1938,  71,  [£],  1785—1793;  cf. 
A.,  193G,  708,  1233). — -Displacements  of  the  depolaris¬ 
ation  potential  (F)  caused  by  varying  temp.,  concn. 
of  the  substrate,  or  nature  or  concn.  of  the  added 
electrolyte  arc  almost  within  the  limits  of  experi¬ 
mental  error.  Salts  with  multivalent  cations,  how¬ 
ever,  diminish  V,  whilst  p-C6H4Mc*S03H  in  acid 
solution  increases  it.  A  dominating  effect  is  exerted 
by  the  pI£.  The  reduction  of  all  COI  compounds 
examined  occurs  in  two  steps  in  the  ps  range  3*5 — 4*5. 
The  F“pH  graphs  fall  into  an  “  acid  ”  and  an 
14  alkaline  ”  branch,  superposed  over  a  considerable 
range,  which  is  uninfluenced  by  the  nature  and  concn. 
of  the  added  electrolyte,  and  is  the  same  for  mono* 
and  di-carbonyl  compounds  and  for  N02-derivativcs. 
Possible  causes  of  the  characteristic  form  of  these 
curves  are  discussed.  It  does  not  depend  on  a  change 
in  the  mode  of  union  of  the  0  atom,  nor  on  differences 
in  the  final  product.  It  is  suggested  that  the  effective 
reducing  agent  is  metal  in  alkaline  solution  and  H  in 
acid.  H.  W. 

Observation  of.  the  diffusion  film  in  electro¬ 
lytic  deposition.  H.  J.  Antweiler  (Z.  Elektro- 
chem.,  1938,  44,  719 — 724).— Two  forms  of  apparatus 
arc  described  which  permit  photography  of  the 
diffusion  layer  in  the  vicinity  of  a  dropping  Hg 
cathode  in  solutions  of  concn.  <0*1n  and  <0*002sr, 
respectively.  It  has  been  shown  that  with  high  c.d. 
the  liquid  around  the  cathode  may  circulate  with  a 
velocity  of  5  cm.  per  sec.  J.  W.  S. 

Passivity  of  metals  and  surface  compounds. 

L.  Lepih  (Acta  Physicochim.  U.R.S.S.,  1938,  8,  659 — 
60S).- — The  theory  of  passivity  of  metals  developed  by 
Faraday  is  extended.  The  passivity  of  metals  and 
the  indifference  of  noble  metals  are  due  to  the  form¬ 
ation  of  surface  oxides  of  high  valency  which  protect 
the  metal  from  oxidising  agents.  The  smaller  is  the  at. 
radius  of  the  metal,  the  less  able  is  it  to  take  part  in 
ordinary  vol.  reactions  and  the  more  readily  can  it 
participate  in  surface  chemical  actions.  W.  R.  A. 

Phenothiazine.  IV.  Potentiometric  charac¬ 
terisation  of  thionol.  F.  De  Eds  and  C.  W.  Eddy 
(J.  Amer.  Chem.  Soc.,  1938,  60,  2079 — 2084;  cf.  A., 
1938,  II,  340). — The  potentiometric  characteristics  of 
thionol  have  been  determined.  The  existence  of  a 
semiquinone  is  supported  by  colorimetric  evidence. 
The  positions  on  the  oxidation-reduction  scale  of 
methylene-blue,  Lauth’s  violet,  and  thionol  are  dis¬ 
cussed.  E.  S.  H. 

Electrometric  titration  of  tannic  acids.  I. 
Electrometric  titration  of  ellagic,  ellagitannic, 
and  chebulinic  acids.  II.  Electrometric  titr¬ 
ation  of  gallic  and  gallotannic  acids.  S.  R. 
Sunthankar  and  S.  K.  K.  Jatkar  (J.  Indian  Inst. 
Sci.,  1938,  21,  A,  189—207,  209— 221).— I.  Results  of 
the  electrometric  titration  of  ellagic,  ellagitannic,  and 
chebulinic  acids  are  in  agreement  with  their  known 
structures,  and  the  behaviour  of  myrobalan  in  tanning 


and  the  control  of  the  viscosity  of  clays,  although  the 
curves  show  additional  spurious  peaks.  The  first 
dissociation  eonsts.  (7TJ  of  the  acids  are  2*6  X  10‘7, 
1*6  x  10"5,  and  3*16  X  10-6,  respectively. 

II.  Gallic  acid  has  Kx  4*6  x  10-5  and  K2  2*57  x 
10~9.  Gallotannic  acid  has  Kx  1*32  x  10"5,  in  agree¬ 
ment  with  Nierenstein’s  formula  modified  as  follows  : 
C6H2(OH)3‘CO2-C6Ho(OH).yCO-[O-06H2(OH)2-CO2* 
C6H2(0H)o*C0]3-0‘C0H2(0H)-CH(0H)-0-C6H2(0H)2. 

i - C02 - 1 

F.  R.  G. 

Re-combination  of  hydrogen  atoms.  III.  I. 

A^idur  (J.  Amer.  Chem.  Soc.,  1938,  60,  2347 — 2355; 
cf.  A.,  1935,  827). — The  fraction  of  at.  H  at  different 
distances  along  the  re- combination  tube  has  been 
measured  for  different  pumping  speeds  and  at  0*276 — 
1*044  mm. ;  vals.  obtained  vary  from  0*0410  to  0*693. 
The  data  have  been  fitted  to  a  family  of  empirical 
curves  by  the  method  of  least  squares,  and  rate  coeffs. 
have  been  calc.  Various  mechanisms  involving  re¬ 
combination  by  triple  collisions  are  discussed. 

E.  S.  H. 

Uniform  flame  propagation.  J.  B.  Zeldo- 

vrrscn  and  D.  A.  Frank-Kamenecki  (Compt.  rend. 
Acad.  Sci.  U.R.S.S.,  1938,19,693— 697).— Theoretical. 
If  the  velocity  of  reaction  in  the  equation  for  ilamc 
propagation  is  expressed  as  a  function  of  temp,  and 
concn.  of  the  reactants  non-linear  equations  are 
obtained  for  the  thermal  conductivity  and  diffusion. 
These  equations  can  be  solved  if  the  temp,  is  expressed 
as  an  independent  variable  in  the  equation  for 
thermal  conductivity  and  the  concn.  as  an  independent 
variable  in  the  diffusion  equation.  F.  J.  L. 

Theory  of  Bunsen  flames.  L.  Chitrin  (Tech. 
Phys.  U.S.S.R.,  1937,  4,  121 — 137). — A  simple  ex¬ 
pression  for  the  equation  of  the  surface  of  ignition  is 
deduced.  On  the  theory  advanced,  the  steady  part 
of  the  ignition  surface  is  the  lower  ring  part  of  the 
cone,  acting  as  a  continuous  ring  of  ignition.  The 
height  of  the  cone  and  the  dimensions  of  its  lateral 
surface  can  be  calc,  from  the  ignition  surface  equations. 
Various  features  of  the  form  of  the  cone  are  discussed 
and  explained.  N.  M.  B. 

Influence  of  organic  radicals  on  para- 
hydrogen.  G.  M.  Schwab  and  E.  Aoallidis  (Z. 
physikal.  Chem.,  1938,  B,  41,  59 — 70). — The  para-H2 
present  in  equilibrium  H2  is  rearranged  by  UPh3  in 
solution,  in  the  same  manner  and  velocity  as  by 
paramagnetic  mols.  with  1*73  Bohr  magnetons.  This 
provides  a  simple  method  of  measuring  the  concn.  of 
free  radicals.  The  results  obtained  by  this  method 
confirm  the  osmotic  observations  that  CPh3  is  com¬ 
pletely,  and  CPh(C6H4Ph)2  is  80%,  dissociated  in 
solution.  The  absence  of  steric  factors  is  due  to  the 
static  distribution  of  the  magnetic  moment  over  the 
whole  radical  surface.  W.  R.  A. 

Kinetics  of  the  oxidation  of  hydrogen.  N. 
Tschirkov  (Acta  Physicochim.  U.R.S.S.,  1937,  6, 
915 — 938). — The  oxidation  of  H2+02  (10 — 95%)  has 
been  studied  at  intervals  between  444°  and  552°  for 
pressures  of  from  250  to  600  mm.  H20  acts  as  an 
autocatalyst  in  the  reaction.  The  kinetics  of  the 
reaction  with  excess  of  0«  or  of  ILj  are  discussed. 
When  [02]  is  low  (5%)  the  kinetics  are  very  different. 
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Different  mechanisms  are  postulated  at  low  and  at 
high  pressures.  W.  R.  A. 

Effect  of  temperature  on  the  reaction  of 
hydrogen  atoms  with  the  wall.  G.  Kornfeld 
(Physical  Rev.,  1937,  [ii],  51,  G89).— At  220°,  H2  and 
Cl2  combine  by  a  chain  reaction  similar  to  the  chain 
mechanism  underlying  the  photochemical  reaction  at 
room  temp.  At  220°,  the  chains  aro  much  more 
frequently  stopped  by  collisions  of  tho  atoms  with  the 
wall.  It  is  calc,  that  at  this  temp,  nearly  every 
collision  of  a  H  atom  with  the  wall  is  effective. 

L.  S.  T. 

Second  pressure  limits  in  gaseous  explosion 
regions.  I.  Experimental  data  on  H2~02  and 
H2-air  explosions.  A.  J.  Dijksman  (Rec.  trav. 
chim.,  1938,  57,  1059 — 1074). — The  fine  structure  of 
the  lower  pressure  limit  (using  spark  ignition)  in  H2-02 
and  H2-air  mixtures  has  been  investigated  as  a 
function  of  p  below  about  100  cm.  Between  certain 
compositions  (8*4 — 9*8%  H2  in  the  H2~02  systom) 
there  are  an  upper  and  a  lower  limiting  jp  between 
which  explosions  can  occur.  Indications  of  this  .fine 
structure  can  be  traced  in  earlier  work,  and  it  resembles 
that  of  the  inflammability  regions  found  at  higher 
temp.  F.  J.  G. 

Explosion  limit  curves.  I,  II.  Systems  H2- 
H2-02-C02,  H2-02-A.  J.  J.  Valken- 
burg  (Rec.  trav.  chim.,  1938,  57,  1097—1108,  1109— 
1116). — I.  The  explosion  limits  for  an  explosive  mix¬ 
ture  with  a  diluent  gas  may  bo  conveniently  repre¬ 
sented  by  a  curve  on  a  triangular  diagram.  Possible 
forms  of  curve  are  analysed  mathematically.  Experi¬ 
mental  results  for  H2-02  with  N2,  C02,  and  A  give 
curves  which  aro  approx,  hyperbolae. 

II.  Further  mathematical  treatment  of  tho  curves 

is  given.  F.  J.  G. 

Sensitised  explosions.  II.  Ignition  pheno¬ 
mena  in  mixtures  of  carbon  monoxide  and 
oxygen  sensitised  by  hydrogen.  HI.  Kinetics 
of  ignition  of  carbon  monoxide  and  oxygen 
sensitised  by  hydrogen.  E.  J.  Buckler  and 
R.  G.  W.  Norrish  (Proc.  Rov.  Soc.,  1938,  A,  167, 
292—318,  318—342;  cf.  A."  1936,  74).— II.  Tho 
ignition  of  2C0+02  mixtures  containing  small  quanti¬ 
ties  of  H2  occurs  at  temp.  150°  <  with  the  pure  gases, 
combustion  being  complete  if  tho  H2  content  exceeds 
0*5%.  The  region  of  sensitised  ignition  is  bounded 
by  upper  and  lower  pressure  limits ;  the  dependence 
of  the  former  on  temp,  and  [H2]  was  investigated. 
A  studjr  of  tho  ignition  of  mixtures  by  compression 
shows  that  the  primary  cause  of  ignition  is  the  riso  of 
temp,  accompanying  sudden  compression. 

III.  The  dimensions  of  tho  reaction  vessel  have  but 

little  influence  on  the  character  of  tho  ignition.  The 
variation  of  tho  pressure  limits  of  ignition  in  presence 
of  inert  gases,  A,  He,  N2,  and  C02,  suggests  that  the 
multiplication  of  chain  carriers  may  be  prevented  by 
collisions  of  tho  second  kind.  The  effectiveness  of 
these  gases  in  suppressing  ignition  is  in  the  order 
C02>N2>He>A.  Tho  effect  of  sensitising  the  re¬ 
action  by  D2  is  compared  with  the  effect  of  H2 ;  the 
pressure  limits  are  lower  in  the  former  case.  A 
mechanism  explaining  the  catalytic  effect  of  H2  on 
the  combustion  is  proposed.  G.  D.  P. 


Flame  of  CO  and  02.  III.  Absolute  intensity 
of  the  electronic  radiation  from  the  flame.  H. 
Kondrateeva  and  Y.  Kondrateev  (Acta  Physico- 
chim.  U.R.S.S.,  1937,  6,  748—754;  cf.  A.,  1936, 1469). 
— The  abs.  intensity  of  the  electronic  radiation  from 
the  flame  of  CO  and  02  has  been  measured  photo¬ 
metrically  in  the  visible  and  ultra-violet  regions.  The 
rate  of  the  reaction  has  also  been  determined,  and, 
taking  into  account  the  quenching  of  tho  chemilumin¬ 
escence,  it  is  found  that  one  excited  C0o*  mol.  is 
formed  for  about  every  125  mols.  of  C02  at  100  mm.  and 
740°.  This  yield  of  C02*  mols.  is  >  the  equilibrium 
val.  for  the  temp,  of  the  flame,  so  that  these  mols. 
have  a  chemical  origin.  W.  R.  A. 

Thermal  explosion  of  nitrous  oxide.  J.  B. 
Zeldovitsch  and  B.  I.  Jakovlev  (Compt.  rend.  Acad. 
Sci.  U.R.S.S.,  1938,  19,  699). — The  limiting  temp,  for 
self-ignition  of  N20  are  1285°,  1195°,  and  1100° 
K.  at  170,  330,  and  590  mm.,  respectively. 

F.  J.  L. 

Chain  theory  of  the  oxidation  of  phosphorus 
vapour.  I.  Comparison  of  the  effect  of  hydro¬ 
gen,  deuterium,  and  helium  on  the  lower  explo¬ 
sion  limit  of  phosphorus-oxygen  mixtures.  II. 
Displacement  of  the  lower  limit  by  ultra-violet 
light.  III.  Influence  of  ultra-violet  light  on  the 
upper  limit.  IV.  Stable  oxidation  reaction 
below  the  lower  limit.  V.  Transformation  of 
white  into  red  phosphorus  by  means  of  ultra¬ 
violet  light.  D.  W.  King  and  E.  B.  Ludlam 
(J.C.S.,  1938,  1500—1503,  1503—1511,  1511—1513, 
1513—1519,  1519— 1521).— I.  The  efficiencies  of  H2, 
D2,  and  He  in  preventing  the  explosion  chain  carriers 
from  reaching  tho  walls  aro  in  the  ratio  1  :  1*30  :  1*32. 

II.  Ultra-violet  light  reduces  the  lower  pressure 
limit  and  causes  reaction  between  P  and  02  to  occur 
below  the  limit.  The  displacement  of  the  limit  decays 
slowly  if  explosion  of  the  reaction  mixture  is  delayed ; 
it  is  a  wall  effect,  due  probably  to  the  dissociation  of 
P4  into  P2. 

III.  The  upper  pressure  limit  is  raised  by  illumin¬ 
ation  with  ultra-violet  light;  the  effect  is  probably 
due  to  the  production  of  P2  mols. 

IV.  The  rate  of  the  stable  reaction  oc  p?i  and  p0l, 
but  is  independent  of  tho  pressure  of  inert  gas. 

V.  V.-p.  measurements  show  that  the  rate  of  trans¬ 

formation  of  P4  into  red  P  under  ultra-violet  light 
follows  a  unimol.  law.  E.  S.  H. 

Inhibition  of  an  explosive  reaction  in  methane- 
air  mixtures.  W.  P.  Jorissen  (Rec.  trav.  chim., 
1938,  57,  1127 — 1133). — In  discussing  the  influence  of 
a  third  gas  or  vapour  on  explosive  binary  mixtures 
the  whole  form  of  the  ternary  oxplosion  region  must 
bo  considered.  Examples  are  quoted.  F.  J.  G. 

Negative  temperature  coefficient  in  the  rate 
of  propane  oxidation.  R.  N.  Pease  (J.  Amer. 
Cheni.  Soc.,  1938,  60,  2244 — 2246). — The  rate  passes 
through  a  min.  at  360 — 380°.  At  low  temp,  tho 
steady-state  rate  is  independent  of  [02],  but  at  higher 
temp,  it  depends  on  the  concns.  of  both  gases,  tho 
powers  being  between  1  and  2.  It  is  suggested  that 
a  low-temp,  branched-chain  reaction  is  suppressed  in 
the  transition  region  and  gives  place  to  an  unbranched 
chain.  E.  S.  H. 
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Kinetics  of  the  decomposition  reactions  of  the 
lower  paraffins.  II.  isoButane.  E.  W.  R. 
Steaoie  and  I.  E.  Puddington  (Canad.  J.  Res.,  1938, 
16,  B,  260 — 272;  cf.  A.,  1938,  I,  403). — The  kinetics 
of  the  thermal  decomp,  of  ?'so-C4H10  have  been  studied 
between  522°  and  582°  and  pressures  of  5  and  60  cm. 
An  expression  given  for  the  first-order  reaction  coeff. 
agrees  with  that  given  by  previous  observers.  The 
reaction  velocity  falls  with  falling  pressure  as  in 
n-C4H10.  Tho  reaction  products  are  H2,  CH4,  C2Hj, 
C2H6,  C3H6,  and  C4H8.  T.  H.  G. 

Mechanism  of  the  abnormal  influence  of 
temperature  on  oxidation  in  mixtures  of  hydro¬ 
carbons  with  oxygen  or  air.  M.  Prettre  (Compt. 
rend.,  1938,  207,  576 — 578). — The  anomalous  effect  of 
temp,  on  the  rate  of  oxidation  is  explained  by  assum¬ 
ing  that  the  degenerate  branching  process  undergone 
by  the  intermediate  oxidation  product  is  homogeneous. 
This  assumption  is  supported  by  experiments  with 
C6H12  using  a  reaction  vessel  of  large  internal  surface, 
in  which  the  temp,  at  which  the  anomaly  appears  is 
substantially  raised.  A.  J.  E.  W. 

Influence  of  the  combustion  vessel  dimensions 
on  the  rate  of  oxidation  in  pentane-oxygen 
mixtures.  M.  Prettre  (Compt.  rend.,  1938,  207. 
532 — 534).— An  increase  of  the  interior  surface  of  the 
reaction  vessel  with  glass  rods  does  not  increase  the 
reaction  rate,  showing  that  the  chain-initiating  re¬ 
action  is  homogeneous.  The  rate  const.  <j>  ==  a  —  b/d2 
(d  —  vessel  diameter,  a  and  b  consts.),  indicating  a 
heterogeneous  branching  reaction.  Tho  results  are  in 
accord  with  Semenov’s  theory,  heterogeneous  chain¬ 
breaking  being  assumed.  A.  J.  E.  W. 

*  Kinetics  of  thermal  decomposition  of  alkylehe 
oxides.  II.  Propylene  oxide.  H.  W.  Thompson 
and  M.  Meissner  (Trans.  Faraday  Soc.,  1938,  34, 
1222—1229;  cf.  A.,  1936,  1208).— The  thermal  de¬ 
comp.  of  (CII2*CIIMe)0  at  450 — 500°  is  quasi- unimol. 
and  homogeneous.  It  is  markedly  catalysed  by  I 
vapour.  A,  N2,  and  CH4  do  not  noticeably  affect  the 
velocity.  From  the  temp,  coeff.  of  &  the  activation 
energy  is  calc,  to  be  about  58  kg.-cal.  Aldehydes  can 
be  detected  among  the  decomp,  products,  but  their 
proportion  is  small.  The  influence  of  added  NO  has 
been  studied,  and  the  mechanism  of  tho  reaction  is 
discussed.  F.  L.  U. 

Effect  of  heavy  water  on  the  velocity  of  hydro¬ 
lysis  of  esters  and  on  the  equilibrium  constant. 
II.  A.  Kailan  and  F.  Ebeneder  (Z.  physikal. 
Chem.,  1938,  182,  397—404;  cf.  A.,  1937,  I,  622). — 
As  in  the  case  of  tho  Et  esters,  substitution  of  D20 
for  H20  in  the  hydrolysis  of  Me,  Pra,  and  Bu°  acetates 
and  benzoates  in  absence  of  catalvst  at  205°  does  not 
affect  the  equilibrium  consts.  but  retards  considerably 
the  rate  of  hydrolysis.  The  apparent  change  in  the 
equilibrium  const,  for  MeOAc  is  due  to  change  in  the 
relative  vols.  of  liquid  and  vapour,  and  extrapolation 
to  zero  vapour  vol.  eliminates  the  discrepancy. 

J.  W.  S.~  . 

Esterification  of  benzoic  acid  with  methyl 
alcohol  using  isotopic  oxygen.  I.  Roberts  and 
H.  C.  Urey  (J,  Amer.  Chem.  Soc.,  1938,  60,  2391— 
2393). — When  BzOH  is  esterified  with  MeOH, 


enriched  in  180,  in  presence  of  HC1,  tho  H^O  produced 
by  reaction  is  of  ordinary  isotopic  composition.  Thus, 
the  O  of  tho  H20  originates  entirely  in  BzOH.  A 
small  correction  is  added  to  tho  calc,  results  to  allow 
for  slow  exchange  of  the  BzOH,  which  proceeds 
simultaneously  with  esterification.  E.  S.  H. 

Equilibrium  and  kinetics  of  the  formation  of 
oxonium  compounds.  A.  T.  Glabatschev  and 
J.  K.  Sirkin  (Compt.  rend.  Acad.  Sci.  U.R.S.S., 
1938, 20, 145 — 148). — The  kinetics  of  tho  formation  of 
Me2OHCl  from  Me20  and  HC1  cannot  bo  studied 
directly  since  tho  reaction  reaches  equilibrium  much 
too  quickly,  but  an  indirect  method  has  been  used 
satisfactorily  and  gives  All  —  —7400,  A  S  = 
—28*5,  A F25  —  1093  g.-cal.,  pointing  to  tho  presence 
of  a  H  bond.  Tho  corresponding  oxonium  bromide  is 
formed  from  Me20  and  HBr  at  a  measurable  velocity, 
but  tho  reaction  is  very  complicated.  T.  H.  G. 

Relation  between  chemical  activity  and  ab¬ 
sorption  in  the  ultra-violet  of  certain  organic 
molecules.  II.  Velocity  of  saponification  of 
chloro -derivatives  of  substituted  amides  of 
malonic  acid.  K.  G.  Naik,  R.  K.  Trivedi,  and 
C.  M.  Mehta  (J.  Indian  Chem.  Soc.,  1938,  15,  420— 
432;  cf.  A.,  1938,  I,  598). — Measurement  of  the 
rates  of  hydrolysis  of  the  compounds  investigated  in 
Part  I  shows  that  replacement  of  CH2  by  CC12  increases 
the  reactivity  and  prevents  tho  tautomerism  of  the 
unsubstituted  malondiamides.  Tho  velocity  of 
hydrolysis  in  relation  to  the  distance  of  the  Me  in 
C6H4Mo  from  tho  -NH-  is  o  <  m  <  p.  F.  R.  G. 

Rate  and  mechanism  of  hydrolysis  of  benz- 
hydryl  chloride  in  acetone.  W.  Taylor  (J.  Amer. 
Chem.  Soc.,  1938,  60,  2094—2096). — The  products  are 
CHPhyOH  and  HC1  only.  The  rates  of  hydrolysis 
and  of  the  reverse  reaction  have  boon  determined. 
Assuming  that  both  are  second-order  reactions,  good 
agreement  is  noted  between  the  calc,  equilibrium 
positions  and  those  observed  for  tho  hydrolysis 
reaction,  with  different  initial  [H20].  A  bimol. 
mechanism  for  both  reactions  is  presumed. 

E.  S.  H. 

Kinetics  and  viscosity,  two  problems  of  highly 
polymerised  compounds.  J.  Lobering  (Z. 
Elektrochem.,  1938,  44,  743 — 747). — Polymerisation 
processes  accompanied  by  pptn.  of  the  polymeride  are 
discussed  with  respect  to  the  independent  velocities 
and  reversibilities  of  the  polymerisation  and  pptn. 
processes.  The  variation  of  the  gross  velocity  coeff. 
of  tho  potymerisation  of  CH20  with  varying  [H#]  is  in 
accord  with  the  theory.  The  viscosities  of  solutions  of 
certain  compounds  of  high.  mol.  wt.  which  show 
variations  with  velocity  of  flow  are  changed  by 
exposure  to  ultra-violet  light.  This  change  appears 
to  be  irreversible.  J.  W.  S. 

Mechanism  of  racemisation  of  phenyl -p-tolyl- 
acetic  acid. — See  A.,  1938,  II,  488. 

Absorption  of  carbon  dioxide  by  aqueous 
solutions  of  organic  bases  and  salts.  A.  Guyer 
and  G.  Purner  (Helv.  Chim.  Acta,  1938,  21,  1337 — 
1345). — The  readiness  of  absorption  of  C02  by  aq. 
amine  solutions  follows  the  order  NH^Et  >  NHEt2  > 
NEtg,  whilst  the  ease  of  removal  of  the  absorbed  C02 
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follows  the  reverse  order.  The  rate  of  absorption  of 
C02  by  NEt3  is  similar  to  that  by  K2C03,  but  the 
rate  of  elimination  is  much  greater  with  NEt3.  The 
rate  of  absorption  of  C0o  by  NHo*CH2*C0oNa, 
NH2-CH2*C02K,  and  NH2-CHMe-C02K  is  >  “  by 
K2C03  and  similar  to  that  by  NHEt2,  but  the  rate  of 
removal  of  the  C02  is  <  that  from  NHEt2  and  approx, 
equal  to  that  from  Iv2C03.  In  general  the  higher  is 
the  pH  of  tho  solution  tho  easier  is  the  absorption  of 
C02  and  tho  more  difficult  is  its  removal  from  tho 
solution.  J.  W.  S. 

Oxidation  of  carbon.  S.  E.  Chaikina  (Acta 
Physicochim.  U.R.S.S.,  1938,  8,  343 — 356). — Tho 
mechanism  of  C  oxidation  has  been  studied  on  singlo 
C  particles,  with  [02]  varying  from  2*1  to  100%. 
Tho  reaction  proceeds  not  only  at  the  outer  surface  of 
tho  C,  but  also  inside  the  whole  mass.  The  sp.  oxid¬ 
ation  rate  increases  with  temp,  according  to  tho 
Arrhenius  law ;  it  is  indopondont  of  the  linear  rate  of 
gas  flow  within  the  limits  5 — 30  cm.  per  sec.,  and  thus 
is  determined  by  the  actual  rato  of  chemical  reaction. 
At  high  [02]  the  reaction  is  almost  of  zero  order  with 
respoct  to  tho  02,  and  approaches  first  order  at  low 
[02].  The  activation  energy  of  the  electrode  C 
reaction  is  40,000  g.-cal.  per  mol.  at  [02]  >10%, 
whilst  for  charcoal  it  is  30,000  g.-cal;  per  mol.  These 
results  are  discussed  in  relation  to  existing  theories  of 
C  oxidation  mechanism.  W.  R.  A. 

Rates  of  hydrogenation  of  cis-  and  trems- 
isomerides  [dibenzoylethylenes]. — See  A.,  1938, 
II,  495. 

Rate  of  xanthation  of  soda-cellulose. — See 
B.,  1938,  1277. 

Theory  of  anticatalysis.  E.  Baur  (Z.  physikal. 
Chem.,  1938,  B,  41,  179 — 182). — A  discussion. 

W.  R.  A. 

Homogeneous  catalytic  hydrogenation.  M. 
Calvin  (Trans.  Faraday  Soc.,  1938,34, 1181 — 1191). — 
CuOAc  and  Cu1  salicylaldehyde  are  catalysts  for  tho 
homogeneous  hydrogenation  of  Cu11  compounds  and 
of  p-benzoquinono  in  quinoline  solution  at  about  100°. 
In  tho  first  caso  the  reaction  is  autocatalytic,  and  in  the 
second  the  velocity  is  const,  over  tho  greater  part  of  tho 
range.  A  mechanism  is  suggested.  In  experiments 
with  p-H2  no  conversion  occurred  so  long  as  reducible 
substrate  was  present.  Reduction  by  D2  was  40% 
slower  than  with  H2.  F.  L.  U. 

Catalytic  effect  of  anions  on  the  rate  of  dis¬ 
solution  of  hydrous  alumina  by  acids.  J.  P. 
Clay  and  A.  W.  Thomas  (J.  Amer.  Chem.  Soc.,  1938, 
60,  2384— 2390).— HC1,  HBr,  HN03,  and  H2S04 
dissolve  aged  Al203,xH20  much  less  rapidly  than  do 
H^C204,  HF,  H3P03,  or  H3P04,  although  the  former 
acids  have  greater  activity  and  diffusion  coeffs. 
Dissolution  in  0*2m-HC1  is  accelerated  greatly  by  tho 
presence  of  0*001m-F',  -P04"',  -P03'",  *  -CU)/', 
or  -S04".  An  explanation  based  on  the  co-ordin¬ 
ation  structure  of  Al203,xH20  and  the  formation  of 
a  complex  at  tho  solid-liquid  interface  has  been  put 
forward.  E.  S.  H. 

Retardation  in  the  oxidation  of  adrenaline. 
E.  Baur  and  M.  Obrecht  (Z.  physikal.  Chem.,  1938, 
B,  41,  167 — 178). — The  retardation  in  the  oxidation 


of  adrenaline  caused  by  inhibitors  has  been  investig¬ 
ated,  and  the  effect  of  concn.  of  inhibitors  has  been 
determined.  Thoy  are  efficient  at  great  dilution. 
Tho  inhibiting  effects  of  Cu  and  Fe  salts  are  compared. 

W.  R.  A. 

Interaction  of  sodamide  with  salts  of  formic 
acid.  L.  H.  Freidlin  and  A.  I.  Lebedeva  (Compt. 
rond  Acad.  Sci.  U.R.S.S.,  1938,  19v  701—705).— 
NaH2  catalyses  tho  reaction  2HC02X  =  X2C204  + 
H2  (X  =  Li,  NH4,  Ca,  Zn,  Cu,  Mn,  Ni)  more  effectively 
than  KOH.  As  the  amount  of  NaNH2  increases  tho 
yield  of  oxalato  decreases  and  tho  reaction  proceeds 
according  to  the  equation  2HC02X  +  2NaNH2  = 
X2C03  +  NaOH  +  2H2.  Tho  reactions  aro  exo¬ 
thermic  and  proceed  immediately  on  addition  of  tho 
NaNH2  to  the  molten  formate.  F.  J.  L. 

Catalytic  isotopic  exchange  of  gaseous  oxygen. 
II.  Exchange  reaction  of  oxygen  atoms  between 
oxygen  and  water  vapour  on  the  surface  of 
amorphous  silica,  quartz  glass,  asbestos,  and 
pumice.  N.  Morita  and  T.  Titani  (Bull.  Chem. 
Soc.  Japan,  1938,  13,  601 — 607). — The  exchange  of 
heavy  O  between  02  and  H20  becomes  appreciable 
above  700°  on  amorphous  Si02  but  is  negligible  on 

quartz,  asbestos,  or  pumice  at  800°.  F.  J.  G. 

-  ■  ^  .  ■  ■  .  *  .  -  .  .  ... 

Reaction  of  gaseous  hydrogen  bromide  with 
nickel  in  presence  of  oxygen.  Y.  Urushibara 
and  O.  Sim amur a  (Bull.  Chem.  Soc.  Japan,  1938,  13, 
570 — 674). — The  reaction  proceeds  in  the  dark, 
forming  NiBr2  and  H2,  but  docs  not  occur  in  absence 
of  02.  It  is  probably  accelerated  by  a  trace  of  H20, 
supplied  by  oxidation  of  reduced  Ni  followed  by  the 
action  of  HBr  on  NiO.  E.  S.  H. 

Combined  action  of  radiation  and  catalyst. 
I.  Influence  of  ultra-violet  light  on  the  catalytic 
activity  of  catalysts  in  the  catalytic  decomposi¬ 
tion  of  hydrogen  peroxide  in  aqueous  solution. 
L.  Pisarshevski,  R.  Korabelnik,  and  E.  Rinskaja 
(Acta  Physicochim.  U.R.S.S.,  1937,  7,  261 — 288).— 
The  catalytic  activity  of  graphite  and  of  Pb02  in 
accelerating  the  decomp,  of  aq.  H202  is  increased  by 
irradiation  with  ultra-violet  light  during  the  catalytic 
action.  With  both  polished  and  platinised  Pt, 
however,  the  light  in  some  cases  retards  the  decomp. 
These  results  arc  discussed  with  reference  to  the 
mechanism  of  the  decomp,  of  H202.  It  is  concluded 
that  illumination  retards  the  transfer  of  electrons 
between  tho  H202  mols.  and  the  Pt.  J.  W.  S. 

Influence  ol  various  admixtures  on  the  activity 
of  nickel  formate  catalysts.  J.  Orlova  (Maslob. 
Shir.  Delo,  1938,  No.  4,  9— 11)  —The  activity  of  Ni 
catalysts  prepared  from  Ni  formate  is  unaffected  by 
admixture  of  0*5—10%  of  Fe11,  Fe111,  Al,  or  Cu 
formate,  or  0*1 — 5%  of  PbS04,  and  is  lowered  by 
0*5 — 10%  of  Zn  or  Pb  formate,  2 — 10%  of  Ni  or  Na 
sulphate,  or  >0*2%  of  Na2S  or  Fe  phosphate. 

R.  T. 

Catalytic  influence  of  metallic  surfaces  in 
alcoholysis.  E.  Berner  and  A.  Hjulstad  (Ber., 
1938,  71,  2052— 2056).— When  d-bornyl,  CH2Ph, 
CHPhMe,  CH2-CH2Ph,  CHPh2,  and  cycfohexyl 
acetates  are  heated  in  sealed  tubes  with  MeOH  the 
alcoholysis  is  much  increased  by  the  presence  of  Pt, 
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Cu,  Ni,  brass,  or  steel,  and  is  in  some  cases  almost 
quant.  Small  amounts  of  H20  retard  the  reaction. 

F.  J.  G. 

Mechanism  of  the  oxidation  of  carbon  mon¬ 
oxide  on  manganese  dioxide.  V.  Kinetics  of 
the  oxidation  of  carbon  monoxide  on  manganese 
dioxide  at  pressures  above  30  mm.  S,  Elovitz 
and  S.  Roginski  (Acta  Physicochim.  U.R.S.S.,  1937, 
7,  295—310;  cf.  A.,  1936,  1076;  1937,  I,  36).— 
Reaction  in  a  CO  +  0-5O2  mixture  on  Mn02  at  0° 
and  30 — 500  mm.  occurs  through  activated  adsorption 
of  CO  on  the  Mn02.  The  velocity  of  reaction  follows 
the  law  dq/dt  =  aor*?.  J.  W.  S.  . 

Catalytic  oxidation  of  ammonia  on  platinum 
and  on  oxidic  catalysts.  A.  von  Nagel  (Z. 
physikal.  Chem.,  1938,  B,  41,  71 — 74). — The  results 
of  Krauss  (A.,  1938,  I,  317)  are  discussed. 

W.  R.  A. 

11  Phosphatatic  M  action  of  hydrogels.  III. 
Transformation  of  metaphosphate  into  ortho¬ 
phosphate  under  the  influence  of  metal  hydr¬ 
oxides  and  oxides.  E.  Bamann  and  M.  Meisen- 
heimer  (Ber.,  1938,  71,  2086 — 2089;  cf.  A.,  1938,  II, 
399). — Aq.  Na3(P03)3,  when  treated  at  37°  with 
suspensions  of  various  metal  hydroxides  and  oxides, 
is  converted  into  orthophosphate,  except  with  Be(OH)2 
and  Cd(OH)2,  at  a  rate  which  varies  from  about  60% 
change  in  24  hr.  for  Nd  and  Pr  to  2%  for  Mg.  The 
pa  oi  the  mixtures  was  kept  at  8 — 9*5  by  suitable 
buffers.  At  the  same  temp,  and  pa  the  conversion 
in  the  absence  of  a  catalyst  is  about  0*3%  in  24  hr. 

F.  L.  U. 

Catalytic  properties  of  charcoal,  n.  Indo- 
phenol  reaction.  J.  F.  O’Brien,  V.  Tkac,  and 
C.  Schwob.  III.  Comparison  of  the  oxidative 
properties  of  various  charcoals.  Effect  of  char¬ 
coal  hydrosols  on  hydrogen  peroxide  and  oxygen. 
J.  F.  Keegel,  W.  A.  SuRUBA,and  C.  Schwob  (J.  Amer. 
Chem.  Soo.,  1938,  60,  2480— 2483,  2483—2486;  cf. 
A.,  1936,  1076). — II.  The  catalytic  activity  of  C  in 
the  oxidation  of  a  mixture  of  a-C10H7*OH  and 
2?-C6H4(NH2)2  at  pa  4*5  by  H202  to  form  indophenol 
(I)  has  been  re-investigated.  A  similar  oxidation 
takes  place  in  presence  of  atm.  02.  (I)  appears  to  be 

formed  both  in  solution  and  at  the  surface  of  the  C. 

IIL  The  catalase,  peroxidase,  and  oxidase  activity 
and  adsorptive  properties  of  C  prepared  from  (a) 
sucrose,  (6)  sucrose-CO(NH2)2,  (c)  sucrose-FeCl3, 
and  (d)  sucrose-FeCl3-CO(NH2)2  and  activated  at 
590 — 600°  have  been  compared.  The  order  of 
activity  is  the  same  for  all  the  catalytic  processes. 
Electrometrio  measurements  indicate  that  C  sols 
activate  H202  and  02.  E.  S.  H. 

Haney’s  nickel  [catalyst].  J,  Aubry  (Bull. 
Soc.  chim.,  1938,  [v],  5,  1333 — 1338). — The  reducing 
properties  of  Raney’s  Ni  (I)  in  aq.  media  are 
due  to  its  reaction  with  H20,  which  is  continuous 
if  the  formation  of  a  protective  Ni(OH)2  layer  is 
prevented  by  electrodialysis  or  by  the  presence  of  a 
suitable  solvent  (aq.  NH4C1 -f  NH3);  under  these 
conditions^  reduction  (e.g.,  of  N02',  NO/,  CIO/, 
MnO/,Fe’",  etc.)  proceeds  without  evolution  of  H^. 
Sabatier’s  Ni  does  not  react  with  H20 ;  similar 
reductions  occur  in  aq.  NH4C1  +  NH3,  but  reaction  is 


5 — 10  times  slower.  (I)  reduces  S20/',  SO/', 
SeO/',  Se04",  AsO/",  and  AsO/"  in  aq.  solution. 
CC14  reacts  vigorously  with  (I)  at  100°.  (I)  catalyses 
the  reduction  of  KC104  by  H2  under  pressure,  reduc¬ 
tion  being  slow  and  incomplete  with  Sabatier’s  Ni. 
(I)  and  Ni  cathodically  saturated  with  H  behave 
electrochemically  as  reversible  H  electrodes,  showing 
that  the  activity  of  (I)  is  due  to  adsorbed  H. 

A.  J.  E.  W. 

Decomposition  of  methane  on  reduced  nickel. 
M.  Kubokawa  (Rev.  Phys.  Chem.  Japan,  1938,  12, 
90 — 104). — The  reaction  velocity  at  420 — 500°  and 
<30  mm.  is  expressed,  in  the  initial  stage,  by  dxjdt  = 
k{a —  x)Jxn ,  where  a  is  the  initial  amount  of  CH4, 
x  the  amount  decomposed  after  the  time  t>  and  k  and  n 
are  consts.  When  the  catalyst  has  been  activated 
by  reduction  in  H2,  n  >1,  but  when  the  catalyst  is 
used  repeatedly  without  reduction  and  also  at  lower 
temp.,  n  <  1 .  From  the  val.  of  n,  deductions  are  made 
as  to  the  heterogeneity  of  the  catalyst  surface.  The 
apparent  heat  of  activation  of  the  catalytic  decomp, 
is  20  kg. -cal.  per  g.  E.  S.  H. 

Kinetics  of  catalytic  hydrogenation  of  ethylene 
with  nickel.  II.  Reaction  at  high  temper¬ 
atures.  O.  Toyama  (Rev.  Phys.  Chem.  Japan, 
1938,  12,  115—124;  cf.  A.,  1936,  169).— The  rate  of 
reaction  at  99 — 165°  is  given  by  dxjdt  ~  ^iPc4u*/(l  + 
%pCluJ  when  Pda,,  is  const.,  and  by  dxjdt  =  k3plh 
when  pu,  is  const.  The  dependence  of  the  consts. 
on  temp,  and  pressure  of  the  reactants  shows  that  the 
deviation  of  the  equations  from  those  suggested 
theoretically  at  lower  temp,  is  due  to  change  in  the 
concns.  of  the  adsorbed  reactants.  The  heat  of 
adsorption  of  C2H4,  derived  from  the  temp,  coeff.  of 
k2>  is  about  15  kg.-cal.  per  mol.  The  temp. -in¬ 
dependence  of  kx  indicates  that  the  true  heat  of 
activation  for  the  reaction  approx.  =  the  sum  of  the 
adsorption  heats  of  both  reactants.  E.  S.  H. 

Behaviour  of  catalysts  at  transition  points. 
II.  G.  M.  Schwab  and  H.  H.  Martin  (Z.  Elektro- 
chem.,  1938,  44,  724—728 ;  cf.  ibid.,  1937,  43,  610).— 
The  catalytic  decomp,  of  EtOH  on  a  Cu2I2  surface 
shows  no  sudden  change  in  velocity  when  the  temp,  is 
raised  above  402°,  the  transition  point  of  the  catalyst. 
Conversion  back  into  the  lower-temp,  form  of  Cu2I2, 
however,  is  accompanied  by  an  activation  of  the 
catalyst.  The  continuity  of  behaviour  is  attributed 
to  the  equal  particle  size  of  the  two  forms. 

J.  W.  S. 

Magnetic  transformation  and  catalytic  activ¬ 
ity.  V.  Progress  of  the  catalytic  hydrogen¬ 
ation  of  liquid  unsaturated  compounds  in  the 
neighbourhood  of  the  Curie  interval  of  ferro¬ 
magnetic  catalysts.  J.  A.  Hedvall  and  H. 
Bystr5m  (Z.  physikal.  Chem.,  1938,  B,  41,  163 — 
166;  cf.  A.,  1936,  169). — A  slight  change  in  activity 
of  Ni-Cu  and  Pd-Co  catalysts  was  observed  over  the 
Curie  interval  during  the  hydrogenation  of  castor  and 
cottonseed  oils.  C.  R.  H. 

Nature  of  catalysers,  S.  Aoyama,  J.  Mat- 
stjzawa,  and  T.  Takahashi  (Sci.  Papers  Inst.  Phys. 
Chem.  Res.  Tokyo,  1938,  34,  957—980). — The 
magnetic  transformation  point  and  the  point  of 
inflexion  of  a  75%  Ni-Cu  alloy,  as  cast  and  also  after 
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annealing  at  1200°,  wore  determined.  Full  data  for 
the  catalytic  effect  of  each  specimen  on  the  hydrogen¬ 
ation  of  C2H4  indicate  that  the  catalytic  effect  of  a 
ferromagnetic  substance  is  greatly  increased  at  its 
magnetic  transformation  point,  and  if  this  temp,  is 
lowered  the  temp,  of  max.  catalytic  effect  falls  corre¬ 
spondingly.  The  change  in  the  characteristics  of 
catalytic  activation  and  in  the  activation  temp,  with 
alteration  of  the  magnetic  transformation  point  is 
affected  by  heat-treatment.  Data  on  delay  intervals 
and  alteration  of  activation  with  time  are  given  and 
discussed.  The  structure  of  the  specimens  was 
determined  photomicrographically.  N.  M.  B. 

Reduction  of  ethylene  by  nickel-molybdenum 
catalysts.  G.  M.  Schwab  and  H.  Nakamura  (Z. 
physikal.  Chem.,  193S,  B,  41,  189 — 198). — The  mixed 
catalyst  used  in  the  reduction  of  C2H4,  prepared  by  the 
reduction  of  the  mixed  oxides,  consists  of  Mo02  and 
Xi  in  solid  solution  with  the  elementary  Mo.  The 
variation  of  the  adsorption  and  diffusion  kinetics  from 
contact  to  contact  indicates  that  the  active  constituent 
of  the  catalyst  is  probably  the  uncryst.  Ni,  whereas 
the  Mo02  is  present  only  as  an  inert  impuritj^,  in 
contrast  to  the  reduction  of  PhOH.  W.  R.  A. 

Catalytic  properties  of  phthalocyanine 
crystals.  M.  Polanyi  (Trans.  Faraday  Soc.,  1938, 
34,  1 191). — The  catalytic  properties  of  phthalocyanine 
previously  reported  (A.,  1936,  I,  1213)  should  not  be 
taken  as  definitely  established,  since  some  preps,  are 
inactive.  F.  L.  X. 

Role  of  supersaturation  in  the  recovery  of 
catalysts.  S.  Roginski  (Acta  Physicochim. 
U.R.S.S.,  1938,  8,  376).— Erratum  (cf.  A.,  1937,  I, 
35). 

Activity  of  mixed  catalysts  in  gasification  of 
wood  charcoal  by  means  of  water  vapour. — 
See  B.,  1938,  1253. 

Dehydrogenation  of  lower  paraffins  over  activ¬ 
ated  alumina  catalysts. — See  B.,  1938,  1264. 

[Catalytic]  dehydropolymerisation  of  ethylene, 

—See  B.,  1938,  1264. 

[Catalytic]  olefine  hydrogenation. — See  B., 
1938,1264. 

[Catalytic]  synthesis  of  toluene  from  benzene 
and  carbon  monoxide.— See  B.,  1938,  1256. 

Action  of  hydrogen  peroxide  on  aromatic 
compounds  in  presence  of  catalysts. -~See  B., 
1938,  1265. 

Polymerisation  of  ethylene  With  compounds 
of  aluminium  as  catalyst. — See  A.,  1938,  II,  467. 

Condensation  of  arylhalogenomethanes.- — See 

A. ,  1938,  II,  477. 

Catalytic  hydrogenation  of  essential  oils.— See 

B. ,  1938,  1362. 

Separation  of  alkaline-earth  carbonates  from 
aqueous  solutions.  E.  Theisz  (Tech.  Kurir,  1938, 
9,  71 — 74). — Electrolysis  of  alkaline-earth  formates 
yields  the  corresponding  hydroxides  and  H2  at  the 
cathode  and  C02  and  H20  at  the  anode.  Using  a.c., 
carbonates  are  formed  at  both  electrodes.  Graphs 


showing  the  influence  of  concn.,  temp.,  and  c.d.  on 
the  formation  of  BaC03  are  given.  E.  P. 

Electrodeposition  of  chromium  from  ter- 
valent  salt  solutions.— See  B.,  1938,  1312. 

Electrodeposition  and  refining  of  bismuth. — 
See  B.,  1938,  1313. 

Electrodeposition  of  metals  from  non- aqueous 
solutions. — See  B.,  1938,  1312. 

Anodic  and  ordinary  corrosion  of  ferrous 
metals  in  various  acids. — See  B.,  1938,  1307. 

Preparation  of  iron  phosphides  by  electro¬ 
lysis  at  high  temperature.  M.  Cn&NE  (Compt. 
rend.,  193S,  207,  571—573;  cf.  A.,  1938,  I,  407).— 
P2Fe,  PFe,  PFe2,  PFe3,  and  solid  solutions  of  inter¬ 
mediate  composition  have  been  prepared  by 
electrolysis  at  750 — 1050°  of  mixtures  of  XaP03,  NaF, 
and  Fe203,  using  C  electrodes  and  15 — 30  amp.  at  5  v. 
Phosphides  of  high  Fe  content  are  obtained  using  a 
high  [Fe203]  and  substituting  Xa4P207  for  NaP03,  a 
high  temp,  being  favourable.  A  low  [Fe203]  and 
addition  of  P205  or  HP03  gives  a  high  P  content. 
PFe2  and  P2Fe  are  resistant  to  acids,  except  aqua 
regia ;  PFe3  is  attacked  by  acids.  P2Fe  and  PFe3  are 
slowly  oxidised  in  air.  1  A.  J.  E.  W. 

Reduction  of  aconitic  acid  at  the  dropping 
mercury  cathode. — See  A.,  1938,  II,  471. 

Oxidation  reactions  at  the  positive  pole  in 
spark  electrolysis.  P.  de  Beco  (Compt.  rend., 
1938,  207,  623 — 625). — Xo  peroxides  are  produced  in 
the  electrolysis  of  metallic  salt  solutions  by  sparking, 
H202  being  formed  at  the  positive  pole.  The  yield  is 
high  with  S04",  N03',  OAc',  and  H2P04',  but  lower 
with  Cl'  owing  to  the  instability  of  H202  in  presence  of 
halogen  acids ;  at  >7  the  yield  falls  with  increasing 
«H.  A  higher  yield  is  obtained  in  an  atm.  of  02  than 
with  H2.  A.  J.  E.  W. 

Mechanism  of  the  recombination  of  OH 
radicals  in  the  electric  discharge.  V.  Kondba- 
teev  (Acta  Physicochim.  U.R.S.S.,  1938,  8,  315 — 
322;  cf.  A.,  1937*  I,  493). — The  triple  collision 
mechanism  2  OH  +  M  =  H202  +  M  agrees  best  with 
the  known  experimental  and  theoretical  data  on  the 
rate  of  disappearance  of  OH  radicals  in  the  zone  of  an 
electric  discharge  in  water  vapour.  The  inability  to 
detect  the  H202  formed  is  attributed  to  secondary 
reactions  with  either  H  or  OH,  leading  to  its  decomp. 

W.  R.  A. 

Decomposition  and  synthesis  of  hydrogen 
iodide  by  a-particles.  K.  G.  Bbattain  (J.  Physical 
Chem.,  1938,  42,  974). — A  correction  in  an  equation 
(cf.  A.,  1938,  1,  409). 

Action  of  hydrogen  peroxide  on  the  photo¬ 
graphic  film.  A.  Berthoud  and  M.  Cruchatjd 
(Helv.  Chim.  Acta,  1938,  21,  900— 912).— During 
decomp,  of  H,02  no  radiation  which  affects  a  photo¬ 
graphic  film  is  produced.  The  action  of  n202  on  the 
film  is  attributed  to  the  formation  of  Ag  nuclei,  by 
autoreduction  of  either  Ag20  or  AgBr.  After 
immersion  in  H202  and  subsequent  development  the 
blackening  of  the  film  is  never  great,  and  physical 
development  yields  scarcely  any  blackening.  The 
effect  of  H202  in  alkaline  solution  is  >  in  neutral  or 
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acid  solution.  After  a  film  has  been  treated  with  I,  408). — XIL  Previous  work  on  the  equilibria  in* 
HC1,HN03,  or  aq.  NH3  and  then  washed  its  sensitivity  volved  in  the  formation  of  C0C12  is -reviewed.  In 
to  H202  is  greatly  reduced.  0-0lN-AgNO3  has  no  addition  to  C0C12  and  C02  formed  by  the  action  of 
appreciable  sensitising  action  unless  the  film  is  light  on  mixtures  of  CHC13,  CO,  02,  and  C^,  Cl,  CC13, 
afterwards  washed  with  O’OlN-NaOH.  A  saturated  and  COC1  are  formed  as  intermediates.  Equations 
solution  of  Ag20  has  also  no  sensitising  action,  but  are  derived  and  a  method  is  described  by  means  of 
0*0lN-Ag(NH3)2OH  or  -Ag(NH3)2Cl  greatly  increases  which  the  equilibrium  involved  in  the  formation  of 
the  sensitivity.  J.  W.  S.  these  intermediates,  viz.,  CO  +  Cl  C0C1,  has 

•  been  studied.  The  data  support  the  earlier  theories 

Photochemical  investigations  in  the  Schu-  discussed, 
mann  ultra-violet.  VII.  Photochemistry  of  XIII.  The  reactions  CO  +  Cl2->  C0C12  and  CO  + 
carbon  monoxide.  K.  Ealttngs,  W.  Groth,  and  P.  O502->  C02,  brought  about  by  the  action  of  light  on 
Harteck  (Z.  physikal.  Chem.,  1938,  B,  41,  15 — 22). —  mixtures  of  CO,  02,  and  Cl2,  have  been  investigated 
The  photochemical  decomp,  of  CO  by  the  Xe  resonance  under  various  conditions  and  the  data  are  recorded, 
lines  1295  A.  and  1470  a.  has  been  investigated.  The  The  const.  A  in  the  expression  A[C02]/A[C0C12]  = 
shorter  X  only  is  photochemical^  active  and  a  quan-  A[02]/[C12]  is  independent  of  light  intensity  but 
turn  yield  of  1  is  observed;  the  reaction  products  are  increases  with  increase  in  total  pressure,  approaching 
C02  and  C302.  The  suggested  mechanism  is  CO  +  a  limiting  val.  at  a  few  atm.,  and  decreases  with  rise 
fry  =  C  +  0  (a) ;  CO  +  0  (  +  M)  =  C02  (  +  M)  (6) ;  0f  temp.  The  thermal  data  support  the  theory  that 
2C0  +  C  =  C302  (c).  The  heat  of  dissociation  of  CO  the  formation  of  C02  from  02  and  COC1  proceeds  by 
probably  lies  between  219  and  193  kg. -cal.  Using  way  of  C03C1,  which  decomposes  unimolocularly 
H2-CO  mixtures  the  reaction  products  contain  into  C02  and  CIO,  the  latter  decomp,  further  into  0  and 
CH20,  H20,  and  H202,  and  a  postulated  mechanism  Cl.  The  equilibrium  COC1  +  02  ^  C03C1  proceeds 
depends  on  the  formation  of  HCO  :  CO  +  hv  =  from  left  to  right  or  from  right  to  left  according  to 
CO*  (i) ;  CO*  +  H2  =  CO  +  2H  (ii) ;  H  +  CO  =  whether  the  temp,  is  <  or  >200°.  C.  R.  H. 

HCO  (iii) ;  HCO  +  02  =  H02  +  CO  (iv).  The  H02 

yields  02  and  H20.  This  postulate  is  verified  by  Experimental  study  of  the  latent  image  form- 
experiments  using  Hg-sensitised  radiations  with  ation  by  means  of  interrupted  and  Herschel 
H2~C0  mixtures  to  which  a  trace  of  02  is  added.  exposures  at  low  temperature.  Measurements 

W.  R.  A.  of  reciprocity  law  failure  at  low  temperature. 
Photolysis  of  carbonic  acid.  E.  Baur,  K.  J.  H.  Webb  and  C.  H.  Evans  (J.  Opt.  Soc.  Amer., 
Gloor,  and  H.  Kunzler  (Helv.  Chim.  Acta,  1938,  21,  1938,  28,  249 — 263). — Intermittent  exposures  at 

103S — 1053;  cf.  A.,  1937, 1,  318  ;  11,513). — The  yields  liquid  air  temp,  with  warming  up  intervals  between 
of  CH20  obtained  from  rhodamine  3B,  carried  in  resin,  exposures  indicate  that  changes  vital  to  the  photo¬ 
in  presence  of  various  “  redox  ”  materials  and  from  graphic  process  take  place  during  the  warming  up 
various  esters  of  rhodamine  B  in  presence  of  EeCl3,  periods.  White  light  and  Herschel  exposures  have 
when  irradiated  by  the  Baur-Fricker  method,  have  also  been  made  under  a  variety  of  temp,  conditions 
been  determined.  No  CH20  is  obtained  with  the  free  and  lead  to  radically  different  results.  The  failure 
acid.  The  nature  of  the  esterifving  group  is  of  of  the  low-intensity  reciprocity  law  has  disappeared 
secondary  importance,  but  large  groups  are  at  — 78°  and  that  of  the  high-intensity  law  at  — 186°. 
advantageous.  CH^O  is  also  obtained  from  rhod-  The  results  can  readily  be  explained  on  Gurney  and 
amines  and  chlorophyll  (I)  in  presence  of  redox  Mott’s  theory  (A.,  1938,  I,  260).  T.  H.  G. 

materials  in  non-aq,  solutions  (alcohols  and  phenols). 

Irradiation  of  an  emulsion  of  pulverised  leaves  and  Theory  of  the  Schwarzschild  effect.  I.  A. 
geraniol  in  H*0  saturated  with  C02  and  buffered  with  Narath  (Z.  wiss.  Phot.,  1938,  37,  162 — 192). — 
CaC03  gives  higher  yields  of  CH20  and  is  claimed  to  Previous  theories  and  mathematical  representations 
produce  synthesis  of  CH20  in  vitro .  Improved  yields  of  reciprocity  law  failure  are  discussed  in  detail  and 
are  also  obtained  from  (I)  carried  on  acetate  silk  criticised.  Errors  in  previous  theories  are  shown  to  be 
impregnated  with  C8H18 -b  cetyl  alcohol  and  immersed  due  to  erroneous  conclusions  from  the  data.  The 
in  aq.  methylene-blue  (II)  when  the  solution  is  satur-  Schwarzschild  exponent  p,  in  Ijp  =  const.,  varies 
ated  with  C02.  CH20  is  also  obtained  when  acetate  with  different  densities  and  is  not  related  to  the  y. 
silk  is  dyed  with  other  dyes  and  soaked  in  C8H18  +  The  failure  is  greater  with  more  sensitive  emulsions, 
cetyl  alcohol  and  immersed  in  (II)  saturated  with  C02.  but  this  is  not  connected  with  the  relation  also  found 

J.  W.  S.  to  grain-size.  The  law  failure,  contrary  to  Webb’s  con- 
Photochemical  formation  of  carbonyl  chloride,  elusions  (J.  Opt.  Soc.  Amer.,  1935,  25,  4),  varies  with 
XII.  Photochemical  formation  of  carbonic  acid  X.  Webb’s  results  for  variation  of  failure  with  temp., 
from  carbon  monoxide  and  oxygen,  sensitised  largely  agreeing  with  Sheppard  (B.,  1936,  384), 
by  chlorine .  Existence  of  the  equilibrium  CO  +  prove  characteristic  minima  in  the  I-l.t  curves,  but 
Cl  COC1  in  the  photochemical  formation  of  the  assumption  that  the  lack  of  these  at  low  temp,  is 
carbonyl  chloride  and  its  disturbance  by  means  due  to  the  disappearance  of  one  of  two  opposite 
of  oxygen.  XIII.  Photochemical  formation  of  effects  cannot  be  maintained.  It  is  suggested  that 
carbonic  acid  from  carbon  monoxide  and  oxygen,  if  data  for  very  low  intensities  were  obtained,  the  low 
sensitised  by  chlorine.  Reactions  resulting  from  temp,  curves  would  rise  again  and  thus  show  the  same 
the  COCI  radical.  W.  Brenschede  (Z.  physikal.*  minima  as  the  curves  for  higher  temp.  Reciprocity 
Chem.,  1938,  B,  41,  237 — 253,254 — 286;  cf.  A.,  1938,  law  failure  at  high  intensities  is  considered  to  be  a 
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surface  effect,  deviations  of  low  intensities  being* 
ascribed  to  absorption  effects  (uniform  or  selective). 

J.  L. 

Action  of  light  and  Runge's  capillary  images. 
R.  E.  Liesegang  (Z.  wiss.  Phot.,  1938,  37,  160 — 
162). — Runge’s  rings,  produced  by  allowing  drops  of  5% 
Co(N03)2  to  fall  on  filter-paper  impregnated  with  2% 
aq.  K2Cr04  and  dried,  are  largely  inhibited  if  the  paper 
is  exposed  to  daylight  (for  1  hr.)  before  treatment 
with  the  Co  solution.  If  part  only  of  the  paper  is 
exposed,  the  rings  extend  from  the  unexposed  part 
a  little  way  into  the  exposed  side ;  the  effect  is  there¬ 
fore  a  nuclear  one.  The  rhythmic  ring  formation 
is  controlled  by  the  periodicity  of  application  of  the 
drops,  but  if  the  solution  is  sucked  up  from  one  edge 
of  the  paper,  some  poriodicity  is  observed,  duo  to  the 
spacing  of  the  pores  of  the  paper ;  both  diffusion  and 
capillary  phenomena  are  therefore  involved.  J.  L. 

Mercury-photosensitised  decomposition  of 
ethane.  II.  Production  of  hydrogen  and  the 
mechanism  of  reaction.  E.  W.  R.  Steacie  and 

X.  W.  E.  Phillips.  III.  The  reaction  in  presence 
of  added  deuterium.  E.  W.  R.  Steacie,  W.  A. 
Alexander,  and  N.  W.  F.  Phillips  (Canad.  J.  Res., 
1938,  16,  B,  303—313,  314—318;  cf.  A.,  193S,  I, 
366). — II.  The  Hg-photosensitised  decomp,  of C2H6 
using  a  continuous  flow  system  for  rapid  removal  of 
the  products  leads  to  considerable  production  of  H2. 
The  reaction  is  considered  to  involve  firstlv  a  C— H 

Kf 

fission  and  to  consist  of  the  following  processes : 
C2He  +  Hg  (V,)  =  C2II5  +  H  +  Hg  (i&’0)  (I) !  H2  + 
Hg  (3P,)  =  2H  +  Hg  (\%)  (II) ;  H  +  C2H6  =  CH4  + 
CH3  (III) ;  II  +  C2H„  =  C2H5  +  H2  (IV) ;  2CH3  = 
C2H6  (V);  CH3  +  C2H5  =  G‘H8  (VI);  2C,HS  = 
C4H10  (VII) ;  2H  =  H2  (VIII).  The  conclusion  that 
(III)  is  faster  than  (IV)  leads  to  a  revision  of  the 
activation  energy  for  (IV)  to  approx.  9  kg.-cal. 

III.  Using  C2H6-D2  mixtures,  the  products  were 
separated  by  low- temp,  fractional  distillation  and  the 
D  content  of  oach  determined.  The  CH4,  C3H8,  and 
C4H10  obtained  were  considerably,  and  the  residual 
C2H6  only  slightly,  deuterised.  It  is  concluded  that 
there  are  rapid  exchanges  between  CH3  and  D2  and 
C2H5  and  D2  and  that  since  C2H5  +  H  =  C2H0  and 
C2H6  -f-  H2  —  C2H6  +  H  do  not  occur  to  any  great 
extent  the  low  quantum  yield  of  the  reaction  (approx. 
0*1)  cannot  bo  due  to  re-formation  of  C2H6.  F.  H. 

Quantum  yield  of  chloroacetic  acid  hydrolysis. 
W.  G.  Leighton,  R.  N.  Smith,  and  P.  A.  Leighton 
(J.  Amer.  Chem.  Soc.,  193S,  60,  2566). — The  quantum 
yield  in  the  U02C204  and  CH2C1*C02H  actinometers 
at  X  2537  A.  appears  to  be  <^1.  E.  S.  H. 

Photochemical  decomposition  of  adsorbed 
acetone.  V.  Kttdrjavtzeva  and  N.  Prileshaeva 
(Acta  Physicochim.  U.R.S.S.,  1938,  8,  211 — 226). — 
The  photochemical  decomp,  of  COMe2  adsorbed  on  Bi 
and  Sb  layers  has  been  investigated  in  the.  ranges 
3200 — 2500  a.  and  <1950  a.,  in  which  COMe2 
absorbs,  by  irradiating  a  thin  mirror  of  the  metal  on 
which  the  COMe2  is  adsorbed.  The  rate  at  which  the 
mirror  is  removed  by  the  free  CH3  produced  by  photo¬ 
chemical  decomp,  of  COMe2  at  different  parts  of  the 
spectrum  was  determined.  In  both  X  ranges  the 


absorption  limit  was  displaced  in  the  direction  of 
longer  XX  compared  with  gaseous  COMe2,  the  dis-: 
placement  being  caused  by  a  decrease  of  the  distance 
between  the  electronic  levels  in  the  adsorbed  mols. 

A.  J.  M. 

Primary  photochemical  reactions.  X.  Photo¬ 
lysis  of  cyclic  ketones  in  the  gas  phase.  XI. 
Photolysis  of  aldehydes  and  ketones  in  paraffin- 
oid  solution.  XII.  Effect  of  temperature  on 
the  quantum  yield  of  the  decomposition  of  di-»- 
propyl  ketone  in  the  vapour  phase  and  in  solu¬ 
tion.  C.  H.  Bampord  and  R.  G.  W.  Norrish 
(J.C.S.,  1938,  1521—1531,  1531—1543,  1544—1554; 
cf.  A.,  1935,  1468). — X.  cycfoHexanone  and  suberone 
decompose  by  type  I  reactions  yielding  CO  and 
olefines  (cf.  A.,  1935,  713).  The  decomp,  of  3- and  4- 
methylcycZohexanones  is  mainly  of  type  I,  but  also 
exhibits  a  new  typo,  yielding  a  diolefine  and  an 
aldehyde.  2-MethylcycZohexanone  and  menthone  de¬ 
compose  by  type  II  reactions.  The  similarity  of 
these  type  II  reactions  to  that  shown  by  the  straight- 
chain  CO  compounds  is  strong  evidence  against  the 
participation  of  free  radicals  in  this  type  of  reaction. 

XI.  The  photolysis  of  COMeEt,  COEt2,  COMeBua, 
COPra2,  MoCHO,  n-but-,  tsovaler-,  and  croton- 
aldehyde  in  medicinal  paraffin  and  in  tsooctane  has 
been  studied.  The  primary  process  can  be  differen¬ 
tiated  into  two  types  analogous  to  those  observed  for 
the  vapour,  but  the  course  of  type  I  reactions  in  the 
case  of  ketones  is  modified  by  secondary  changes  in 
solution,  duo  to  free  radicals  produced  in  the  reaction 
becoming  hydrogenated  at  the  expense  of  the  solvent 
at  70 — 100°.  At  room  temp,  the  type  I  reaction  is 
suppressed  completely,  owing  to  re-combination  of  the 
free  radicals  in  accordance  with  the  Franck-Rabino- 
witch  principle.  In  confirmation  of  earlier  views  as 
to  the  mechanism  of  photolysis,  it  is  found  that  those 
reactions  which  yield  mols.  rather  than  free  radicals 
occur  as  readily  at  or  below  room  temp,  as  at  1009. 

XII.  The  quantum  yields  of  type  I  and  type  II 
decomp,  in  the  gaseous  phase  are  practically  inde¬ 
pendent  of  temp.  (0 — 100°),  but  in  solution  the  quantum 
yield  of  type  I  rises  from  almost  0  at  room  temp,  to 
0*3  at  100°.  The  quantum  yield  of  type  II  decomp, 
in  solution  is  affected  to  a  smaller  extent  by  temp. 
The  results  are  explained  in  terms  of  the  Franck- 
Rabinowitch  principle,  and  a  quant,  treatment  is 
given.  At  low  temp,  in  solution  the  alkyl  and  acyl 
radicals  produced  in  type  I  decomp,  mainly  re¬ 
combine,  but  stabilisation,  and  consequently  photo¬ 
lysis,  occur  at  higher  temp,  through  hydrogenation 
of  the  radicals,  or  decomp,  of  the  acyl  group.  Calc, 
energies  of  activation  for  the  hydrogenation  and 
decomp,  reactions  are  12*3  and  17  kg.-cal.,  respectively. 

E.  S.  H/ 

Photochemical  studies.  XXVIII.  Photo¬ 
chemical  decomposition  of  methyl  ethyl  ketone 
by  wave-lengths  from  1850  to  2000  a.  V.  R.  Ells 
and  W.  A.  Noyes,  jun.  (J.  Amer.  Chem.  Soc.,  1938. 
60,  2031 — 2036). — Decomp,  at  room  temp,  with 
mainly  X  3130a.  yields  approx.  11%  of  diketones. 
With  XX  1850 — 2000  a.  the  quantum  yield  of  CO 
increases  from  0*70  to  0*88  as  the  pressure  decreases 
from  90  to  0*1  mm. ;  diketones  are  also  formed  in  this 
spectral  region,  and  the  formation  of  Ac2  is  shown 
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spectroscopically.  The  total  quantum  yield  of  decomp, 
with  XX  <2000  A.  is  approx.  1  at  low'  pressures  when 
allowance  is  made  for  diketone  formation.  At 
higher  temp.  CH4  is  formed,  but  at  room  temp,  the 
hydrocarbon  products  are  C2H0,  C3Hg,  and  C4Hl0  in 
approx,  equal  amounts.  Possible  secondary  reactions 
are  discussed.  E.  S.  H. 

i  .  .  ■ 

Behaviour  of  acetylacetone  on  irradiation. — 
See  A.,  1938,  II,  472. 

Photolysis  of  mercaptans.  M.  Meissner  and 
H.  W.  Thompson  (Trans.  Faraday  Soc.,  1938,  34, 
1238 — 1239).- — There  is  a  decrease  of  pressure  when 
EtSH  vapour  is  irradiated  with  the  ultra-violet 
emission  from  a  Hg  arc.  A  yellow  oil,  probably 
Et2S2,  is  formed,  and  the  gaseous  products  are  chiefly 
H2  with  about  10%  of  C2H6  and  traces  of  unsaturated 
hydrocarbons.  The  main  reaction  is  considered 
to  be  2EtSH  —  Et2S2  +  H2,  with  a  side  reaction 
EtSH  —  C2H6  +  S.  Alkyl  mercaptans  are  ■  un¬ 
suitable  for  detailed  study.  F.  L.  U. 

Reaction  and  energy  consumption  of  fructose 
in  the  short  and  medium  wave-length  ultra¬ 
violet  regions.  G.  Ehrhardt  (Helv.  Chim.  Acta, 
1938,  21,  985—1003). — The  absorption  spectrum  of 
aq.  solutions  of  fructose  comprises  the  superimposed 
spectra  of  the  koto-  and  cyclic  forms,  both  of  which 
undergo  photochemical  decomp.  Especially  in  cone, 
solutions  the  reaction  velocity,  in  the  short  ultra¬ 
violet  region  decreases  when  the  solution  is  kept, 
this  being  interpreted  as  duo  to  the  formation  of 
stable  mol.  complexes.  The  quantum  yield  decreases 
wTith  increasing  concn.  J.  W.  S. 

Action  of  light  on  porphyrins.  II. — See  A.,  1938, 
II,  461. 

Photosynthesis, —See  A.,  1938,  III,  1063. 

Action  of  p-rays  of  radium  on  organic  acids, 
especially  maleic  acid. — See  A.,  1938,  III,  1044. 

i 

Ultrasonic  waves  in  chemistry.  G.  Schmid  (Z. 
Elektrochem.,  1938,  44,  728— 742).— The  effects  of 
ultrasonic  waves  in  coagulating  suspensions,  producing 
dispersions,  degassing  liquids,  and  promoting  re¬ 
actions  through  activation  of  02  are  described.  The 
potentials  required  for  the  electrolytic  liberation  of 
H2,  Cl2,  and  02  are  reduced  by  ultrasonic  waves,  which 
also  destroy'  the  passivity'  of  Fe  and,  when  applied 
during  crystallisation,  decrease  the  grain-size  in  metals. 
The  effects  of  ultrasonic  waves  in  causing  refraction 
of  light  waves  are  also  described.  Possible  applic¬ 
ations  in  chemical  processes  and  in  material  testing 
are  discussed.  J.  W.  S. 

Detonation  of  nitrogen  trichloride  by  super¬ 
sonic  waves.  V.  Bobolev  and  J.  Chariton  (Acta 
Phy'sicochim.  U.R.S.S.,  1937, 7, 416). — NC13,  contained 
in  a  thin-bottomed  glass  vessel,  was  immersed  in  oil 
2  cm.  from  the  oscillating  cry'stal  and  detonated  after 
about  10  sec.  exposure,  W.  R.  A. 

Reactions  in  the  solid  state.  W.  E.  Garner 
(Sci.  Progr.,  1938,  33,  209 — 229). — A  review. 

Lithium  phosphide.  C.  Legotjx  (Compt.  rend., 
1938,  207,  634 — 636). — LiPH2t4NH:i  (I)  is  prepared 
as  a  white  cry'st.  powder  (cubic)  by  the  action  of  PH3 


on  a  solution  of  Li  in  liquid  NH3.  Hy'drolvsis  of  (I) 
gives  PH3,  NH3,  and  LiOH.  A.  J.  E.  W. 

Reactions  between  dry  inorganic  salts.  IV, 
Reactions  below  the  fusion  point,  H.  L.  Linke 
and  L,  J.  Wood  (J.  Amer.  Chem.  Soc.,  1938,  60, 
2320 — 2325;  cf.  A.,  1936,  1216). — Double  decomp, 
reactions  involving  Na,  K,  Rb,  Cs,  Cl,  Br,  and  I  have 
been  investigated  at  400 — 500°  and  the  products 
examined  by  X-ray  analysis.  When  the  combinations 
large  cation  -f-  small  anion  and  largo  anion  -f-  small 
cation  were  heated  at  400°  for  36  hr.,  reaction  pro¬ 
ceeded  to  some  extent  towards  the  stable  pairs  in 
16  of  the  18  reactions.  When  the  stable  pairs  were 
heated  at  400°  for  36  hr.,  reaction  proceeded  to  some 
extent  towards  the  reciprocal  pairs  in  7  cases.  One 
reaction  proceeded  partly  towards  the  stable  pair 
when  subjected  to  3500  atm.  per  sq.  in.  for  10  min. 

E.  S.  H. 

Reduction  of  silver  ions  by  means  of  hydrogen 
adsorbed  on  silica  gel.  L.  G.  Majdanovskaja 
(Acta  Phy'sicochim.  U.R.S.S.,  1938,  8,  258—260). — 
Purified  Si02  gel  treated  with  H2  at  500°  will  reduce 
AgN03,  but  the  amount  of  Ag'  deposited  is  not  equal 
to  the  equiv.  of  the  total  H2  adsorbed  by'  the  gel. 
Similar  results  were  obtained  with  the  replacement  of 
Na’  from  NaCl  solution.  Si02  gel  which  has  adsorbed 
H2  at  room  temp,  contains  no  active  H  and  is  unable 
to  reduce  AgN03.  A.  J.  M. 

*  Reaction  of  some  anhydrous  [metallic]  chlor¬ 
ides  with  anhydrous  acetic  acid  and  formic 
acid.  H.  Funk  and  F.  Romer  (Z.  anorg.  Chem., 
1938,  239,  288— 294).— Anhyd.  BeCl2,  MgCl2,  CaCl2l 
and  SrCl2,  when  warmed  with  anhyd.  HC02H,  afford 
the  anhyd.  formates,  with  evolution  of  HC1.  With 
anhy'd.  AcOH,  BeCl2  affords  Be40(OAc)fi  on  heating ; 
MgCl2  at  room  temp,  yields  MgCl2,OAcOH,  as  found 
by  Quinet  (A.,  1937,  I,  256),  but  the  product  on  heat¬ 
ing  is  the  compound ,  Mg(OAc)2,2AcOH,  and  not 
Mg(OAc)2,l -5Ac*OH ;  CaCl2  and  SrCl2  yneld  the 
compounds ,  CaCl(OAc),  CaCl(OAc),AcOH,  and 
SrCI(OAc).  ZnCl2  dissolves  in  anhy'd.  AcOH  with 
evolution  of  HC1,  but  the  solution  cannot  be  crystal¬ 
lised.  BaCl2,  CdCl2,  and  HgCl2  do  not  react  with 
anhy'd.  AcOH.  F.  J.  G. 

Reactions  in  the  solid  state  at  higher  temper¬ 
atures.  XX.  Formation  of  anorthite  and 
gehlenite  by  reaction  in  the  solid  state.  W. 
Jander  and  J.  Petri  (Z.  Elektrochem.,  1938,  44, 
747 — 754). — The  synthesis  of  gehlenite 
(2Ca0,Al203,Si02)  (I)  and  anorthite  (Ca0,Al203.2Si02) 
(II)  in  the  solid  state  occurs  through  the  intermediate 
production  of  ^CaO^A^Oo  (Ill),  CaOjA^Og  (IV), 
£j-2Ca0,Si02  (V),  and  CaO,Si02  (VI).  (I)  is  formed 
rapidly  by  interaction  of  (III)  with  Si02  and  of  (V) 
with  Al203,  but  the  combination  of  (IV)  and  (VI)  is 
slow.  (I)  can  also  be  produced  by  reaction  in  the 
solid  state  between  sillimanite  (Al203,Si02)  and  CaO. 
Interaction  of  (I)  with  more  Si02  y'ields  (II)  and  (VI). 
(II)  is  also  formed  by  interaction  of  (I)  with  A1203  and 
Si02.  Other  passible  modes  of  formation  of  (II),  e.g.} 
interaction  of  (IV)  with  Si02,  are  very  slow.  Kaolin 
(Al203,2Si02,2H20)  reacts  readilv  with  CaO,  however, 
to  yield  (II).  "  J.  W.  S. 
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IX 


Reaction  of  chromates  at  high  temperatures. 

IV.  Decomposition  of  mixtures  of  calcium 
chromate  with  calcium  carbonate.  V.  Decom¬ 
position  of  strontium  chromate.  VI.  Decom¬ 
position  of  mixtures  of  strontium  chromate  and 
strontium  carbonate.  V.  T.  Athavale  and 
S.  K.K.  Jatkar  (J.  Indian  Inst.Sci.,  1938,21,  A,  119 — 
129,  759—167,  179—188;  cf.  A.,  1938,  I,  155).— IV. 
When  CaCrOj  and  CaC03  are  heated  together  at  low 
pressures  the  intermediate  stages  33-3%  and  40% 
decomp,  can  be  detected,  corresponding  with  the 
formation  of  the  compounds  9Ca0,4Cr03,Cr203  and 
17Ca0,6Cr03,2Cr203,  already  observed  in  the  acid- 
sol.  portions  from  the  66*6%  and  75%  stages. 

V.  SrCr04  begins  to  decompose  at  approx.  900° 

in  vac.,  the  heat  of  dissociation  being  51*5  kg. -cal. 
per  g.-mol.  of  02.  It  melts  at  1200°.  Intermediate 
stages  occur  at  50%,  66-6%,  and  75%  decomp.,  and  are 
stable  at  0-2  mm.  over  the  ranges  930 — 1200°,  1225 — * 
1300°,  and  1325 — 1450°,  respectively.  The  compounds 
formed  are  respectively  8Sr0j4Cr03,2Cr203  (I), 

3Sr0,Cr03,Cr203  (II),  and  8Sr0,2Cr03,3Cr263  (III). 
With  warm  AcOH  (I)  and  (II)  afford  respectively 
8 Sr0ACr03,Cr203  and  9Sr0)4Cr03,Cr203 ;  (III)  is  not 
affected. 

VI.  When  SrCr04  and  SrC03  are  heated  together 
dissociation  begins  at  a  lower  temp,  than  for 
either  alone,  the  gas  containing  C02  and  02  in  an 
approx,  const,  ratio  2:1.  Intermediate  stages  at 
25%,  33*3%,  and  40%  decomp,  can  be  recognised,  the 
products  in  the  last  two  being 

8SrO(or  9Sr0),4Cr03,Cr203  (cf.  above)  and 
HSr0fiCr03i2Cr203.  F.  J.  G. 

Preparation  of  calcium  phosphide. — See  B., 
1938,1292. 

Effect  of  alkalinity  and  impurities  on  stability 
of  calcium  hypochlorite. — See  B.,  1938,  1292. 


Reactions  of  chromates  at  high  temperatures. 

VII.  Decomposition  of  barium  chromate,  and 
of  mixtures  of  barium  chromate  with  barium 
carbonate.  V.  T.  Athavale  and  S.  K.  K,  Jatkar 
(J.  Indian  Inst.  Sci.,  1938,  21,  A,  273— 283).— The 
dissociation  pressures  of  BaCr04  from  1240°  to  1365° 
have  been  determined.  The  heat  of  decomp,  is  49*6 
kg.-cal.  per  g.-mol.  of  02.  BaCr04  melts  with  complete 
decomp,  at  1400°,  but  when  it  is  heated  at  1265°/ <0*2 
mm.  the  decomp,  ceases  at  50%,  the  product  being 
8Ba0ACr03i2Cr203.  This  is  stable  at  1420°.  Acids 
extract  8Ba0ACr03,Cr203.  .  Mixtures  of  BaCr04  and 
BaC03  decompose  more  readily  than  either  substance 
alone  or  than  the  corresponding  Sr  mixtures,  and 
stages  at  25%,  33%,  and  40%  can  be  observed, 
corresponding  with  12 Ba0$Cr03,Cr203, 
9Ba0£Cr03,Cr203 ,  and  HBa0fiCr03,2Cr203.  Dis¬ 
sociation  pressures  from  760°  to  980°  are  given.  The 

heat  of  decomp,  is  45*1  kg.-cal.  per  g.-mol.  F.  J.  G. 

1.  ....  .  • 

Metallic  amides  and  metallic  nitrides.  IV. 
Zinc  nitride.  R.  Jtjza,  A.  Neuber,  and  H.  Hahn 
(Z.  anorg.  Chem.,  1938,  239,  273 — 281). — The 
optimum  temp,  for  the  prep,  of  Zn3N2  from  Zn  dust 
and  NH3  is  600°,  as  it  decomposes  at  higher  temp. 
Specimens  so  obtained  are  greyish-black  and  relatively 
stable  to  air.  They  have  p:;5  6*22  and  give  a  sharp 


X-ray  diagram  corresponding  with  the  Mn^Oj  lattice 
(space-group  TJ)  with  a  9*77  a.  Specimens  prepared 
from  Zn(NH2)2  are  black,  less  dense,  almost  amor¬ 
phous  to  X-rays,  and  slowly  decompose  in  air.  Zn3N2 
dissolves  in  dil.  HC1,  H2S04,  and  NaOH ;  it  oxidises 
slowly  in  02  at  400°  and  ignites  at  730° ;  in  H2  it 
evolves  NH3  slowly  at  400°  and  rapidly  at  600°,  and  it 
decomposes  in  NH3  above  600°  and  at  a  lower  temp,  in 
N2.  y?  =  — 0*30  and  the  heat  of  formation  is  5*3  kg.- 
cal.  per  g.-mol.  F.  J.  G. 

Isothermal  dehydration  of  double  salts  of  the 
schonite  type  :  X-ray  investigation.  H.  Hole- 
MANN  (Z.  anorg.  Chem.,  193S,  239,  257 — 272).— In 
the  isothermal  dehydration  of  double  salts, 
iP2S04,MnS04,6H20,  no  intermediate  stages  can  be 
detected  by  means  of  X-rays.  The  salts  fall  into  two 
classes  differentiated  by  the  nature  of  tho  final 
product,  which  for  the  K  Zn,  NH4  Zn,  NH4  Co,  and 
Tl1  Ni  salts  is  obtained  at  once  in  the  cryst.  state  and  is 
the  anhyd.  double  salt  MI2S04,!MIIS04  (I),  whereas  for 
tho  other  salts  the  final  product  is  amorphous  at  first 
when  formed  at  low  temp,  and  at  150°  crystallises  as 
langbeinite,  M[2S04,2]M[IS04  (II)  with  separation  of 
M^SO,*.  Correspondingly,  (I)  can  be  crystallised 
from  K2S04-ZnS04  melts,  but  not  from  K2S04-MgS04 
melts.  (II)  cannot  be  obtained  by  heating  the  finely- 
ground  components  at  360°.  The  different  behaviour 
of  the  two  groups  is  discussed  with  reference  to  ionic 
radii  and  the  types  of  double  salt  which  crystallise 
from  solutions.  F.  J.  G. 

Boron  hydrides.  X.  Preparation  and  pre¬ 
liminary  study  of  the  new  compound  BgHyN. 
H.  I.  Sciilesinger,  D.  M.  Ritter,  and  A.  B.  Burg 
(J.  Amer.  Chem.  Soc.,  1938,  60,  2297 — 2300;  cf.  A., 
1938,  I,  207). — The  prep,  of  m.p.  —66*5°, 

b.p.  76*2°,  by  the  action  of  B2H6  on  B2H6,2NH3  is 
described.  B2H7N  is  readily  hydrolysed  in  acid 
solution,  and  decomposes  on  warming,  yielding  B2H6 
and  an  unidentified  solid.  It  reacts  with  NMe3 ;  with 
NH3  the  product  is  a  stable  solid,  B2HvN}NH3y  which 
yields  B3N3H6  when  heated  at  200°,  and  reacts  with 
Na  in  liquid  NH3  giving  NaN H2 , B2 H7N .  The 
properties  are  in  accordance  with  the  proposed  struc¬ 
ture  bh2:nh2*bh3.  e.  s.  h. 

Separation  of  carbon  isotopes  by  diffusion. 
P.  Capron,  J.  M.  Delfosse,  M.  De  Hemphnne,  and 
H.  S.  Taylor  (J.  Chem.  Physics,  1938,  6,  656). — 
With  a  battery  of  51  Hertz-type  diffusion  pumps  the 
separation  factors  for  G  isotopes  in  C02-A  and  C02-N2 
mixtures  are  respectively  2*4  and  5*4.  From  these 
data  the  separation  factor  for  CH4  is  calc,  as  1*18. 
After  30  hr.  pumping  300  c.c.  of  CH4  at  1*8  mm.  Hg 
were  obtained  having  30 — 32%  13C  as  indicated  by  the 
relative  intensities  of  the  Swan  bands.  W.  R.  A. 

Raman  spectroscopic  investigations.  XIL 
Constitution  of  the  acids  of  elements  of  group  V 
of  the  periodic  system,  m.  Preparation  and 
constitution  of  orthonitric  acid.  A.  Simon  [with 
H.  Hoppner]  (Kolloid-Z.,  1938,  85,  8— 15).— Liquid 
HN03  contains  N020H  mols.  and  gives  evidence  of 
partial  decomp,  into  N205.  The  spectrum  of  liquid 
HN03,H20  is  similar.  On  solidification  N020H 
passes  into  H[N03],  and  N020H,H20  into 
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[H,H20][N03],  No  evidence  of  the  existence  of  an 
ortho-acid  was  obtained.  E.  S.  H. 

Action  of  antimonious  anhydride  and  anti¬ 
mony  sulphide  on  thiol  acids. — See  A,,  1938,  II, 
471. 

Interchange  reactions  of  oxygen.  III.  Inter¬ 
change  of  oxygen  between  water  and  acetic  acid. 
J7  B.  M.  Herbert  and  I.  Lauder  (Trans.  Faraday 
Soc.,  1938,  34,  1219—1221 ;  cf.  A.,  1938, 1,  251).— In 
experiments  lasting  up  to  166  hr.  no  exchange  of  0 
between  H2180  and  AcOH,  KOAc,  and  NH2Ac, 
respectively,  is  detectable.  It  is  thus  considered 
certain  that  hydration  of  the  acid  to  the  ortho  form 
does  not  occur.  F.  L.  U. 

Alkyl  thiosulphites.  III.  Thiosulphurous 
acid  as  intermediate  product  in  Wackenroder’s 
reaction.  H.  Stamm  and  H.  Wintzer  (Ber.,  1938, 71, 
[B]f  2212— 2219;  cf.  A.,  1937,  II,  480).— During  acid 
(HN03,  HC104)  hydrolysis  of  M^SgOrj  in  presence  of 
AgN03  a  brick-red  compound  Ag2S,Ag2S03  is  pptd., 
the  formation  of  which  indicates  that  H2S202  decom¬ 
poses  thus  :  H2S202  =  H2S  +  S02.  Mixtures  of 

Me2S202  and  aq.  HI  give  an  immediate  ppt.  of  I  and  S. 
Since  none  of  the  final  products  either  of  Me2S202 
hydrolysis  or  of  Wackenrodcr’s  reaction  can  oxidise 
HI,  it  is  inferred  that  the  oxidation  is  due  to  H2S202 
itself,  t.e.,  H2S202  +  2HI  =  2H20  +  2S  +  21,  as  is 
confirmed  by  analysis  when  the  reaction  takes  place  in 
98%  HC02H.  The  decomp,  of  H2S202  is  considered 
to  bo  reversible,  in  which  event  the  occurrence  of  this 
substance  as  an  intermediate  product  in  Wacken¬ 
roder’s  reaction  is  strongly  supported  by  the  above 
evidence.  F.  L.  U. 

Neutral  tellur ates  and  basic  tellur ates  of  nickel 
and  cobalt.  F.  Fouasson  (Bull.  Soc.  chim.,  1938, 
[v],  5,  1380— 1385;  cf.  A.,  1938,  I,  266).— Ppts. 
having  M^O  :  Te03  (n)  =  1 — 2  (M11  —  Co,  Ni)  are 
obtained  on  mixing  aq.  MnS04  and  Na2Te04.  The 
basic  tellurates  (n  =  2)  are  obtained  by  using  excess 
of  Mi*S04  or  in  slightly  acid  solution,  and  the  neutral 
salts  (?i  =  1)  with  excess  of  Na2Te04  in  strongly 
alkaline  solution.  The  To  is  not  completely  pptd. 
The  ppts.  are  gelatinous  and  give  vitreous  masses 
when  dried  over  H2S04  A.  J.  E.  W. 

Molybdates,  tungstates,  and  vanadates  of  some 
chromium  complexes.  E.  Neusser  (Z.  anorg. 
Chem.,  1938/  239,  240 — 244). — The  following  com¬ 
pounds  are  described:  [Cr(NH3)e](Mo04)Cl ; 

[Cr  (NH3)  61(  W  04)C1 ;  [Cr(NH3)6](Mo04)Br,3H20 ; 

[Cr(NH3)6](W04)Br,3H20 ;  [Cr(NH3)6](Mo04)I 

(impure);  [Cr(NH3)6L(W04)2,W207,6H20  (impure); 
[Cr(NH3)6](V03)3,3H20 ;  [Cr(NH3)5Cl]Mo3O10,5H2O ; 

Cr(NH3)5Cl]W04 ;  [Cr(NH3)5Cl](Y03)o  (impure); 

[Cr(NH3)5(CNS)]Mo3O10,(NH4)2MoO4,4H2O. 

F.  J.  G. 

Reaction  of  neutralisation  in  sulphuric  acid  as 
a  solvent.  M.  Ussanovttsch  (Acta  Physicochim. 
U.R.S.S.,  1937,  7,  467— 468).— In  H2S04,  HC104  is 
neutralised  thus  :  NaHS04  +  HQ04  =  NaC104  4~ 
H2S04 ;  H3OHS04  +  HQ04  =  H30*C104  +  H^. 

W.  R.  A. 

Iodous  sulphates.  I.  Masson  and  C.  Argument 
(J.C.S.,  1938,  1702— 1708).— Decomp,  of  HI03  by 
Q  Q  (a.,  I.) 


cone.  H2S04  yields  I2O^SOz  (I) ;  no  evidence  of  the 
alleged  I203,S03,0*5H20  (Chretien,  A.,  1897,  ii,  138) 
was  obtained.  The  reaction  occurring  in  the  cold 
may  be  represented  by  21 2  +  3I206  5I203.  In 

H2S207  at  215 — 220°  the  reaction  I206->  I203  -f-  02 
occurs  quantitatively.  In  acid  more  dll.  than 
H2S04,H20,  (I)  decomposes  into  HI03  and  I;  in 
H2S207  it  is  converted  into  I20Zi4J$0z>xH<p  (II) 
(x  =  1,  probably).  When  (II)  is  diluted  to 
<100%  H2S04,  (I)  is  formed,  but  I  and  I205  are 
pptd.  as  an  intermediate  step.  The  mechanism 
is  discussed;  it  is  concluded  that  solutions  of  (II) 
contain  Im  in  a  complex  ion  (possibly  negative)  and 
that  solutions  of  (I)  contain  the  cations  of  an  equi¬ 
librium  IO+  +  2H+  If++  +  H20.  E.  S.  H. 

Reaction  between  potassium  permanganate 
and  oxalic  acid,  and  the  decomposition  of 
potassium  manganioxalate.  J.  Bradley  and 
G.  Van  Praagh  (J.C.S.,  1938,  1624— 1636).— The 
yellow  solution  formed  by  mixing  aq.  KMn04  and 
H2C204  contains  [Mnin(C204)2J2H20]'  (I),  which 

decomposes  slowly  into  MnC204  and  C02.  The 
pptn.  of  Mn02  from  KMn04  andMnS04,  the  conversion 
of  Mn02  into  (I)  by  H2C204,  and  the  self-reduction 
of  (I)  have  been  studied.  The  reduction  of  Mn02 
by  H2C204  is  a  surface  reaction,  accompanied  by  a 
homogeneous  reaction  between  Mn"  and  Mn””, 
yielding  Mn’*’.  The  initial  rates  of  decomp,  of  (I) 
in  media  of  different  [H*]  and  [H2C204]  have  been 
measured,  and  the  mechanism  of  decomp,  is  discussed. 

E.  S.  H.  * 

Low-temperature  oxidation  of  iron.  H.  R 
Nelson  (J.  Chem.  Physics,  1938,  6,  606 — 611;  cf. 
A.,  1937,  I,  288). — Electron  diffraction  investigation 
of  the  oxide  films  formed  on  abraded  Fe  specimens  by 
heating  in  air  at  80 — 260°  has  not  revealed  structural 
effects  due  to  a  crit.  temp,  near  200°.  a-Fe203 

has  been  found  on  specimens  oxidised  at  any  temp.  > 
130°,  provided  that  the  period  of  oxidation  is  >  a 
min.  val.  dependent  on  the  temp.'  Lower  oxidation 
temp,  or  shorter  times  strengthen  the  diffraction 
pattern  due  to  the  primary  oxide  film  (y-Fe203  or 
Fe304),  which  is  detectable  immediately  after  the 
abrasive  treatment.  This  strengthening,  however,  is 
not  accompanied  by  appreciable  grain  growth,  and 
traces  of  Fe  can  be  observed  in  the  diffraction  patterns 
after  long  oxidation  periods  at  <120°.  The  thickness 
of  the  primary  oxide  film  is  estimated  as  >200  a. 
over  some  parts  of  the  Fe  surface.  At  temp.  >193°, 
a  new  a-Fe203,  probably  formed  by  the  outward 
diffusion  of  Fe  through  the  oxide  layer,  is  formed ; 
this  is  more  coarsely  cryst.  than,  and  has  a  different 
typo  of  preferred  orientation  from,  the  a-Fe203  film 
which  is  formed  first.  The  axis  of  preferred  orient¬ 
ation  of  the  a-Fe203  film,  which  is  always  symmetrical 
about  the  normal  to  the  surface,  cannot  be  attributed 
to  pseudomorphism  of  the  oxide  crystals  on  the 
underlying  Fe  as  is  true  for  the  primary  oxide. 

W.  R.  A. 

Ageing  and  properties  of  precipitates.  XXIII. 
Post-precipitation  of  ferrous  sulphide  with 
cupric  sulphide.  I.  M.  Kolthoff  and  F.  S. 
Griffith  (J.  Amer.  Chem.  Soc.,  1938,  60,  2036 — 
2039). — FeS  is  slowly  post-pptd.  with  CuS  from  acid 
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solutions  and  rapidly  at  70: — 95°;  the  mixed  ppt. 
contains  CuFeS2.  The  amount  of  FeS  increases  with 
increasing  [Fe”]  and  [CuS],  and  with  decreasing  [H’J, 
The  promoting  effect  of  CuS  decreases  rapidly  on 
ageing  at  90°.  The  solubility  of  freshly  pptd.  FeS, 
expressed  by  the  ratio  [Fe”]/[H*]2,  in  solutions 
saturated  with  H2S  is  9  x  104  at  room  temp. ;  that 
of  aged  ppts.  is  3 — 5  X  10  h  E.  S.  H. 

Amorphous  and  crystallised  oxide-hydrates 
and  oxides.  XLVI.  Extraordinary  reactivity 
of  the  ferric  hydroxides.  A.  Krause  and  A. 
Lewandowski  (Z.  anorg.  Chem.,  1938,  239,  305— 
316). — The  reactivities  towards  Ag20  (with  the  form¬ 
ation  of  cryst.  Ag  ferrite)  of  various  types  of  hydrated 
Fo203  have  been  studied  at  20°,  both  in  presence  of 
H.20  and  with  air-dried  material.  The  amorphous 
varieties,  and  especially  the  ordinary  “  ortho- 
hvdroxide  ”  (I),  are  the  most  reactive,  but  y-FeOOH 
(II)  also  reacts  slowly.  In  presence  of  NaOH  the 
reactions  are  much  accelerated,  but  now  (I)  reacts  at 
first  less  rapidly  than  “  polyorthohydroxide,55  whilst 
(II)  reacts  even  more  rapidly  than  some  of  the 
amorphous  varieties.  At  the  b.p.  the  reaction  is  so 
rapid  that  these  differences  disappear.  The  reaction 
is  to  be  regarded  as  a  solid  reaction,  depending  on  the 
presence  of  “  active  ”  H  atoms  in  OH  groups.  There 
is  a  correlation  between  the  reactivity  towards  Ag20 
and  the  catalytic  activity  for  the  decomp,  of  H002. 

F.  J.  G. 

Standardisation  of  volumetric  solutions.  S.  H. 
Wilson  (J.  New  Zealand  Inst.  Chem.,  1938,  3,  54 — 
63). — A  review  dealing  with  the  selection  of  primary 
and  secondary  standards  and  the  prep,  and  methods  of 
standardisation  of  aq.  acids,  alkalis,  I,  Na2S203, 
and  KMn04.  Na2C204  can  be  used  as  a  primary 
standard  for  all  these  solutions.  A.  J.  E.  W. 

Use  of  the  glass  electrode  to  evaluate  q“uin- 
hydrone  electrode  errors  in  examination  of 
canned  foods.— See  B.,  1938,  1359. 

Use  of  sodium  sulphoalizarinate  as  an  indic¬ 
ator.  R.  Wernicke  and  E.  G.  Dankert  (Anal. 
Asoc.  Quim.  Argentina,  1938,  26,  48 — 50). — The^u 
of  the  end-point  given  by  Na  sulphoalizarinate 
(alizarin-red  S)  varies  with  the  salinity  of  the  solution. 

F.  R.  G. 

Mercurimetric  determination  of  small 
amounts  of  chloride.  S.  M.  Dratschev  and  F.  I. 
Ginzburg  (J.  Appl.  Chem.  Russ.,  1938,  11,  879 — 
882). — Votocek’s  method  (A.,  1918,  ii,  238)  gives 
accurate  results  for  solutions  containing  <  0*5  p.p.m, 
of  Cl'.  The  method  is  recommended  for  H20  analvsis. 

R.  T. 

Determination  of  iodine  in  chloroiodohydroxy- 
quinoline ,  Vioform,  and  in  colloidal  silver 
iodide,  Neoprotosil.  Application  of  titrimetry 
to  the  methods  of  Carius  and  of  Baubigny  and 
Chavanne.  C.  Stainter  and  L.  Leclercq  (Bull. 
Acad.  roy.  Med.  Belg.,  1936,  [vi],  1,  348—354; 
Chem.  Zentr.,  1937,  i,  661) —The  titrimetric  method 
(reduction  of  Agl  with  Zn-H2S04)  is  recommended. 
The  colloidal  Agl  contains  Agl  19*6,  Cl  0*85.  and 
other  I  0*86%.  '  A.  H.  C. 


Electrometric  determination  of  iodates  with 
thiosulphate.  P.  Spacu  (Bui.  Soc.  §tiin|e  Cluj, 
1936,  8,  399—404;  Chem.  Zentr.,  1937,  i,  136). — 

I  produced  in  the  reaction  HI03  +  5HI  ->  3I2  + 
3H20  is  titrated  against  Na2S203  and  the  end-point 
determined  by  the  potential  change  using  a  HgCl2 
electrode  and  a  Pt  wire  as  indicator  electrode. 

A.  H.  C. 

Determination  of  fluorine  in  baking  powders. 
—See  B.,  1938,  1353. 

Determination  of  oxygen  and  available  hydro¬ 
gen  in  fuels— See  B.,  1938,  1252. 

Absorption  and  determination  of  atmospheric 
ozone  by  cooled  silica  gel.  E.  Briner  (Helv. 
Chim.  Acta,  1938,  21,  1218 — 4221). — Air  is  purified 
by  KOH  and  passed  successively  through  two  empty 
tubes  and  over  Si02  gel  and  active  C  cooled  to  — 75°  to 
— 65°  by  EtOH-solid  C02.  The  gel  does  not  liberate 
03  when  allowed  to  attain  room  temp,  or  shaken 
with  H20  but  liberates  I  from  aq.  Kl.  This  when 
titrated  with  0*0lN-Na2S2O3  shows  a  concn.  of 
0*8  X  10~8  in  the  atm.  Indications  of  the  presence  of 
03  in  active  C  are  not  obtained.  H.  W. 

Determination  of  total  sulphur  in  liquid  fuels. 
—See  B.,  1938,  1256. 

Colorimetric  determination  of  selenium  in 
sulphur. — See  B.,  1938,  1293. 

Kjeldahl  nitrogen  determination  by  the 
Parnas-Wagner  modification.  J.  K.  Parnas  (Z. 
anal.  Chem.,  1938,  114,  261 — 275). — A  macro¬ 
apparatus  constructed  on  the  lines  of  the  well- 
known  micro -apparatus  is  described.  The  steam 
distillation  of  macro-quantities  of  NH3  is  complete  in 
4*5  min.  Details  of  both  types  of  apparatus  and 
procedure  are  given.  Advantages  of  the  method  lie 
in  the  quick  distillation  of  the  NH3,  elimination  of  the 
possibility  of  its  loss,  the  automatic  emptying  of  the 
distillation  flask,  and  the  ease  with  which  successive  dis¬ 
tillations  can  be  made.  L.  S.  T. 

Kjeldahl  nitrogen  determination  with  Parnas’ 
apparatus.  R.  Fresenius  (Z.  anal.  Chem.,  1938, 
114,  275 — 278). — Parnas5  apparatus  and  procedure 
(cf.  preceding  abstract)  have  been  tested  and  found 
satisfactory.  Distillation  of  the  considerable  amount 
of  NH3  is  complete  in  4*5  min.  The  mixed  indicator, 
Me-red  -f-  methylene-blue,  was  used  in  the  titration. 

L.S.  T. 

Reactions  in  concentrated  sulphuric  acid.  XI. 
Modifications  of  the  Kjeldahl  method.  J.  Mil- 
bauer  (Chem.  Obzor,  1938,  13,  25—28). — All  known 
modifications  of  the  Kjeldahl  method  are  compared 
at  a  const,  temp,  by  the  times  required  for  complete 
oxidation  without  mixing  and  with  mixing  by  a 
stream  of  air.  A  method  previously  described 
(ibid.,  1936, 210)  using  the  combination  Hg  :  Se  =  4  : 1, 
in  the  form  HgS04  and  Se02,  is  the  most  efficient. 
The  H2S04  is  saturated  with  respect  to  the  HgS04 
and  also  contains  20  g.  of  P205  for  each  50  ml.  of 
H^C^.  This  reagent  reduces  the  time  to  0*8%  that 
required  by  the  Kjeldahl  method.  Mixing  by  air 
in  general  reduces  the  time.  F.  R. 
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Determination  of  protein-ammonia  in  sewage. 
—See  B.,  1938,  1370. 

Test  for  hydroxylamine  and  hyponitrous  acid. 
G.  Gopala  Rao  and  W.  V.  B.  Sandara  Rao  (Analyst, 
1938,  63,  718). — NH2OH  and  (HNO)2  react  with 
resorcinol  and  KI03  at  p„  2  to  give  a  stable  cherry-red 
colour;  1  p.p.m.  may  be  so  detected.  It  is  essential 
to  conform  to  this  pa.  Borates  and  HC03'  do  not 
interfere  except  in  so  far  as  they  may  alter  the  pn. 

E.  C.  S. 

Photometric  micro -determination  of  phos¬ 
phorus,  chromium,  and  aluminium  in  steel. — 
See  B.,  1938,  1307. 

Conductometric  determination  of  soluble 
orthophosphates.  A.  Chretien  and  J.  Kraft 
(Bull.  Soc.  chim.,  1938,  [v],  5,  1399—1404;  cf.  A., 
1938,  I,  367). — 100  ml.  of  the  monacid  phosphate 
solution  (10 — 140  mg.  P04),  containing  0-5  ml.  of  5% 
aq.  NaCl,  is  titrated  conductometrically  with  aq. 
U02(0Ac)2  (I)  (30 — 35  g.  per  1.) ;  a  sharp  break  in  the 
resistance  curve  shows  complete  pptn.  of  MIU02P04. 
The  (I)  solution  is  standardised  with  aq.  Na2HP04 
in  which  P04  is  determined  gravimetrically.  Diacid 
phosphates  are  similarly  determined  after  addition 
of  0*5 — 1  ml.  of  5%  aq.  NaOAc.  Accuracy  to  within 
0*3%  is  claimed.  A.  J.  E.  W, 

Alkalimetry  of  ammonium  magnesium  phos¬ 
phate  and  arsenate.  I.  Bellucci  and  R.  Corsini 
(Annali  Chim.  Appl.,  1938,  28,  325— 330).— The 
accuracy  of  the  method  of  determining  As04"'  or 
PO/"  by  pptn.  as  Mg  NH4  salt,  treating  the  ppt.  with 
excess  of  0*lx-HCl,  and  back-titration  with  0*1n- 
NaOH  to  Me-orange,  is  confirmed  (cf.  Donatelli,  A., 
193S,  I,  415).  F.  O.  H. 

Methods  using  radioactive  indicators.  Solu¬ 
bility  of  ammonium  phosphomolybdate  and 
Woy’s  method  [of  determining  phosphate  as 
phosphomolybdate].  F.  Ferla  (Annali  Chim. 
Appl.,  1938,  28,  331— 336).— The  use  of  ^P  allows 
accurate  determination  of  the  solubility  of  NH4 
phosphomolybdate  in  various  concns.  of  HN03  and 
MoO«  and  hence  greater  accuracy  in  Wov’s  method. 

F.  O.  H. 

Micro-determination  of  arsenic.  J.  P.  L. 
Villamil  (Arch.  Med.  Legal,  1933,  6,  349 — 357). — 
2  |xg.  of  As  can  be  detected  with  AgN03.  S.  0. 

Determination  of  arsenic  and  antimony  in 
hard  lead. — See  B.,  1938,  1308. 

Ferroin  as  redox  indicator  in  the  bromate 
determination  of  arsenite.  L.  SzebeliJidy  and 
W.  Madis  (Z.  anal.  Chem.,  1938,  114,  116 — 119). — 
The  acid  As03"'  solution,  containing  HgS04  to 
prevent  liberation  of  Br  from  the  Br'  formed,  is  titrated 
with  0Tx-KBrO3  in  presence  of  ferroin  as  indicator 
and  2  drops  of  0*01m-OsO4  solution.  The  aq.  KBr03 
contains  a  small  amount  of  NaV03,  which  acts  as  an 
inductor  in  the  reaction  between  the  indicator  and 
the  Br03\  Agreement  with  the  potentiometric  end¬ 
point  is  satisfactory.  L.  S.  T. 

Rubrophen  as  redox  indicator  in  the  bromo- 
metric  determination  of  arsenite.  L.  Szebel- 
l£:dy  and  W.  Madis  (Z.  anal.  Chem.,  1938,  114, 


197 — 200). — The  As03"'  solution  is  acidified  with 
15  c.c.  of  cone.  HC1  and  diluted  to  50  c.c.  After 
cooling,  3  g.  of  KBr  and  0*5  c.c.  of  0  01%  rubrophen 
(I)  solution  are  added,  and  the  solution  is  titrated 
slowly  with  0*lN-KBrO3  until  the  red  colour  begins 
to  fade  at  0*3 — 0*5  c.c.  before  the  end-point.  The 
titration  is  completed  with  a  20  to  30  sec.  interval 
between  the  additions  of  the  drops  until  the  solution 
is  colourless.  Comparison  with  the  potentiometric 
end-point  shows  the  results  to  be  slightly  high 
(~0*05  c.c.  for  ~20  c.c.  of  0*lN-KBrO3).  The 
indicator  solution  is  prepared  by  dissolving  0*01  g. 
of  (I)  in  5  c.c.  of  2N-NaOH,  adding  n-HCI  until  the 
violet  colour  turns  to  red,  and  diluting  to  100  c.c. 

L.  S.  T. 

Determination  of  boron  in  waters,  brine,  and  > 
salt. — See  B.,  1938,  1291. 

Determination  of  insoluble  silica  (quartz)  by 
Lunge  and  Millberg’s  method. — See  B.,  1938, 
1293. 

Analysis  of  silicon  carbide. — See  B.,  1938,  1298: 

Determination  of  carbon  in  iron. — See  B.,  1938, 
1304. 

Determination  of  carbon  in  chromium  steels 
and  ferrochromium. — See  B.,  1938,  1307. 

Semi-automatic  determination  of  carbon  di¬ 
oxide  in  the  atmosphere  and  in  combustion 
gases. — See  B.,  1938,  1293. 

Micro-titration  of  very  dilute  silver  salt 
solutions.  M.  Zurcher  and  G.  Hoepe  (Helv, 
Chim.  Acta,  1938,  21,  1272 — 1276). — An  apparatus 
for  electrometric  titration  in  drops  enables  accurate 
determinations  of  <5  x  HP9  g.  of  Ag  to  be  made  by 
direct  titration  with  very  dil.  aq.  KI.  J.  W.  S. 

Sensitivity  of  chemical  reactions.  I.  Re¬ 
actions  of  cations.  Z.  Karaoglanov  (Z.  anal. 
Chem.,  1938,  114,  81 — 115). — Sensitivities,  deter¬ 
mined  by  a  standard  procedure  and  expressed  as  gg. 
per  10  c.c.,  are  recorded  and  discussed  for  many  well- 
known  reactions  of  the  commoner  cations  of  the  usual 
analytical  groups.  Some  of  the  most  sensitive 
reactions  occur  between  Ag*  and  aq.  tannin,  NH„OH, 
NHPh-NH2,  or  KI ;  Pb**  and  aq.  H2S  or  (NH4)*S,  or 
(NH4)2Cr04 ;  Bi***  and  aq.  ILS  or  (NH4)2S ;  Cu~*  and 
cupferron  or  KI;  Cd’*  and  K4Fe(CN)G;  Au*'*  and 
aq.  NH2OH ;  Al*’*  and  morin  or  alizarin  S ;  Cr*’* 
and  H202  +  NaOH ;  Fe**’  and  aq.  H2S  or  NH4CNS ; 
Fe”  and  K3Fe(CN)6  or  (NH4)2S,  or  dimethylglyoxime ; 
Ni'*  and  aq.  (NH4)2S,  dimethylglyoxime,  or  NaOH  + 
aq.  Br;  Co**  and  (NH4)2S  or  K4Fe(CN)6;  Mn”  and 
KOH  or  KOH  +  aq.  Br;  Zn**  and  K4Fe(CN)c  or 
resorcinol ;  Ca”  and  (NH4)2C204 ;  Ba*‘  and  H2S04  or 
Na2S04.  No  sharp  distinction  can  be  made  between 
colour  and  pptn.  reactions  as  regards  sensitivity. 
The  colloidal  state  plays  an  important  part  in  deter¬ 
mining  the  sensitivity  of  a  reaction,  which,  in  general, 
is  less  when  conditions  favour  the  formation  of 
relatively  large  amounts  of  sparingly  sol.  compounds. 
Chemical  reactions  show  a  wide  variation  in  sen¬ 
sitivity,  and,  on  the  whole,  colour  reactions  are  the 
most  sensitive  independently  of  whether  the  colour 
depends  on  the  formation  of  true  or  colloidal  solutions. 
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The  relationship  between  the  solubility  of  a  reaction 
product  and  the  sensitivity  of  a  reaction,  and  other 
factors  on  which  sensitivity  depends,  are  discussed. 

L.  S.  T. 

Organic  precipitants  in  quantitative  analysis. 
M.  G.  RiEDER  (Tids.  Kjemi,  1938, 18,  131 — 136). — A 
review.  M.  H.  M.  A. 

Iowa  system  of  qualitative  analysis  without 
hydrogen  sulphide.  J.  Cornog  (J.  Chem.  Educ., 
1938,  15,  420 — 424). — The  groups  are  Pb*\  Ag’,  and 
Hg*  (reagent,  HC1) ;  Pb",  Ba",  and  Ca"  (H.SC^  + 
EtOH) ;  Hg*\  BP,  Fe**,  Cu",  Co",  Ni",  Cd",  Zn", 
As***,  Sb***,  Sn**  [(NH4)2S  in  acetate-AcOH  buffered 
solution];  Mn*\  Mg**,  Al**\  and  Cr**  [(NH4)3P04  in 
alkaline  solution] ;  NH4*,  K*,  and  Na*.  Separations 
in  these  groups  are  outlined.  L.  S.  T. 

Colorimetric  determination  of  small  amounts 
of  lead  and  zinc  in  soils  and  plants. — See  B.,  1938, 
1342. 

Determination  of  lead  in  baking  powders. — 

See  B.,  193S,  1353. 

Step-photometric  determination  with  di- 
thizone  of  lead,  copper,  and  zinc  in  waters  and 
foods. — SeeB.,  1938,  1371. 

Determination  of  copper  and  manganese  in 
paper. — See  B.,  1938,  1278.  . 

Determination  of  mercuric  chloride  in  sub¬ 
limate  pastilles. — See  B.,  1938,  1293. 

Inorganic  chromatography.  III.  G.  M. 
Schwab  and  G.  Dattler  (Angew.  Chem.,  1938,  51, 
709—711 ;  cf.  A.,  1937,  I,  529).— The  length  of  zones 
of  A1203  (prep,  described)  occupied  by  bivalent  cations 
depends  on  the  tenacy  of  adsorption  of  the  anion, 
which  is  simultaneously  adsorbed.  The  adsorption  of 
univalent  cations  is  independent  of  that  of  the  anion, 
which  is  not  simultaneously  adsorbed.  It  is  best  to 
use  sulphates  when  comparing  the  behaviour  of 
anions.  In  some  cases  the  length  of  zone  occupied 
depends  solely  on  the  no.,  and  not  the  valency,  of  the 
atoms.  Often  the  lengths  occupied  by  ions  adsorbed 
from  a  mixture  oc  the  amounts  of  each  present  in 
solution,  but  there  are  exceptions,  e.g.,  ammines,  and 
each  case  must  be  individually  examined.  R.  S.  C. 

Determination  of  aluminium  in  iron  and  steel. 
—See  B.,  1938,  1304. 

Determination  of  manganese  as  MnS04rH20. 
G.  Brinkmans  and  W.  Schmeddin g  (Z.  anal.  Chem., 
1938,  114,  161 — 170). — The  increase  in  wt.  of  anhvd. 
MnS04  (I)  in  air  is  due  to  the  formation  of  MnS04,H20 
(II).  At  room  temp,  the  change  is  complete  in 
10 — 15  hr.,  after  which  no  further  increase  in  wt. 
occurs  in  air  of  normal  humidity.  Reconversion  into 
(I)  occurs  slowly  at  130°,  but  is  complete  in  3—4  hr.  at 
200°.  (II)  is  obtained  when  MnSO^HgO  is  heated  at 
105°.  In  a  desiccator  over  cone.  EL^SC^  (p  1*84)  (I) 
slowly  increases  in  wt.,  but  (II)  remains  unaltered. 
Both  remain  unchanged  in  wt.  over  freshly- dehydrated 
CaCl2 ;  (II)  can  be  kept  satisfactorily  before  weighing 
in  an  empty  desiccator.  (II)  is  preferable  to  (I)  as  the 
weighing  form  in  the  determination  of  Mn  as  sulphate. 
The  solution  containing  Mn  as  the  only  cation  is 
evaporated  to  dryness  with  cone.  H2S04,  the  residue  is 


heated  to  250°  and  finally  at  500°  for  20 — 30  min., 
moistened  with  a  little  H20,  evaporated  to  dryness 
again,  and  heated  to  const,  wt.  at  110°  (30  min.).  (I) 
is  a  powerful  desiccant.  A  procedure  for  determining 
Cd  as  anhyd.  CdS04  is  outlined.  L.  S.  T. 

Determination  of  minute  quantities  of  man¬ 
ganese  in  waters  rich  in  chloride  and  silica. — 
See  B.,  1938,  1371. 

Organic  reagents  in  analytical  chemistry. 
J.  Y.  Dubsky  and  A.  Langer  (Chem.  Obzor,  1938, 13, 
49—50  78—80,  99—100,  123—124,  144— 147).— A 
detailed  description  of  the  colour  reactions  of  Fe11 
salts  with  20  org.  reagents,  and  of  Fe111  salts  with  40 
org.  reagents,  is  given.  Conditions  and  sensitivity  of 
reactions  are  given.  Fe11  salts  react  with  a  group 

containing  enolisable  H  such  as  *CO‘CIN*OH  in  an 
open  chain,  whereas  the  combination  of  an  alcoholic 
group  with  an  oxime,  which  is  sp.  for  Cu*‘,  does  not 
react  with  Fe".  F.  R. 

Bromatometric  determination  of  ferrous  iron. 
L.  SzebeelSdy  and  W.  Madis  (Z.  anal.  Chem.,  1938, 
114,  249 — 252). — The  Fen  compound  is  dissolved  in 
N-HgSCb,  the  solution  diluted  to  40  c.c.,  and  10  c.c.  of 
25%  H3P04,  3g.  of  NaBr,  and  1  c.c.  of  0*1%  AuCl3  are 
added.  The  solution  is  titrated  at  60 — 70°  with 
0*lN-KBr03  to  an  end-point  corresponding  with  a 
comparison  solution  obtained  by  dissolving  3  g.  of 
NaBr,  10  c.c.  of  25%  H3P04,  and  1  c.c.  of  0*1%  AuCL 
in  40  c.c.  of  H20.  *  L.  S.T. 

Separation  of  iron  from  cobalt,  nickel,  zinc, 
and  manganese.  A.  Kruger  (Z.  anal.  Chem., 
1938,  114,  241 — 248). — Chlorides  and  nitrates  are 
converted  into  sulphates  by  evaporation  with  the  calc, 
amount  of  H2S04 ;  the  residue  is  dissolved  in  a  little 
H20  and  treated  at  40°  with  (NH4)2C03  until  a  per¬ 
manent  turbidity  is  obtained.  After  clearing  the 
solution  with  acid,  it  is  diluted  with  H20  and  heated 
just  to  boiling  to  ppt.  most  of  the  Fe  as  a  mixture  of 
basic  sulphates.  The  Fe  remaining  in  the  filtered 
solution  is  pptd.  by  adding  (NHAjCOa  and  NH4OAc 
solution  and  heating  to  boiling.  Fe  can  be  separated 
completely  by  this  method  from  its  mixtures  with 
Zn,  Ni,  Co,  or  Mn.  L.  S.  T. 

Thiocyanate  reaction  for  ferric  ions  in  presence 
of  iodine. — See  B.,  1938,  1361. 

Simultaneous  determination  of  cobalt  and 
nickel.  G.  Sracu  and  C.  G.  Macarovici  (Bui.  Soc. 
§tiin$e  Cluj,  1936,  8,  444—449;  Chem.  Zentr.,  1937, 
i,  138). — Ni  is  determined  as  dimethylglyoxime  com¬ 
pound  or  pptd.  as  Ni(OH)2  and  weighed  as 
[Ni(C5H5N)4(SCN)2]  (I) ;  Co  and  Ni  are  pptd.  together 
from  another  sample  as  (I)  and  [Co(C5H5N)4(SCN)2]. 

A.  H.  C. 

Chromium  compound  of  8-hydroxyquinoline. 
E.  Tayeor-Austix  (Analyst,  1938, 63,  710 — 712). — In 
presence  of  NH4OAc  or  NaOH,  Cr  is  approx,  quantit¬ 
atively  pptd.  as  (CgHflON^Cr,  but  in  presence  of 
AcOH  or  HC1  the  amount  pptd.  oc  the  amount  of  A1 
present  and  is  at  a  max.  when'Cr:Al=L  The 
conditions  for  obtaining  the  max.  yield  (99%)  of 
(C9H6ON)3Cr  are  specified.  E.  C.  S. 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY.  639 


Rapid  determination  of  molybdenum  in 
steels.- — Sec  B.,  1938,  1307. 

Iodometric  determination  of  tin  in  presence 
of  antimony.  M.  Hegedus  (Z.  anal.  Chem.,  1938, 
114,  200 — 208). — Errors  arising  in  this  determination 
owing  to  the  presence  of  Sb  are  discussed,  and  a 
modification  of  the  method  described  previously 
(A.,  1938,  I,  46)  has  been  designed  to  minimise  them. 
Zn  +  Pb  (in  presence  of  Na2S04)  are  used  as  the 
reducing  agents  in  the  procedure  described.  The 
error  increases  linearly  with  an  increase  in  the  ratio 
Sb  :  Sn,  and  a  correction  can  be  applied.  When  this 
ratio  is  >3:1  the  method  is  trustworthy.  For  small 
amounts  of  Sn  in  presence  of  much  Sb,  the  prior 
addition  of  a  known  amount  of  pure  Sn  is  recommended. 

L.  S.  T. 

Effect  of  arsenic,  vanadium,  iron,  and  tin  on 
tbe  determination  of  antimony .  in  high-lead 
mixtures  by  a  modified  permanganate  method. 
R.  G.  Myers  (Philippine  J.  Sci.,  1938,  66,  75—92).— 
Details  of*  a  method  for  this  determination  are  given, 
and  data  showing  the  effects  of  As,  V,  Fe,  and  their 
mixtures  ( >1%)  with  Sn,  on  the  method  are  recorded. 
The  method  has  been  tested  for  0*5 — 25%  of  Sb  and 
75*5—98*8%  of  Pb.  1  c.c.  of  0*lN-KMnO4  (oxalate) 
at  30°  is  found  to  be  equiv.  to  5*92  mg.  of  Sb  when 
standardised  against  Sb  alone  and  to  5-8S6  mg. 
when  standardised  against  Sb  in  presence  of  Pb. 
Possible  losses  of  Sb  from  boiling  HC1  solutions  favour 
a  [HC1]  of  9*5%.  The  effect  of  As  on  the  determin¬ 
ation  of  Sb  is  to  give  high  results,  and  a  correction  is 
necessary.  V  gives,  in  general,  low  results,  but  the 
effect  is  too  variable  to  permit  a  correction  to  be 
applied.  Fe  leads  to  low  results  but  can  be  corr. 
for,  and  offsets  the  positive  error  due  to  As.  Sn  may 
tend  to  reduce  the  negative  effect  of  Fe  and  V.  Bi, 
Cu,  Cd,  and  Zn  in  small  amounts  probably  have  no 
adverse  effects  on  this  method.  L.  S.  T. 

Relative  value  of  certain  azo-derivatives  of 
8-hydroxy  quinoline  as  analytical  reagents.  T. 

Boyd,  E.  F.  Deoering,  and  R.  N.  Shreve  (Ind.  Eng. 
Chem.  [Anal],  1938,  10,  606 — 608). — The  work  of 
Gutzeit  and  Monnier  (A.,  1933,  732)  has  been  extended 
and  tables  showing  the  reactions  of  18  azo-derivatives 
of  8-hydroxy  quinoline  are  given.  The  following 
derivatives  give  sp.  tests  for  the  metals  indicated  ;  5- 
(2r-hydroxybenzeneazo)-,  Pd" ;  5-(3'-hydroxybcnzenc- 
azo)-,  Hg",  Pd"  ;  5-(2'-chlorobenzeneazo)-,  Pd"  ;  5-(3'- 
chlorobenzeneazo)-,  Hg",  Pd"  ;  5-(4'-chlorobenzene- 
azo)-,  Hg" ;  5-(3'-tolueneazo)-,  Hg",  Pd ; 
5-(4'-arsinobenzineazo)-,  Hg" ;  5-(3'-6'-disulpho-S'- 

hydroxy-a-naphthaleneazo)-,  Hg",  and  5-(benzidine- 
monoazo)-8-hydroxyquinoline,  Pd",  V02*,  or  V03'. 
In  practically  all  cases  Cl'  obscures  the  test  but  the 
tartrate  ion  has  no  effect.  F.  N.  W. 

Steam  drying  oven.  D.  L.  Randall  (J.  Chem. 
Educ.,  1938,  15,  470). — A  double-walled  laboratory 
oven,  giving  temp,  between  100°  and  105°,  is  described. 

L.  S.  T. 

Lag  in  the  indication  of  thermometers.  II. 
F.  Lieneweg  (Wiss.  Veroff.  Siemens- Werken,  1938, 
,17,  19 — 32  ;  cf.  A.,  1938, 1,  99). — The  lag  in  the  indic¬ 
ation  of  thermometers  subjected  to  periodic  temp. 


changes,  or  when  placed  in  media  of  which  the  tempi, 
varies  linearly  with  time,  has  been  investigated. 

A.  J.  M. 

Photometry  of  coloured  light  sources.  W.  E. 

Forsythe,  B.  T.  Barnes,  and  A.  L.  Schrider  (J. 
Opt.  Soc.  Amer.,  1938,  28,  241 — 248). — Results  of 
measurements  of  the  light  output  of  highly  coloured 
light  sources  are  described.  The  direct  comparison 
photometer  with  a  coloured  filter  between  the  com¬ 
parison  source  and  the  photometer  has  been  used. 
The  filter  is  selected  to  eliminate  as  nearly  as  possible- 
the  colour  difference  between  the  W  comparison  lamp 
and  the  source  under  examination.  T.  H.  G. 

Polarisation-microscopical  experiments  with 
Rravais1  double  plates  of  Cellophane.  H.  H. 

Pfeiffer  (Kolloid-Z.,  1938,  85,  49—52). — The  use  of 
Cellophane  plates  in  place  of  a  Nicol  prism  for  work  at 
temp.  <0°  is  described.  E.  S.  H. 

Technique  of  Rontgen  spectral  analysis.  P. 

Bratjer  (Z.  tech.  Physik,  1938,  19,  232 — 235). — 
Electrostatic  shielding  of  the  anticathode  allows  of 
rapid  and  exact  analysis  of  sensitive  powders. 

O.  D.  S. 

String  suspended  and  thermostated  Littrow 
spectrograph.  N.  A.  Kent  and  R.  G.  Lacount 
(J.  Opt.  Soc.  Amer.,  1938,  28,  266 — 268). — A  method 
of  mounting  a  very  large  instrument,  whereby 
mechanical  vibration  and  variation  of  temp,  have 
both  been  satisfactorily  overcome,  is  described. 

T.  H.  G. 

Apparatus  for  Raman  spectroscopy  at  low 
temperatures.  G.  Glockler  and  M.  M.  Renfrew 
(Rev.  Sci.  Instr.,  1938,  9,  306 — 308). — Apparatus 
consisting  of  a  horizontal  Raman  tube  cooled  with  a 
current  of  air,  suitable  for  use  at  0°  to  — 180°,  is 
fully  described.  A.  J.  E.  W. 

Filters  for  the  study  of  Raman  spectra  of 
liquids  and  powders.  F.  J.  Taboury  (Bull.  Soc. 
chim.,  1938,  [v],  5,  1394 — 1399). — The  prep,  from 
readily  available  materials  of  filters  transparent  to 
the  following  Hg  radiations  is  described :  4046 

(3650,  4358);  4358  (3650—4046,  4916);  4358— 

6000  (4358) ;  4046,  4358  (3650  a.).  The  XX  in  paren¬ 
theses  are  absorbed.  The  filters  are  designed  for  use 
with  Ananthakrishnan’s  double-filter  method  (A., 
1936,  1480).  The  exposure  coeds,  are  >1*6 

A.  J.  E.  W. 

Apparatus  for  the  study  of  the  Raman  effect. 

A.  H.  Pfund  (J.  Opt.  Soc.  Amer.,  1938,  28,  264 — 
265). — The  bulb  of  a  motor-car  head -lamp  is  replaced 
in  tho  reflector  by  a  Hg  lamp  (ef.  Physical  Rev., 
1914,  3,  314).  The  reflector  (concave  downwards) 
rests  on  three  wooden  blocks  on  a  sheet  of  Pyrex 
glass  which  is  similarly  separated  from  a  sheet  of 
ordinary  glass.  The  cooling  thus  obtained  prevents 
the  liquid  in  the  Raman  tube  from  boiling.  The 
latter  is  inserted  vertically  in  a  second  reflector, 
coaxial  with  the  first  but  concave  upwards,  which  is 
fixed  in  an  ordinary  tripod.  The  lower  end  of  the 
Raman  tube  is  closed  by  a  totally  reflecting  prism 
through  which  tho  light  passes  to  a  spectrograph, 

T.  H.  G. 

Use  of  infra-red  absorption  spectra  in  chemical 
analysis.  J.  Lecomte  (Mem.  Soc.  Ing.  Civ.  France, 
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1 938 ,  91 ,  1 35 — 163). — Experimental  technique  is 
described,  and  applications  of  the  method  are  illustrated 
by  a  discussion  of  the  transmission  curves  for  certain 
saturated  aliphatic  hydrocarbons,  alcohols,  xylenes, 
and  org.  mixtures  such  as  essences  and  oils. 

L.  S.  T. 

Interval  recorder  for  analysis  of  spectra.  G.  R. 
Harrison  (J.  Opt.  Soc.  Amor.,  1938,  28,  290 — 
292). — A  device  which  automatically  selects  pairs 
of  lines  having  a  const,  wave  no.  difference  and 
records  thoir  wave  nos.  on  a  film  is  described. 

F.  J.  L. 

Photo-electric  41  colorimeters. M  P.  E.  Klop- 
steg  (Science,  1938,  88,  336). — Difficulties  alleged  to 
be  encountered  in  the  use  of  a  singlo  photo-cell  in  a 
photo-electric  colorimeter  (A.,  1938,  I,  537)  are 
obviated  in  the  Sheard-Sanford  photolometer. 

L.  S.  T. 

Experimental  determination  of  the  optical . 
constants  of  metals.  Methods  and  results.  J.  B. 
Nathanson  (J.  Opt.  Soc.  Amer.,  1938,  28,  300 — 
310). — A  lecture. 

Determination  of  optical  constants  with  the 
aid  of  an  optical  pyrometer.  A.  G.  Worthing 
(J.  Opt.  Soc.  Amer.,  1938,  28,  311 — 312). — The 
advantages  of  using  an  optical  pyrometer  for  deter¬ 
mining  the  absorption  index  of  metals  are  discussed. 

F.  J.  L. 

Diffraction  by  irregular  gratings.  R.  W. 
Ditchbhrn  (Proe.  Roy.  Irish  Acad.,  1938,  44,  A, 
123—138). — The  properties  of  an  echelon  grating  in 
which  the  thickness  of  any  plate  is  a  small  multiple 
of  one  fundamental  thickness  and  of  a  plane  grating 
of  irregular  spacing  are  discussed.  With  some 
gratings  of  this  type  it  is  possible  to  obtain  a  ratio 
of  resolving  power  to  lines  ruled  which  is  considerably 
>  the  corresponding  ratio  for  equal  space  gratings. 
The  higher  resolving  power  need  not  involve  the 
production  of  large  secondary  max.  F.  J.  L. 

Measurements  of  the  reflecting  powers  [of 
surfaces]  by  means  of  the  microscope.  L.  Cap- 
decomme  (Bull.  Soc.  fran^.  Min.,  193S,  61,  5 — 118). — 
A  detailed  investigation  of  photometric  methods  for 
the  examination  of  the  reflecting  powers  of  small 
surfaces.  L.  S.  T. 

Automatic  intensity  and  integrated  intensity 
recorder  for  photon  counters.  M.  Kato  (Sci. 
Papers  Inst.  Phys.  Chem.  Res.  Tokyo,  1938,  34, 
981 — 990). — Tho  construction,  calibration,  and  ap¬ 
plication  of  an  apparatus,  by  which  intensity  at  any 
instant  and  integrated  intensity  over  any  period  are 
automatically  calc,  and  recorded  directly  on. a  sheet 
of  paper,  are  described.  N.  M.  B, 

Process  for  producing  intense  X-ray  flashes. 
M.  Steenbeck  (Wiss.  Yeroff.  Siemens- Werken,  1938, 
17,  1 — 18). — An  apparatus  for  producing  intense 
X-ray  flashes  of  short  duration  is  described.  The 

v 

momentary  intensity  is  103 — 104  times  that  of  the 
best  high-vac.  X-ray  tube,  and  the  apparatus  differs 
from  that  of  King  don  and  Tanis  (A.,  1938,  I,  123) 
in  the  small  size  of  the  X-ray  focal  spot  and  the 
consequent  possibility  of  obtaining  ver}r  sharp 
Y-ray  photographs,  A.  J.  M. 


Standard  battery.  G.  A.  Hulett  (J.  Physical 
Chem.,  1938,  42,  972—974;  cf.  A.,  1933,  572).— 
Improvements  of  technique  in  preparing  a  Weston 

cell  standard  battery  are  described.  J.  W.  S. 

* 

Selection  of  laboratory  rheostats.  M.  N. 
States  (Canad.  Chem.,  1938,  22,  489 — 490,  500). — 
The  design  characteristics  of  rheostats  are  discussed 
in  relation  to  their  uses.  L.  S.  T. 

Fluctuations  in  the  counts  of  Geiger  counters. 
R.  L.  Driscoll  and  A.  E.  Ruark  (Physical  Rev., 
1937,  [ii],  51,  688). — An  improved  apparatus  for 
recording  automatically  all  counts  and  all  intervals 
between  successive  counts  >  a  fixed  time  has  been 
constructed. %  L.  S.  T. 

Influence  of  covering  electrode  materials  on 
the  sensitivity  of  selenium  photo-cells.  P.  Gor- 
UCh  and  W.  Lang  (Z.  physikal.  Chem.,  1938,  B,  41, 
23 — 32). — Previous  investigations  (cf.  A.,  1937, 1,  446) 
on  the  influence  of  various  covering  electrode  materials 
on  Se  photo-cells  are  extended.  The  results  indicate 
that  through  the  intercalation  of  suitable  “  Storzen- 
tron  ”  in  the  So  layor,  increase  of  the  photo-current 
may  bo  obtained.  With  4 4  Cd-Storstellen  ”  such  an 
increase  has  been  demonstrated.  W.  R.  A. 

Cyclotron  and  its  applications.  J.  Chadwick 
(Nature,  1938,  142,  630 — 634). — A  lecture. 

L.  S.  T. 

Projection  electroscope  for  alpha-  and  beta- 
rays.  B.  A.  Spicer  (J.  Sci.  Instr.,  1938,  15,  336 — 
338). — A  Au-leaf  electroscope  in  which  an  image  of 
the  leaf  can  be  projected  on  to  a  screen  is  described. 

J.  A.  D. 

Micro-Kjeldahl  distillation  apparatus.  H. 
Marzetowicz  (Miihlenlab.,  1938,  8,  141 — 142). — Loss 
of  N  is  prevented  by  cooling  the  receiver,  using  a 
double-walled  flask  through  which  cold  H20  passes. 

~  E.  A.  F. 

Method  of  gas  analysis  depending  on  the 
optic-acoustic  phenomenon  of  Tyndall  and 
Rontgen.  M.  Veingerov  (Compt.  rend.  Acad.  Sci. 
U.R.S.S.,  1938, 19,  687— 6S8).  F.  J.  L. 

Volumetric  analysis  and  precision.  B.  Du- 
RANTON  (Ann.  Chim.  Analyt.,  1938,  [iii],  20,  257 — 
261). — The  methods  described  permit  tho  measure¬ 
ment  of  vols.  with  an  accuracy  approaching  1  in  105, 
and  the  standardisation  of  solutions  with  a  precision 
of  1  in  104  without  the  use  of  accurately  calibrated 
pipettes  or  burettes.  L.  S.  T. 

Steam-driven  ultracentrifuge.  L.  G.  Hoxton 
and  J.  W.  Beams  (Physical  Rev.,  1937,  [ii],  51, 
690). — An  ultracentrifuge  similar  to  that  described 
previously  (Rev.  Sci.  Instr.,  1935,  6,  299)  but  driven 
by  electrically-generated  steam  instead  of  air  has 
been  constructed.  L.  S.  T. 

Inverted  ultracentrifuge.  J.  W.  Beams  and 
F.  W.  Linke  (Physical  Rev.,  1937,  [ii],  51,  689). — 
An  air-driven,  vac.  type  of  ultracentrifuge,  in  which 
tho  large  rotor  extends  upwards  from  the  turbine 
instead  of  dowmwards  as  in  the  original  design  (Rev. 
Sci.  Instr.,  1935,  6,  299;  cf.  A.,  1936,  1312),  is 
described.  L.  S.  T. 
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Measurement  of  the  surface  tension  of  viscous 
liquids.  C.  A.  Bradley,  jun.  (J.  Amer.  Ceram. 
Soc,,  1938,  21,  339 — 344). — Vais,  of  y  for  a  series  of 
solutions  of  rosin  in  CH2Ph*OBz  (y,  100 — 2500 
poises  at  25°)  determined  by  the  capillary  rise  and 
the  max.  bubble  pressure  methods  were  consistent 
within  1%.  The  latter  method  was  then  applied 
to  a  series  of  glasses  at  temp,  up  to  1500°  (50 — 2500 
poises)  with  an  accuracy  of  1%.  A  technique  of 
measurement  by  the  rapid  approx,  method  of  sessile 
drops  is  also  described.  J.  A.  S. 

Manometer  for  use  with  corrosive  gases.  R.  S. 
Bradley  (J.  Sci.  Instr.,  1938,  15,  338). — The  buoy¬ 
ancy  change  of  a  glass  bulb  suspended  from  the  end 
of  a  quartz  spiral  spring  indicates  the  pressure  of 
corrosive  gases  up  to  1  atm.  J.  A.  D. 

All-glass  still  for  continuous  production  of 
water  of  analytical  quality.  I.  C.  P.  Smith  (Chem. 
and  Ind.,  1938,  963 — 965). — Apparatus  is  described 
in  which  H20  is  condensed  and  collected  close  to  its 
b.p.  so  that  the  gases  removed  do  not  re-dissolve. 

S.  M. 

Efficient  vacuum  fractionating  columns.  A. 
Klem  (Nature,  1938,  142,  616). — Three  types  of  vac. 
distillation  apparatus  suitable  for  distilling  5 — 500  g. 
of  hydrocarbons,  alcohols,  and  particularly  esters, 
have  been  constructed.  Effectiveness  of  fraction¬ 
ation  is  illustrated  by  data  for  the  separation  of  a 
mixture  of  esters.  L.  S.  T. 

Apparatus  for  distilling  with  steam. — See  B., 
1938,  1245. 

Fractionation  of  oxygen  isotopes  by  distil¬ 
lation  of  water.  A.  E.  Brodski,  0.  K.  Skarre,  and 
V.  A.  Alexandrovitsch  (Acta  Physicochim.  U.R.S.S., 
1937,  7,  469 — 472). — The  constructional  details  and 
performance  of  a  distilling  apparatus  for  the  simult¬ 
aneous  enrichment  of  D  and  180  are  given. 

W.  R.  A. 

Drilling  small  holes  in  glass.  N.  G.  Heatley 
(J.  Sci.  Instr.,  1938,  15,  340 — 341). — A  review  of 
methods.  Particular  attention  is  directed  to  the  use 
of  diamond-headed  drills  and  other  diamond  mounts. 

J.  A.  D. 

Ground  joints  with  independent  sleeves.  G. 
Valensi  (Bull.  Soc.  chim.,  1938,  [v],  5,  1415 — - 
1419). — The  tubes  to  be  joined  carry  concentric 
cones,  connexion  being  made  with  a  separate  sleeve 
socket.  The  joints  are  suitable  for  use  where  the  tubes 
cannot  be  rotated  to  distribute  the  lubricant  in  the 
usual  typo  of  joint.  A.  J.  E.  W. 

Piston  oils  of  low  spreading  pressure.  A. 
Norris  and  T.  W.  J.  Taylor  (J.C.S.,  1938,  1719 — 


1720). — Oils  of  controllable  spreading  pressure,  for 
transference  of  surface  films  from  H20  to  a  solid, 
are  obtained  by  mixing  Et  myristate  with  medicinal 
paraffin  in  light  petroleum  and  evaporating  off  the 
light  petroleum.  E.  S.  H. 

Growing  of  large  single  crystals  of  potassium 
bromide.  K.  Chamberlain  (Rev.  Sci.  Instr.,  1938, 
9,  322 — 324). — The  construction  and  use  of  an  electric 
furnace  for  growing  crvstals  by  Kyropoulos  and 
Korth’s  method  (A.,  1930,  1238;  1933,  1001)  are 
described.  A.  J.  E.  W. 

Pressure  regulator  for  compressed-air  lines. 
S.  Chapman  and  S.  Gorrill  (Rev.  Sci.  Instr.,  1938, 
9,  330 — 331). — The  construction  and  operation  of  a 
weigh  ted- valve  type  regulator  are  described.  The 
pressure  (2 — 50  cm.,  gauge)  is  maintained  const, 
within  1  %  for  flow  rates  of  >4  1.  per  sec. 

A.  J.  E.  W. 

Determination  of  the  size  and  charge  of  indi¬ 
vidual  particles.  F.  Ehrenhajft  (Physikal.  Z., 
1938,  39,  673 — 687). — A  review  of  former  work  is 
given  and  new  results  of  the  direct  microscopical 
determination  of  the  size  of  small  particles  and  the 
measurement  of  their  charge  are  described.  It  is 
claimed  that  the  method  indicates  the  existence  of 
charges  <  that  of  the  electron.  A.  J.  M. 

Precise  measurement  of  g  from  the  fall  of 
bodies  in  a  vacuum,  A.  Guillet  (Compt.  rend., 
1938,  207,  614—616). — The  accuracy  and  technique 
of  falling-sphere  methods  are  discussed. 

A.  J.  E.  W. 

Polystyrene  as  an  insulator.  H.  C.  Pollock 
and  M.  H.  Nichols  (Rev.  Sci.  Instr.,  1938,  9,  331). — 
Polystyrene  is  easily  worked  and  has  good  mechanical 
properties.  Its  insulating  properties  are  good  at  30° 
and  75%  R.H.  A.  J.  E.  W. 

Historical  studies  on  the  phlogiston  theory. 
III.  Light  and  heat  in  combustion.  J.  R. 
Partington  and  D.  McKie  (Ann.  Sci.,  1938,  3,  337 — 
371). 

The  radiant  heat  spectrum  from  Herschel  to 
Melloni.  II.  The  work  of  Melloni  and  his 
contemporaries.  E.  S.  Cornell  (Ann.  Sci.,  1938, 
3,  402—416). 

Discovery  of  the  optical  rotatory  power  of 
tartaric  acid.  T.  S.  Patterson  (Ann.  Sci.,  1938,  3, 
431—434). 

Count  Michael  Maier's  use  of  the  symbolism 
of  alchemy.  T.  L.  Davts  (J.  Chem.  Educ.,  1938, 
15,  403 — 410). — Several  alchemical  drawings  are 
reproduced  and  discussed.  L.  S.  T. 


Geochemistry. 


Concentration  and  measurement  of  atmo¬ 
spheric  ozone,  (a)  W.  C.  Reynolds,  (b)  F.  A. 
Paneth  and  J.  L.  Edgar  (Nature,  1938, 142,  571). — 
(a)  The  results  of  Paneth  and  Edgar  (A.,  1938,  1,  479) 
agree  with  those  obtained  previously  by  the  author 
(J.S.C.I.,  1930,  49,  168t).  N02  is  not  a  normal 
constituent  of  country  air. 


(b)  Chemical  methods  previously  used  for  the 
determination  of  03  in  air  are  discussed  critically. 

L.  S.  T. 

Copper  content  of  sea-water.  K.  Kalle  and 
H.  Wattenberg  (Naturwiss.,  1938,  26,  630 — 631). — 
The  Cu  content  of  the  H20  of  the  Sargasso  sea  (27°  N., 
80°  W.  to  32£°  N.,  64 W.)  was  determined  at  10 
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different  stations  by  a  photometric  method  in  the 
4 4  Meteor  ”  expedition  in  the  N.  Atlantic  during  1938. 
The  concn.  of  Cu  varied  from  <3  to  12  per  1.  A 
series  of  experiments  at  greater  depths  gave  concns. 
varying  between  10  and  30  gg.  per  1.,  but  may  be 
vitiated  by  the  presence  of  impurities.  The  colour 
of  sea-H20  is  not  affected  by  [Cu].  A.  J.  M, 

Phosphate  cycle  in  oceans.  M.  Steiner  (Natur- 
wiss.,  1938, 26, 723 — 724). — The  org.  P,  of  dead  marine 
organisms  must  be  very  rapidly  converted  into  the 
inorg.  form,  and  again  rapidly  taken  up  by  living 
organisms.  This  is  due  partly  to  bacterial  decomp, 
of  org.  phosphates  and  partly  to  a  post-mortem 
enzymic  decomp.  Results  of  experiments  on  the 
rate  of  production  of  inorg.  P  from  plankton  killed 
with  PhMe  at  different  temp,  indicate  that  a  very 
active  characteristic  phosphatase  must  be  present. 
The  amount  of  inorg.  P  present  in  liquids  containing 
plankton  and  H20,  Ca  glycerophosphate,  Cu  fructose 
diphosphate,  phytin,  and  Na  nucleate,  respectively, 
was  determined.  Simultaneously  with  the  formation 
of  inorg.  P  there  is  a  migration  of  the  enzyme  from  the 
body  of  the  organism.  A.  J.  M. 

Radium  and  radon  content  of  Pacific  Ocean 
water,  life,  and  sediments.  R.  D.  Evans,  A.  F. 
Kip,  and  E.  G.  Moberg  (Amer.  J.  Sci.,  1938,  [v], 
36,  241 — 259). — The  results  of  approx.  50  Rn  analyses 
made  on  31  different  samples  of  ocean  H20,  life,  and 
sediments  arc  recorded.  The  Ra  content  of  the  sea- 
H20  is  several  orders  of  magnitude  lower  than  that 
found  by  former  investigators.  The  difference  is  due 
to  the  technique  employed.  1600  c.c.  of  sea-H20 
contain  ~10-13  g.  of  Ra  and  <10~18  g.  of  Rn.  At 
several  stations  the  [Ra]  increases  largely  with  depth, 
indicating  that  Ra  is  being  continuously  pptd.  from 
the  ocean.  The  bottom  mud  in  quiet  deep  H20 
shows  a  high  Ra  content,  mainly  due  to  the  high 
radioactivity  of  the  finest  particles  of  the  sediment. 
The  Ra  content  of  a  few  marine  animals  and  plants 
is  ~100  times  that  of  the  H20  in  which  they  live. 

L.  S.  T. 

Analysis  of  thermal  waters  of  San  Lorenzo 
near  Roccamena  (Palermo).  R.  Indovtna  and 
P.  L.  Alll\ta  (Annali  Chim.  Appl.,  1938,  28,  336 — 
346). — Chemical  and  physico-chemical  data  are 
tabulated.  F.  0.  H. 

Subsoil  waters  of  the  Troitzki  forest  steppe 
(S.  Ural).  K.  B.  Shaggar  (J.  Appl.  Chem.  Russ., 
1938, 11,  754 — 758). — Analytical  data  are  recorded. 

R.  T. 

Geologic  structure  and  occurrence  of  gas  in 
part  of  S.W.  New  York.  I.  Structure  and  gas 
possibilities  of  the  Oriskany  sandstone  in 
Steuben,  Yates,  and  parts  of  the  adjacent  coun¬ 
ties.  W.  H.  Bradley  and  J.  F.  Pepper  (U.S. 
Geol.  Survey,  1938,  Bull.  899 — a,  68  pp.).  L.  S.  T. 

Subsurface  geology  and  oil  and  gas  resources 
of  Osage  County,  Oklahoma.  I.  N.  W.  Bass, 
L.  E.  Kennedy,  W.  R.  Dillard,  0.  Leatherock, 
and  J.  H.  Hengst  (U.S.  Geol.  Survey,  1938,  Bull. 
900 — A,  45  pp.). — Numerous  oil-  and  gas-producing 
beds  are  described  and  their  yields  given,  L.  S.  T. 


Three  meteoritic falls  in  the  U.S.S .R.  (a)  L.  S. 

Selivanov.  (b)  D.  P.  Maliuga.  (c)  E.  L.  Krinov 
(Nature,  1938,  142,  623,  623,  624). — (a)  The  stony 
meteorites  of  (a)  Kainsaz,  (b)  Kaptal-Aryk,  and  (o) 
Lavrentievka  are  described.  All  three  can  be 
referred  to  the  chondrites.  L.  S.  T. 

Loss  of  nickel  from  meteorites  through 
weathering,  H.  H.  Nininger  (Amer.  Min.,  1938, 
23,  536 — 537). — Data  concerning  the  rate  of  removal 
of  Ni  from  an  oxidised  meteorite  by  leaching  with 
tap-H20  are  recorded.  L.  S.  T. 

Composition  of  the  earth  at  a  depth  of  500 
to  700  km.  K.  E.  Bullen  (Nature,  1938,  142, 
671 — 672). — Geophysical  evidence  indicates  that  a 
change  in  properties  of  the  earth  occurs  at  500  to 
700  km.  below  the  surface.  L.  S.  T. 

Radon  condensation  method  of  determining 
geologic  age.  N.  B.  Keevtl  (Amer.  J.  Sci.,  1938, 
[v],  36,  304 — 309). — An  improvement  on  the  two 
well-known  methods  for  determining  the  He  age  of 
rocks  involves  direct  collection  and  condensation  at 
—  196°  of  the  Rn  liberated  during  fusion  of  the  rock, 
the  He  and  Th  determinations  being  made  in  the 
usual  way.  A  comparison  of  this  method  with  the 
direct  fusion,  a-count  method,  and  the  indirect  Rn, 
Th,  and  He  method  for  determining  the  He  age  of 
Quincy  granite  is  given.  L.  S.  T. 

Rock  formation  :  nature’s  chemical  industry. 
G.  W.  Morey  (Chem.  and  Ind.,  1938,  966 — 971). — 
Processes  in  nature  by  which  many  different  types  of 
igneous  rock  and  minerals  have  been  formed  from  a 
uniform,  magmatic  mass  are  outlined,  and  are  cor¬ 
related  with  well-known  chemical  processes.  Frac¬ 
tional  crys tall isat ion  with  the  separation  of  crystals 
from  mother-liquor  by  settling  under  the  influence  of 
gravity  or  by  a  squeezing-out  process  akin  to  filtration 
is  the  chief  factor  concerned.  Other  effects  are  the 
separat  ion  of  immiscible  liquids,  transport  of  material 
through  a  vapour  phase,  distillation,  and  sublimation. 

L.  S.  T. 

Origin  of  “terra  rossa.”  E.  Blanck  and  R. 
Melville  (Chem.  Erde,  1938,  12,  104 — 110). — 
Analyses  are  given  of  the  portions  sol.  and  insol.  in 
HC1  and  in  H20  +  C02  for  a  black  marble  and  a  white 
marble.  The  residues  have  not  quite  the  com¬ 
position  of  <£  terra  rossa.”  (Cf.  A.,  1930,  732.) 

L.  J.  S. 

Agalmatolite  in  Brazil.  L.  J.  de  Moraes  and 
V.  Leinz  (Chem.  Erde,  1938,  12,  95— 103).— Several 
large  deposits  of  agalmatolite  occur  banded  with 
schistose  rocks  near  Par&  de  Minas.  The  material 
consists  mainly  of  fine -scaled  pyrophyllite  with  relics 
of  kyanite,  and  it  is  supposed  to  have  resulted  by 
the  pneumatolytic-hydrothermal  alteration  of  bands 
of  kyanite-schist  :  Al203,Si02  +  3Si02  +  H20  = 

Al20a,4Si02,H20.  L.  J.  S. 

Formation  of  granite,  D.  Guimar^es  (Chem. 
Erde,  1938,  12,  82 — 94). — The  residual  products  in 
the  crystallisation  of  a  basic  magma  are  rich  in 
Si02,  K,  and  volatiles.  These  may  invade  sedi¬ 
mentary  and  other  rocks,  producing  granitisation. 

L.  J.  S. 
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Magmatic  apatite.  A.  Kind  (Chem.  Erde,  1938, 
12,  50 — 81). — Chemical  analysis  of  igneous  rocks  of 
seven  different  types  (Si02  66*03 — 10*39,  P205  0*18 — 
1*23%)  and  of  the  apatite  isolated  from  them  are 
given.  The  apatite  contains  F  1*10 — 2*56,  Cl  0*13 — 
0-96,  rare  earths  0*77- — 4*21%,  etc.  Variations  in 
n  with  interchange  of  OH-F,  F-Cl,  Ca-Na,  Ca-Mn, 
Ca-Fe  are  plotted  for  apatite  and  some  other  minerals. 
In  the  rocks  P205  and  Ti02  both  increase  with  dimin¬ 
ishing  Si02.  L.  J.  S. 

Yeatmanite,  a  new  mineral,  and  sarkinite 
from  Franklin,  New  Jersey.  C.  Palache,  L.  H. 
Bauer,  and  H.  Berman  (Amer.  Min.,  1938,  23,  527 — 
530). — Yeatmanite  (I),  (Mn,Zn)16Sb2Si4029,  triclinic, 
pseudo-orthorhombic,  a0  :  b0  :  c0  =  0*7811  :  1  :  0-4775, 
a  103°  49',  p  101°  45',  y  87°  12',  hardness 4,  p  5*02±0*10, 
nx  1*873,  ny  1*905,  Vz  1*910  (all  ±0*003)  occurs  as 
clove-brown  cryst.  plates  embedded  in  willemite  (II). 
The  pink  mineral  with  which  (I)  is  associated  in  the 
(II)  differs  from  Langban  sarkinite  only  in  having 
5*38%  of  Zn.  Chemical  analyses  of  (I)  and  the  pink 
mineral  are  recorded.  L.  S.  T. 

Axinite.  M.  A.  Peacock  (Amer.  Min.,  1938,  23, 
522 — 526). — Notes  supplementary  to  a  recent  com¬ 
munication  (A.,  1937,  I,  430).  L.  S.  T. 

Mineral  fluorescence.  E.  S.  C.  Smith  and  W.  H. 
Parsons  (Amer.  Min.,  1938,  23,  513 — 521). — The 
behaviour  of  43  minerals  in  ultra-violet  light  from  an 
instrument  giving  monochromatic  radiant  energy  of  a 
higher  order  of  magnitude  than  hitherto  possible  is 
described.  With  the  9  minerals  that  undergo  colour 
change,  the  X  of  the  fluorescent  colour  varies  directly 
with  the  X  of  the  incident  ultra-violet  radiation. 

L.  S.  T. 

Etch  figures  of  quartz.  W.  L.  Bond  (Z.  Krist., 
1938,  99,  488 — 498). — After  etching,  with  HF,  the 
ground  outer  surface  of  a  hollow  spherical  segment 
of  D-quartz,  a  photomicrographic  survey,  shows  the 
dependence  of  detail  and  of  extent  and  nature  of 
pattern  on  crystallographie  orientation.  I.  McA. 

Isotypy  between  scorodite  Fe  [As04|  (H20  )2] 
and  norbergite  Mg3[Si04|(0H,F)2].  H.  Strunz 
(Z.  Krist.,  1938,  99,  513—514  ;  cf.  A.,  193S,  I,  235).— 
The  rhombic  cell  of  FeAs04,2H20  has  a  8*88,  b  10*26, 
c  9*98  a.  ;  8  mols.  per  cell ;  symmetry  Du.  Metrical 
and  structural  relations  with  norbergite  are  dis¬ 
cussed  in  illustration  of  at.  substitution  in  silicates. 

I.  McA. 

Barsowite.  H.  Strunz  (Z.  Krist.,  1938,  99, 
515). — Two  varieties  of  the  mineral  are  distinguished 
optically,  but  chemical  and  X-ray  analyses  prove 
their  identity  with  anorthite.  I.  McA. 

Minerals  from  Manchoukuo.  n.  Morpho¬ 
logical  study  of  carbonate  minerals.  T.  Sudo 
(Rept.  Inst.  Sci.  Res.  Manchoukuo,  1938,  2,  245 — 
272). — Data  for  calcites,  ceruaites,  and  dolomite  from 
the  Yokajoshi  mine,  and  dolomite  from  Seisuiji, 
Daisekkyo,  are  recorded.  L.  S.  T. 

Tantalite  occurring  in  a  Korean  gold  placer. 
S.  Iimori  and  S.  Hat  a  (Sci.  Papers  Inst.  Phys. 
Chem.  Res.  Tokyo,  1938,  34,  1010 — 1013). — The 
p,  cryst.  form,  and  composition  of  the  specimens 
isolated  are  reported.  N.  M.  B. 


Abukumalite ,  a  new  yttrium  mineral.  S. 
Hata  (Sci.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo, 
1938,  34,  1018— 1023).— Abukumalite, 
R^R^Si^Og  (Rn  =*  Ca ;  =  Y,  Gd,  Dy,  Er, 

etc.),  hexagonal,  has  a  :  c  =  1  :  0*7  and  a0  —  5*7  a. 
Analysis:  Si02  20*84,  Fe203  2*10,  MnO  1*13,  A1203 
1-05,  CaO  13*53,  MgO  0*22,  Ce  earths  6*45,  Y  earths 
45*98,  ThOo  0*90,  P2Os  5-84,  H20-  0*16,  H>0+  0*57, 
C02  0-08,  F  0*45,  total  99*30.  N.  M.  B. 

Columbite  from  Korea.  S.  Hata  and  T. 
Iimori  (Bull.  Inst.  Phys.  Chem.  Res.  Tokyo,  1938, 17, 
642 — 643). — Analyses  of  columbite  newly  discovered 
in  two  localities  are  reported.  N.  M.  B. 

Pyrite  with  perfect  octahedral  separation.  A. 
Neuhaus  (Chem.  Erde,  1938, 12,  23 — 41). — Grains  of 
pyrite  from  granite  near  Freiberg,  Saxony,  show  a 
perfect  separation  parallel  to  the  octahedral  faces;  due 
to  a  fino  lamellar  intergrowth  in  parallel  position  of 
pyrite  and  blende,  the  lattice  dimensions  of  which  arc 
very  nearly  the  same.  L.  J.  S. 

Hornblendes  and  primary  structures  of  the 
San  Marcos  gabbro.  F.  S.  Miller  (Bull.  Geol. 
Soc.  Amer.,  1938,  49,  1213—1231). — Five  t}'pes  of 
hornblende  are  distinguished  according  to  colour, 
habit,  and  occurrence.  The  pale  green  hornblende  of 
the  olivine  (I)  rocks  and  the  deep  green  hornblende  of 
the  norites  are  the  earliest  types  and  were  formed 
mainly  by  reaction  with  (I)  and  pyroxene.  The  coarse 
green-brown  hornblende  is  predominantly  primary. 
The  pale  fibrous  and  blue-green  hornblendes  are  of 
hydrothermal  origin.  Optical  properties  are  recorded. 
Three  chemical  analyses  [F.  A.  Gonyer]  of  primary 
igneous  rocks  are  given.  L.  S.  T. 

Calcium  carbonate  content  of  some  California 
Mesozoic  and  Tertiary  sediments.  P.  D.  Trask 
(Bull.  Geol.  Soc.  Amer.,  1938,  49,  1169— 1181).— The 
CaC03  content  of  '—8500  outcrop  and  well  samples  of 
these  sediments  has  been  determined,  mainly  by  a 
semi-quant,  effervescence  method.  In  general,  the 
different  formations  have  an  average  CaC03  content 
of  '—5%,  the  Miocene  sediments  being  the  richest 
('*^*6%)  and  the  Eocene  sediments  the  poorest  ( — 2%). 
Owing  to  the  effect  of  leaching,  the  amount  of  CaC03 
in  outcrop  samples  is  <  in  well  samples  of  correspond¬ 
ing  age.  The  areal  distribution  of  CaC03  among 
sediments  of  similar  age  shows  little  relationship  to  the 
conditions  of  deposition.  Dolomite  is  fairly  common 
in  the  Jurassic  and  Cretaceous  sediments,  less  common 
in  the  Eocene,  Oligocene,  and  Miocene,  and  rare  in  the 
Pliocene  sediments.  L.  S.  T. 

Meta-conglomerates  in  tbe  gneisses  of  the 
Saxon  Erzgebirge*  K.  R.  Mehnert  (Tsch.  Min. 
Petr.  Mitt.,  1938,  50,  194 — 272). — Crushed  and  rolled- 
out  conglomerates  have  given  rise  to  gneisses.  De¬ 
scriptions  with  micrometric  mineral  analyses  are 
given  of  the  relic  pebbles  of  various  igneous  and  sedi¬ 
mentary  rocks.  A  chemical  analysis  of  a  granite 
pebble  is  given.  L.  J.  S. 

Gypsum  problem  in  tbe  U.S.S.R.  N.  I. 
Bujalov  and  A.  J.  Zvorikin  (Ann.  Sect.  Anal. 
Physico-Chim.,  1938, 11,  327— 336).— The  distribution 
and  origin  of  the  gypsum  deposits  of  W.  Kazakstan 
are  discussed.  R.  x. 
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Hydroxidic  nidkelv  and  magnesium  -silicate 
minerals.  ;Ki  St angenb erg  (Naturwiss;,  1938,  26, 
578 — 579). —In  '  -.pimelite,  3(Ni,Mg)0,4Si02,H20  + 
:rH20,  -  the  #H20  is  loosely,  bound.;  For  the  riiineral 
containing  most  H20  the  greatest  distance  between 
the  lattice; planes  is  12*8  a.  and  this  val.  falls  to  9*6  a. 
for  x  =■  0;3,- without  appreciable  alteration  of  the 
optical  consts.  of  the .  crystal,  which  are  given. 
Garnierite,  3(Ni,Mg)0,2Si02,2H20,  gives  an  X-ray 
diagram  analogous  to  that  of  chrysotile,  The  optical 
data  for  garnierite  and  schuchardtite  are  given. 

v;  '•  /-•.*;  ‘  :  *  A.  JVM. 

Axinite.  TThe  reciprocal  and  the  Bravais 
lattice.?  W.  F.  de  Jong  (Z.  Krist.,  1938,  99,  326 — 
335;  cf.  A.,  1938,  I,  234,  299;  Gossner,  A.,  1933, 
116).— Performance  of  the  completed  rotating-film 
X-ray  spectrometer  and  ancillary  technique  are  shown 
in  a .  determination  of  the  elements  of  the  reciprocal 
lattice  and  triclinic  cell  of  Ca2MgHBAlo(Si04)4. 
Cell  elements  (a  7-13,  b  8*91,  c  9*14  a.,  a  91°  51', 
P  102°  52 V  y  81°  57*)  confirm  Gossner’s  vals.  on 
reorientation.  •  '  '■*■■■■  ■"  I.  McA. 

Synthesis  oLhydroboracite.  A.  Y.  Nikolaiev 
and  N^  M.  Seuvanova  (Compt.  rend.  Acad.  Sci. 
IJ.R.S,S.j'  1938,  20,  29— 30). — The  .  cryst.  deposit 
from  ah  aql  solution  of  CaCl2,  MgCl2,6H20,  and 
Na2B4O^,10H20,'  after;  long  keeping  at  50°,  is  shown 
by  optical,  X-ray,  and  chemical  analyses  to  be  similar 
to  the  natural  mineral.  *  I.  McA. 

Turbid,  sylvite.  J.  I)' A  ns  and  R.  Kuhn  (Kali, 
1938,  32,  152 — 155). — Sylvitc  from  Vienenburg  owes 
its  turbidity  to  inclusions  of  small  crystals  of  rock- 
salt.  The  NaCI  content  is  approx.  0*35%  (optical 
estimate  0*25%).  Chemical  analysis  gave  no  SO/', 
but  microscopical  examination  revealed  isolated, 
doubly-refracting  particles,  probably  of  anhydrite 
and  kieserite."  The  distribution  and  orientation  of 
the  rock-salt  crystals  in  the  sylvite  is  shown  by  means 
of  *  photomicrographs.  Heating  at  250°  for  71  hr. 
increases  the  turbidity,  owing  to  disintegration  of  the 
rock-salt  crystals.  The  conditions  under  which  these 
crystals  have  been  embedded  in  the  sylvite  are  dis¬ 
cussed,  •  '  ,  .  L.  S.  T. 

r  . v  *  l  -  ■  • 

Melanophlogite.  S,  von  Gliszczynski  and  E. 
StoiCovici  (Z.  Krist,,  1938,  99,  238— 250).— Debye- 
Scherrer  X-radiograms  of  the  Sicilian  mineral  (hexa¬ 
gonal  cell,  a  4*907,  c  5*396  a.)  prove  its  identity  with 
a-quartz.  It  is  hot.  homogeneous;,  the*  quartz  grain 
orientation  derived  from  a  study*  of  structure  and 
optics  suggesting  genesis  from  a  Si02  lattice  of  higher 
symmetry,  cubic  cristobalite.  Physical  properties  of 
the  Si02  forms  are  compared.  '  1.  McA. 

Crystal  structure  of  talc  and  pyrophyllite. 
S.  B.  Hendricks  (Z.  Krist.,  1938,  99,  264—274; 
cf.  Gruner,  A.,  1934,  IT 62 ).— Single -crystal  analyses 
by  Weissenberg  X-radiograms  confirm  cell  data  and 
symmetry.  Comparison  of  observed  intensities  with 
those  calo.  from  various  arrangements  of 
[(OH)^Ig^i4O10]w  and  I(OH)2Al2Si4O10]n  sheets  elim¬ 
inates  structures  compatible  with  a  definite  space- 
group.  Cay  combinations  subject  to  random  shifts 
of  n.6/12  along  the  6  axis  are  considered.  I.  McA. 


Structure  of  pollucite,  CsAlSi206,nH20.  S. 
von  Naray-Szab6  (Z.  Krist.,  1938,  99,  277 — 282). — 
Isomorphous  replacement  of  Si  and  A1  may  occur  in 
the  above  corr.  formula,'  The  pseudocubic  cell  with 
16  mols.,  a  13*74' a.,  is  probably  tetragonal,  with 
space -group  DJJ — I4jacd  rather  than  0\° — Ia3d. 
At.  parameters,  determined  in  accord  with  X  -ray 
intensities,  yield  a  Si~Ai-0  framework  of  Si4012 
rings  (4  corner-linked  Si04  tetrahedra)  linked  by  like 
A104  tetrahedra,  with  the  Os'  12-co-ordinated  to  0 
at  3*50  a.,  and  a  statistical  distribution  of  H20.  A 
similar  disposition  of  Na*  and  H^O  (reversing  Taylor’s 
placings)  is  suggested  for  the  parallel  analcite 
structure.  I.  McA. 

Structures  of  analcite  and  pollucite.  W.  H. 
Taylor  (Z.  Krist.,  1938,  99,  283— 290).— The  evid¬ 
ence,  reviewed  in  the  light  of  Naray-Szabo’s  sugges* 
tions  (preceding  abstract)  for  the  Na*  and  H20 

positions,  favours  the  original  analcite  structure 
(A.,  1931,  550).  I.  McA. 

Structure  of  analcite.  S.  von  Naray-Szab6 
(Z.  Krist.,  1938,  99,  291 ;  cf.  preceding  abstract). — 

A  reply  to  Taylor.  I.  McA. 

Photochemical  properties  of  sodalite  from 
Kisshu,  Korea.  E.  Jwase  (Z.  Krist.,  1938,  99, 
314 — 325). — This  variety  (chemical  analysis),  with 
p  2*33  and  nD  1*485,  occurring  in  translucent  veins  in 
nepheline,  becomes  pink  when  kept  and  shows  the 
reversible  photosensitivity  of  hackmanite  (A.,  1937, 

I,  204).  The  exciting  X  is  <4200  A.,  the  absorption 
band  ~4500 — 6000  a.  Preheating  at  230°  inhibits 
coloration  by.  ultra-violet  light,  but,  with  X-ray 
excitation,  a  more  ,  fleeting  effect  persists  at  180 — 
590°.  Fluorescence  and  cathodoluminescence  spectra 
show  band  peaks  at  5880  and  ~6380,  4230  and  6350 
a.,  respectively ;  fluorescence  is  intensified  and  shifted 
to  shorter  XX  by  preheating  at  400°.  Results  for 
members  of  the  sodalite  family  are  compared. 

I.  McA. 

Spilitic  rocks  from  Chitaldrug,  Mysore  state. 

C.  S.  PiCHAMUTHU  (Current  Sci,,  1938,  7,  55—57). —  * 
The  mineral  constituents  of  the  Jogimardi  trap  and 
the  dark  hornblende  trap  of  Chitaldrug  ale  briefly 
described.  Three  chemical  analyses  [E.  R.  Tiru- 
malachar]  are  given  and  compared  with  analyses  of 
spilitic  rocks  from  other  parts  of  the  world. 

L.S.  T. 

Felspars  from  the  mica  pegmatites  of  Nellore. 
N.  Jayauaman  (Current  Sci.,;  1938,  7,  '57-— 58). — 
The  most  common  of  these  differing  types  of  felspar 
are  an  albite  with  approx,  10%  Na20  and  an  ortho- 
clase  with  approx*  16%  of  K20.  Appreciable 
amounts  ‘  of  perthites  and  microperthites,  the  most 
conspicuous  being  a  green  moonstone,  and  a  flesh- 
red  microcline  are  also  present.  The  effects  produced 
on  heating  are  described.  1  L.  S.  T. 

Gold  in  the  Liepvre-Chatenois  region.  E.  F. 
Moppert  and  J.  J.  Pittard  (Bull.  Soc.  Ind,  Mul- 
house,  1938,  104,  346 — 357).— The  granite  of  this 
district  is  auriferous,  but  previous  reports  of  the  Au 
content  are  much  exaggerated.  L.  S.  T. 


